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'()(*+,-.+ /. 0. 
1+2-.345(* «6))78(9)*(9» :/; <=0, >. 6))78(9)*, ?8(@-8)*(9 *8+9, <-))(A 

692510, ?8(@-8)*(9 *8+9, >. 6))78(9)*, 238. #872)*(9, 5-16, vbisikalova@mail.ru 
 
#,BC3.D3 ),-.+: E(-(54(*+F(A, G(H-(54(*+F(A, @-5(H-8(5>, +5H8-2->355+A 5+>87I*+, 

78E+5(I(8-.+55D3, *-JGG(F(35H )7@@+85-9 I+>8AI5355-)H(, HAKL,D3 @3H+,,D. 
<-,#"(-%?4 S:)&)*%?4 J++,$4I+:)*) !4&4%&% P:)&5 7"#%*)*4:4 

E%&'(".)+-)3()*) !"#"$%&'()*) ,(4."$+4-"-% (EM[J) /5&) .57)&("() 
/4)4(#4:%;4)(()" 4++&"#).%(4".  

9)(4-)$4(* 2%*$82("(48 .)#()I +$"#5 7$).)#4&+8 + 7)?)R'0 ,#)/()*) -"+--
)/\":-% $"#4+% +)$-% «9)@).+:4I /"&5I». E&8 )-/)$% 7$)/ .)#5 /5&4 )-)/$%(5 +-%(;44 
$%+7)&)1"((5" (% 7$)-81"(44 10 :? .#)&' $. F%:).:% 7) .+"I 7$)-81"(()+-4 *. 
J++,$4I+:% 4 )-&43%0R4"+8 $%2()I +-"7"('0 %(-$)7)*"(()I (%*$,2:4. M )-)/$%((5@ 
)/$%2;%@ .)#5, 7$)."&4 7$)$%R4.%(4" +"?8( $"#4+% (% !4&'-$%@. 

<"?"(% $"#4+% . :)&43"+-." 100 6-,: 7)?"R%&4 (% $%++-)8(44 0,3 +? #$,* )- #$,*% 
. 3%6:4 ="-$4. U%6:4 ?%$:4$).%&4 ()?"$%?4 +-%(;4I 4  (%:$5.%&4 7)&4S-4&"().)I 
7&"(:)I. M(,-$' .:&%#5.%&4 +?)3"((,0 )-)/$%(()I .)#)I !4&'-$).%&'(,0 /,?%*,. 
=)."$@ ,:&%#5.%&4 +"?"(% 4 2%&4.%&4 4@ )-)/$%(()I .)#)I (% 0,3 +?. =) ?"$" 
4+3"2()."(48 .)#5, "" 7)#&4.%&4, (" #%.%8 +"?"(%? 2%+)@(,-'. <"?"(% 7$)$%R4.%&4 (% 
+."-,, . #)?%6(4@ ,+&).48@ 7$4 -"?7"$%-,$" ):)&) 23–25º C. 

L%/&0#"(4" 7$).)#4&4 . -"3"(4" 10 #("I. M #(".(4:" $"*4+-$4$).%&4 7$);"(- 
.+@)1"+-4 +"?8( 4 +:)$)+-' $)+-% 2%$)#56".5@ :)$"6:).. >:+7"$4?"(- 7$)6"& . -$"@ 
7).-)$()+-8@, $"2,&'-%-)? .5/$%&4 +$"#(4" 7):%2%-"&4. 

]%$%:-"$4+-4:% +-%(;4I: 
1. <-%(;48, $%+7)&)1"(% (% +"."$", .56" 7) -"3"(40 )- *. J++,$4I+:% . ):$,1"(44 

+"&'+:)@)28I+-."((5@ 7)&"I. M/&424 (%@)#4-+8 %.-)+-)8(:%, ?,+)$(%8 +.%&:%, 
!"#"$%&'(%8 %.-)-$%++%. H"$$4-)$48 +&%/) ,$/%(424$).%(%. 

2. <-%(;48 $%+7)&)1"(% . ;"(-$" *. J++,$4I+:%. L% &".)? /"$"*, $":4, $8#)? + 
7$)?56&"((5? )/\":-)?, + -"@(43"+:4 ,+-%$".64?4 ("+)."$6"((5?4 !4&'-$%?4 4 
%:-4.()I -$%(+7)$-()I ?%*4+-$%&'0, -"$$4-)$48 .5+):) ,$/%(424$).%(%, ./&424 
$%+7)&)1"(% %.-)+-)8(:%  7$"#7$48-48, *%$%1(5I :))7"$%-4., %.-)?)I:%. 

3. <-%(;48, $%+7)&)1"(% . ;"(-$%&'()I 3%+-4 *)$)#%, . 3%+-()? +":-)$", $8#)? 
(%@)#4-+8 *%$%1(5I :))7"$%-4., +%,(%, %.-)?%*4+-$%&'. 

4.<-%(;48, $%+7)&)1"(% $8#)? + ;"(-$)? J++,$4I+:%, . 2)(" )-#5@% – 7%$:" 
«Q"&"(5I )+-$).». M 7%$:" "+-' &"+)(%+%1#"(48, $8#)? $%+7)&)1"( 3%+-(5I +":-)$, 
%.-)?%*4+-$%&' + /)&'6)I %(-$)7)*"(()I (%*$,2:)I, -"$$4-)$48 2%*$82("(% /5-).5? 
?,+)$)?. 
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B-)/$%((5" )/$%2;5 4++&"#).%&4+' (% +)"#4("(4" -81"&5@ ?"-%&&). %-)?()-
%#+)$/;4)((5? ?"-)#)? (% /%2" [CJ= «H4@)):"%(+:)*) (%,3()-4++&"#).%-"&'+:)*) 
$5/)@)28I+-."(()*) ;"(-$%» . &%/)$%-)$44 7$4:&%#()I S:)&)*44 4 -):+4:)&)*44. 

O(%&42 7$)$%+-%(48 +"?8( (% #"+8-5" +,-:4 .58.4& +&"#,0R4" 2%:)()?"$()+-4. 
A)(-$)&'(5I )/$%2";, 7$4 7$)."#"(44 :)-)$)*) 4+7)&'2).%&%+' #4+;4&4$).%((%8 .)#%, 
7):%2%& 7$)$%+-%(4" +"?8( (% 97  %. D2 )-)/$%((5@ . 7$4$)#(5@ .)#%@ )/$%2;). +%?5" 
.5+):4" 7):%2%-"&4 7$)$%+-%(48 (%/&0#%&4 . )/$%2;%@ +) +-%(;4I ^ 3 – 70 % 4 ^ 4 – 
76 %, +&"#).%-"&'(),  S-) (%4?"("" 2%*$82("((5" -"$$4-)$44. L% +-%(;48@ ^ 1 4 ^ 2 
(%/&0#%&4 (42:4" 7):%2%-"&4 7$)$%+-%(48 +"?8( 50 % 4 58 %, 3-) #):%25.%"- #)+-%-)3() 
.5+):,0 2%*$82("(()+-' S-4@ -"$$4-)$4I. 

L%?4 /5& $%++34-%( +,??%$(5I :)S!!4;4"(- 7) !)$?,&" M A.)-.2= +i /=EAi, *#" 
A.)-.2 – :)S!!4;4"(- )-()+4-"&'()I 2%*$82("(()+-4, +i – !%:-43"+:%8 :)(;"(-$%;48 
2%*$82(80R"*) ."R"+-.% . .)#", ?*/&, =EAi – 7$"#"&'() #)7,+-4?%8 :)(;"(-$%;48 
2%*$82(80R"*) ."R"+-.%. F%+3"- :)S!!4;4"(-% )-()+4-"&'()I 2%*$82("(()+-4 .)#5 
7):%2%& (42:)" :%3"+-.) .)#5 . +"."$()I 3%+-4 *)$)#% (+-. ^ 1 A. )-. 2. - 46,7), % -%:1" . 
$%I)(" :$,7()*) 7$)?56&"(()*) )/\":-% (+-. ^ 2 A. )-. 2. - 26, 8). =):%2%-"&4 A. )-. 2. (%  
+-. ^ 3 – 9, 1 4 (%  +-. ^ 4 – 14, 4, 7):%2%&4, 3-) .#%&4 )- 7$)?56&"((5@ )/\":-). +$"#% 
?"("" 2%*$82("(%. H%:1" S-) 7)#-."$#4& ?"-)# !4-)4(#4:%;44. _5&% (%*&8#() 
7$)+&"1"(% 2%.4+4?)+-' $"2,&'-%-). 7$)$%+-%(48 +"?8( $"#4+% «9)@).+:)*) /"&)*)» )- 
2%*$82("(()+-4 ?"+-()+-4. 

H%:4? )/$%2)?, 7$"#+-%.&"((5" $"2,&'-%-5 7)#-."$#4&4 (%64 7$"#7)&)1"(48 ) 
-)?, 3-), 3"? .56" +,??%$(5I :)S!!4;4"(- )-()+4-"&'()I 2%*$82("(()+-4 .)#5, -"? 
(41" +:)$)+-' 7$)$%+-%(48 $%+-"(4I. =) #%((5? 4++&"#).%(4I )/$%2;). .)#5 +) +-%(;4I 
(% +)"#4("(48 -81"&5@ ?"-%&&)., /5&) .58.&"(), 3-) .)#5 $":4 F%:).:% . 7$"#"&%@ *. 
J++,$4I+:% +)#"$1%- 1"&"2), :%#?4I 4 ?"#' . :)(;"(-$%;48@, 7$".56%0R4@ =EA. 
9"-)# !4-)4(#4:%;44 8.&8"-+8 7"$+7":-4.(5?, #"6".5? 4 #).)&'() (%*&8#(5? ?"-)#)? 
);"(:4 :%3"+-.% +$"#5, "*) ?)1() 7$4?"(8-' #&8 )$*%(42%;44 S:)&)*43"+:4@ 
4++&"#).%(4I +) 6:)&'(4:%?4 4 +-,#"(-%?4. 
 
ESTIMATION OF QUALITY OF ENVIROMENT IN USSURIISK WITH THE 

HELP OF A METHOD BIOINDICATION 
Bisikalova V.N. 

Ussuriisk reserve FEB RAS, Ussuriisk, Primorye kray, Russia 
692510, Primorye kray, Ussuriisk, Krupskiy str., 5 – 16, vbisikalova@mail.ru 

 
Keywords: bioindication, monitoring, anthropogenesis loading, heavy metals. 
The students by the ecologists Ussuriisk of branch of School of pedagogics of Far East 

federal university executed bioindicator research.  
The monitoring of pollution of water environment was spent with the help of convenient 

test – object radish of a grade "Mohovskiy white". For selection of tests of water the stations 
located were selected during 10 kms lengthways  Rakovka river on all extent Ussuriisk city and 
distinguished by a different degree of anthropogenous loading. In the selected samples of water, 
have lead have brought up to sow the seeds radish on filters. 

To sow the seeds $"#4+% in quantity 100 pieces placed on distance 0,3 +? from each 
other in cups Petri. The cups marked by numbers of stations and covered by a polyethylene film. 
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Inside put moistened by the selected water filters a paper. Atop stacked to sow the seeds and 
filled in by their selected water on 0,3 centimeters. In process of disappearance of water, her 
added, not giving to sow the seeds to dry up. To sow the seeds 7$)$%R4.%&4 on light, in home 
conditions at temperature about 23-25° C. 

Supervision spent within 10 days. In a diary registered percent survivals to sow the seeds. 
The experiment has passed in three tame, by result have chosen average parameters. 

The characteristic of stations: 
1. The station, is located in north, is higher on current from one Ussuriisk city in an 

environment of agricultural fields. Close there is a parking place, garbage dump, federal auto 
line.  

2. The station is located at the centre of Ussuriisk city. On the left coast of the river, near 
to industrial object, with technically out-of-date imperfect filters and active transport highway, 
parking place of the enterprise, garage cooperative society, auto wash close is located. 

3. The station, is located in the central part of city, in private sector, a number is garage 
cooperative society, highway. 

4. The station, is located near to the centre Ussuriisk city, in a zone of rest - park "A 
Green island". In park it is a many trees, a number locates private sector, highway with the large 
anthropogenesis loading, the territory is polluted with household dust. 

The selected samples were investigated on connection of heavy metals %-)?()-
%#+)$/;4)((5? by a method on base "Pacific ocean research fish a facilities of the centre " in 
laboratory of applied ecology. 

The analysis of germination to sow the seeds for the tenth day has revealed the following 
laws. The control sample, at which realization water was used clean, has shown germination to 
sow the seeds on 97 %. From the samples, selected in natural waters, the highest parameters of 
germination observed in samples from stations ^ 3 – 70 % and ^ 4 – 76 %, hence, are the least 
polluted territories. At stations ^ 1 and ^ 2 observed low parameters of germination to sow the 
seeds 50 % and 58 %, that proves high enough pollution of these territories. 

We designed total factor under the formula M A = +i /=EAi, where A – factor relative 
pollution, +i – actual concentration of polluting substance in water, ?*/&, =EAi – extreme 
allowable concentration of polluting substance. The account of factor relative pollution of water 
has shown poor quality of water in northern part of city (station ^ 1 A – 46,7), and also in area 
of large industrial object (station ^ 2 A – 26, 8). Parameters A on station ^ 3 – 9, 1 and on an 
station ^ 4 – 14, 4, have shown, that far from industrial objects environment is less polluted. 
Also it was confirmed with a method bioindication. Was evidently 7$)+&"1"(% dependence of 
results of germination to sow the seeds radish "Mohovskiy white " from polluting of district. 

Thus, the submitted results have confirmed our assumptions that, than above total factor 
relative polluting of water, the below speed of germination of plants. On the data of researches of 
samples of water from stations on connections of heavy metals, was revealed, that waters of the 
river Rakavka within the limits of one Ussuriisk city contain Fe, <a and Cu in concentration 
exceeding norm. The method bioindication is a perspective, cheap and rather evident method of 
an estimation of quality of environment, it can be applied to organization of ecological 
researches with the schoolboys and students.  
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MBQEGW<HMDG OMHBHFOL<=BFHO LO OH9B<[GFLVW MBQEJ] 
CBFBEBM 

/-,*-4+3.+ N./., OL.*(5 =./. 
%5)H(H7H 28(*,+45-9 J*-,->(( ( >(>(35D,  >. !+5*H-?3H38E78>, <-))(A 

197022, >. !+5*H-?3H38E78>,  28. N34(*-., 9, -G() 170, m_vladi_v@mail.ru 
 
#,BC3.D3 ),-.+: +.H-H8+5)2-8H, (5H35)(.5-)HP, I+>8AI535(3, .-I439)H.(3. 
M +).$"?"((5I -"@()&)*43"+:4I .": + /5+-$)$%2.4.%0R"I+8 %.-)?)/4&'()I 

7$)?56&"(()+-'0 4 ,&,36"(4"? /&%*)+)+-)8(48 (%+"&"(48, %.-)-$%(+7)$- +-%& 
2%(4?%-' )#() 42 )+().(5@ ?"+-, :%: 4+-)3(4: @4?43"+:)*) 4 6,?).)*) 2%*$82("(48 
*)$)#+:)I +$"#5. Q%*$82("(4" %-?)+!"$()*) .)2#,@% ./&424 %.-)?%*4+-$%&"I + 
4(-"(+4.(5? #.41"(4"? @%$%:-"$42,"-+8 .5+):4?4 2(%3"(48?4 7$42"?(5@ 
:)(;"(-$%;4I, 2%3%+-,0 7$".56%0R4?4 7$"#"&'()-#)7,+-4?5" (=EA). 
O.-)-$%(+7)$-(5" 7)-):4 8.&80-+8 )+().(5?4 &4("I(5?4 4+-)3(4:%?4 .("6("*) 6,?%. 

P,?).)" 2%*$82("(4" – S-) !)$?% !4243"+:)*) 2%*$82("(48, 7$)8.&80R"*)+8 . 
,."&43"(44 ,$).(8 6,?% +."$@ 7$4$)#()*), 4 .525.%0R"*) 7$4 :$%-:).$"?"(()I 
7$)#)&14-"&'()+-4 /"+7):)I+-.), % 7$4 #&4-"&'()I – 7).$"1#"(4" .)+7$4(4?%0R4@ "*) 
)$*%(). 4&4 *4/"&' )$*%(42?).. 

F%++?%-$4.%"-+8 +).?"+-()" @4?43"+:)" 4 6,?).)" .)2#"I+-.4" %.-)-$%(+7)$-(5@ 
7)-):). (% 7$4?"$" %.-)?%*4+-$%&"I, $%+7)&)1"((5@ . $%2(5@ $%I)(%@ *)$)#).. <%(:--
="-"$/,$* 4 O$@%(*"&'+: 4 @%$%:-"$42,0R4@+8 $%2&43()I 4(-"(+4.()+-'0 #.41"(48 4 
+)+-%.)? %.-)-$%(+7)$-(5@ 7)-):).. 

D+7)&'2).%((5" . $%+3"-%@ 4+@)#(5" #%((5", /5&4 7)&,3"(5 %.-)$%?4 (% )+()." 
(%-,$(5@ 42?"$"(4I 4(-"(+4.()+-4 4 +)+-%.% %.-)-$%(+7)$-(5@ 7)-):)., 7$)."#"((5@ . 
$%2()" .$"?8 +,-): 4 +"2)().  *)#%. O(%&42 ,$).("I .)2#"I+-.48 7$).)#4&+8 ./&424 
%.-)?%*4+-$%&"I (% -"$$4-)$44 ("7)+$"#+-."(() 7$4&"*%0R"I : 14&5? 2#%(48?. 

M :%3"+-." 6,?).)I @%$%:-"$4+-4:4 4+7)&'2).%&+8 S:.4.%&"(-(5I ,$)."(' 2.,:% 
(LOS:.), 7)&,3"((5I $%+3"-(5? ?"-)#)? + ,3"-)? 2%-,@%(48 2.,:% 7$4 $%+7$)+-$%("(44 
(% ?"+-()+-4. 

M/&424 $8#% %.-)?%*4+-$%&"I + ?%:+4?%&'()I 4(-"(+4.()+-'0 %.-)-$%(+7)$-()*) 
7)-):% ):)&) 1800 %.-/3%+ (%/&0#%"-+8 7$".56"(4" 2(%3"(4I 7$"#"&'() #)7,+-4?5@ 
:)(;"(-$%;4I 7) #4):+4#, %2)-,  . 4(-"$.%&" 1,0 – 1,3 #)&"I =EA, 7$".56"(4" 7$"#"&'() 
#)7,+-4?5@ S:.4.%&"(-(5@ ,$).("I 2.,:% LOS:. - . 4(-"$.%&" )- 58 #) 66 #_O 
(+%(4-%$(5?4 ()$?%?4 ,+-%().&"() 2(%3"(4" S:.4.%&"(-()*) ,$).(8 2.,:% #&8 
-"$$4-)$44, ("7)+$"#+-."(() 7$4&"*%0R"I : 14&5? #)?%? . 55 #_O #&8 #(".()*) 
.$"?"(4 +,-):). =$".56"(48 7$"#"&'() #)7,+-4?5@ :)(;"(-$%;4I 7) ):+4#, ,*&"$)#%  
(" )-?"3%"-+8. 

M/&424 $8#% %.-)?%*4+-$%&"I + ?%:+4?%&'()I 4(-"(+4.()+-'0 %.-)-$%(+7)$-()*) 
7)-):% ):)&)  2900 %.-/3%+ (%/&0#%"-+8 7$".56"(4" :$4-"$4". :%3"+-.% %-?)+!"$()*) 
.)2#,@% 7) %2)-, #4):+4#, . 4(-"$.%&" )- 2,2 #) 4,7 #)&"I =EA, -%: 1" 7$".56%0-+8 =EA 
7) ):+4#, ,*&"$)#% 4 (%/&0#%0-+8 7$".56"(48 7$"#"&'() #)7,+-4?5@ S:.4.%&"(-(5@ 
,$).("I 2.,:% LOS:. . 4(-"$.%&" )- 70 #) 80 #_O. 

H%:4? )/$%2)?, %.-)-$%(+7)$-(5I 7)-): + 4(-"(+4.()+-'0 #.41"(48 ):)&) 1800 
%.-/3%+ +)2#%"- 7).56"(()" 2%*$82("(4" %-?)+!"$()*) .)2#,@% 4 ,$).("I 6,?% ./&424 
14&)I 2%+-$)I:4 (% $%++-)8(44 40-50 ?. J."&43"(4" .:&%#% *$,2).5@ 4 #42"&'(5@ 
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-$%(+7)$-(5@ +$"#+-., % -%:1" 4(-"(+4.()+-4 %.-)-$%(+7)$-()*) 7)-):% (% 1000 "#4(4;, 
,7&)-("(4" 7$4&"*%0R"I : %.-)?%*4+-$%&8? 2%+-$)I:4 7$4.)#4- : ,."&43"(40 
?%:+4?%&'(5@ 7$42"?(5@ :)(;"(-$%;4I 7) #4):+4#, %2)-% /)&"" 3"? . 3 $%2%, ):+4#, 
,*&"$)#% /)&"" 3"? 6 $%2, S:.4.%&"(-(5@ ,$).("I 2.,:% )- 3 #) 13 #_O. 

 
IMPACT OF MOTOR TRANSPORT ON ATMOSPHERIC AIR OF THE 

CITIES 
Volkodayeva M. V., Levkin A.V. 

Institute of Applied Ecology and Hygiene, St. Petersburg, Russia 
197022, St. Petersburg, Medikov pr., 9, Office 17N, m_vladi_v@mail.ru 

 
Keywords: motor transport, intensity, pollution, influence. 
Data on intensity of transport streams, pollution of the atmosphere and noise levels are 

shown. Researches were carried out in the various districts of St. Petersburg and Arkhangelsk. 
The increased noise and chemical pollution is observed at distance of 40-50 m  for intensity  of 
1800 cars in hour. 

 
 

QOCF`QLGLDG TDOLBHBA<DLO9D >MHFB[LV] MBEBG9BM C. 
<OLAH-=GHGF_JFCO 

/-A*(5+ ".Q., <7))*(R &./., S385-.+ ".0., T+*-.)*+A 1.=. 
!+5*H-?3H38E78>)*(9 5+7C5--()),34-.+H3,P)*(9 F35H8 J*-,->(C3)*-9 E3I-2+)5-)H( 

<-))(9)*-9 +*+43@(( 5+7* (0%$U' <=0), >. !+5*H-?3H38E78>, <-))(A 
197110, >. !+5*H-?3H38E78>, 7,. #-827)5+A, 18, katerina-voyakina@rambler.ru 

 
#,BC3.D3 ),-.+: +5H8-2->355-3 J.H8-G(8-.+5(3, G(H-2,+5*H-5, F(+5-E+*H38((, F(+5-H-*)(5D, 

R8-@+H->8+G(A, @+))-)23*H8-@3H8(A, -I38+ !+5*H-?3H38E78>+. 
M 7)+&"#(4" #"+8-4&"-48 . $"2,&'-%-" %(-$)7)*"(()*) S.-$)!4$).%(48 .)#)"?). 

<"."$)-Q%7%#% F)++44 (%/&0#%0-+8 $"2:4" 42?"("(48 +)+-%.% .)#(5@ /4);"()2)., . -)? 
34+&" ?%++).%8 ."*"-%;48 ;4%()/%:-"$4I, +)7$).)1#%0R%8+8 .5#"&"(4"? 4 (%:)7&"(4"? 
. .)#()I +$"#" /4)&)*43"+:4 %:-4.(5@ ."R"+-. 4 -):+4()., 7$"#+-%.&80R4@ )7%+()+-' 
#&8 142(4 4 2#)$).'8 3"&).":% 4 14.)-(5@. =)#)/(5" -):+43"+:4" «;."-"(48» .)#)"?). 
. +"."$()I G.$)7" +-%&4 )/53(5?4. M O(*&44, L)$."*44 4 [4(&8(#44 7)#)/(5" 
«;."-"(48» $%++?%-$4.%0- . :%3"+-." (%;4)(%&'()I 7$)/&"?5, 2#"+' +)2#%(5 
+7";4%&'(5" ;"(-$5 #&8 4@ 42,3"(48 4 :)(-$)&8. F%2.4-4" 7)#)/(5@ 4++&"#).%(4I (% 
<"."$)-2%7%#" F)++44 7$"#+-%.&8"- 4+:&034-"&'(,0 .%1()+-', 7)+:)&':, 7)2.)&4- 
$"%&'() );"(4-' 42?"("(48 . S:)&)*43"+:)I +4-,%;44 4 +-"7"(' )7%+()+-4 «;."-"(48» 
+4("2"&"(5@ .)#)$)+&"I . .)#)"?%@ $"*4)(%.  

T"&' $%/)-5 +)+-)8&% . %(%&42" )+)/"(()+-"I +"2)(()I #4(%?4:4 ;4%()/%:-"$4I 4 
.)#)$)+&"I 7&%(:-)(%, )7$"#"&"(4" +)+-%.% 4 :)(;"(-$%;44 ;4%()-):+4(). . )2"$%@ 
*. <%(:--="-"$/,$*% +) 2(%34-"&'()I $":$"%;4)(()I (%*$,2:)I. D++&"#).%(48 7$).)#4&4 
+ 40(8 7) +"(-8/$' 2011 *. . .)#)"?%@ +) 2(%34-"&'()I $":$"%;4)(()I (%*$,2:)I: 
)2. <"+-$)$";:4I F%2&4. 4 )2. L41("" <,2#%&'+:)". L% .+"@ ,3%+-:%@ /5&% )-?"3"(% 
%:-4.(%8 ."*"-%;48 ;4%()/%:-"$4I. 
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E&8 4#"(-4!4:%;44 4 :)&43"+-."(()*) )7$"#"&"(48 ;4%()-):+4(). 4+7)&'2).%&4 
:)?7&":+(5I ?"-)# 14#:)+-()I @$)?%-)*$%!44 – -%(#"?()I ?%++-+7":-$)?"-$44 (% 
@$)?%-)-?%++-+7":-$)?"-$" LTQ OrbiTrap + &4("I()I 4 )$/4-%&'()I &).,6:%?4 + 
$"14?)? S&":-$)+7$"I – 4)(42%;44 (ESI+). ]%$%:-"$4+-43(5" ?%++-+7":-$5 %(%&4-). 
$"*4+-$4$).%&4 . ,+&).48@ ?%++-+7":-$)?"-$44 .5+):)*) $%2$"6"(48 4 -%(#"?()I ?%++-
+7":-$)?"-$44. 

L% )+()." %(%&42% +-$,:-,$5 !4-)7&%(:-)(% 7)&,3"(% 4(!)$?%;48 )/ 
)+)/"(()+-8@ +"2)(()I #4(%?4:4  ;4%()/%:-"$4I . 4++&"#).%((5@ .)#)"?%@. M +)+-%." 
%&'*)!&)$5 4++&"#).%((5@ )2"$ . 2011 *. /5&) )/(%$,1"() 112 -%:+)(). $%(*)? (41" 
$)#%, )-()+8R4@+8 : 9 )-#"&%?. =) 34+&, .4#). 7$")/&%#%&4 2"&"(5" (40 %), +4("2"&"(5" 
(18 %) 4 #4%-)?).5" (11 %) .)#)$)+&4. 

M )2. <"+-$)$";:4I F%2&4. . -"3"(4" +"2)(% 2011 *. (%/&0#%&%+' %:-4.(%8 
."*"-%;48 !4-)7&%(:-)(%, +$"#("" 2(%3"(4" /4)?%++5 /5&) 18,3 ?*/&, ?%:+4?%&'(5" – . 
+"$"#4(" 40&8 (62,9 ?*/&). B+().()I .:&%# . ."*"-%;40 !4-)7&%(:-)(% .()+4&4 
+4("2"&"(5" .)#)$)+&4, +)2#%.%8 )- 30 #) 99 % )- )/R"I /4)?%++5. M -"3"(4" +"2)(% . 
7&%(:-)(" #)?4(4$).%&4: Aphanizomenon flos-aquae (L.) Ralf et Born et Flah., Planktothrix 
agardhii (Gom.) Anagn.et Kom 4 .4#5 $)#% Microcystis (M. aeruginosa (Kütz.) Kütz., M. 
wesenbergii Kom., M. viridis (A.Br.) Lemm). 

9%:+4?%&'(5" :)(;"(-$%;44 ?4:$);4+-4(). (341,0 (*/&) /5&4 )-?"3"(5 . 
+"$"#4(" 40&8 7$4 ?%:+4?%&'(5@ 7):%2%-"&8@ )/4&48 ;4%()/%:-"$4I. O(%-):+4(–% . 
&"-(4I 7"$4)# . 2011 *. (" /5& )/(%$,1"(. =)-.4#4?)?,, S-) +.82%() + 
?)()#)?4(4$).%(4"? . 7&%(:-)(" .4#). $)#% Microcystis, 7$)#,;4$,0R4@ $%2&43(5" 
?4:$);4+-4(5. 

M )2. L41("" <,2#%&'+:)" . -"3"(4" +"2)(% 2011 *.  ,$)."(' ."*"-%;44 .)#)$)+&"I   
/5& -%:1" .5+):4I, +$"#("" 2(%3"(4" – 11,0  ?*/&. 94(4?%&'(5" 2(%3"(48 7):%2%-"&"I 
)/4&48 /5&4 )-?"3"(5 . (%3%&" 40(8 (6,2 ?*/&), ?%:+4?%&'(5" – . +"$"#4(" 40&8  (20,9 
?*/&). B+().()I .:&%# . ."*"-%;40 !4-)7&%(:-)(% .()+4&4 ;4%()/%:-"$44, +)2#%.%8 )- 10 
#) 82 % )- )/R"I /4)?%++5. M -"3"(4" +"2)(% 2011 *. . )2. L41("" <,2#%&'+:)" 
$"*4+-$4$).%&)+' 7)+-)8(()" 7$4+,-+-.4" . .)#" %(%-):+4(%-%. 9%:+4?%&'(5" 
:)(;"(-$%;44 (241,0 - 266,0 (*/&) )-?"3%&4+' . +"$"#4(" 40&8 4 (%3%&" %.*,+-% 4 
(%7$8?,0 /5&4 +.82%(5 + %:-4.()I ."*"-%;4"I . 7&%(:-)(" ;4%()/%:-"$4I. M 7&%(:-)(" 
#)?4(4$).%&4 -):+4*"((5" .4#5 ;4%()/%:-"$4I, %:-4.() 7$)#,;4$,0R4" %(%-):+4(-%, 
Aphanizomenon flos-aquae 4 Planktothrix agardhii. 

M ;"&)? #&8 /)&'64(+-.% 42,3"((5@ %:.%-)$4I 7):%2%(% %:-4.(%8 ."*"-%;48 
;4%()/%:-"$4I . &"-(4I 7"$4)#, 2(%34-"&'(%8 .%$4%/"&'()+-' +-$,:-,$(5@ 7):%2%-"&"I 
!4-)7&%(:-)(%, % -%:1" :%3"+-."((5@ 4 :)&43"+-."((5@ @%$%:-"$4+-4: ;4%()-):+4().. 
=) #%((5? 2011 *. 7):%2%(), 3-) +)+-%. -):+4(). 3"-:) +.82%( + :)?7&":+)? 
#)?4(4$,0R4@ .4#). ;4%()/%:-"$4I. =) 7$"#.%$4-"&'(5? #%((5? :)(;"(-$%;48 
-):+4(). . .)#)"?%@ -%:1" +.82%(% + )+)/"(()+-8?4 *4#$)&)*43"+:4@, *4#$)@4?43"+:4@ 4 
:&4?%-43"+:4@ !%:-)$).. L"+?)-$8 (% -), 3-) 4++&"#).%(4" 7$).)#4&4 (% %:.%-)$48@ + 
%:-4.()I ."*"-%;4"I ;4%()/%:-"$4I, (" .+"*#% /5&) ?)1() )/(%$,14-' . .)#" 
;4%()-):+4(5. =)-.4#4?)?,, . .)#)"?%@ (" .+"*#% ."*"-4$).%&4 6-%??5 ;4%()/%:-"$4I 
+)#"$1%R4" *"( -):+43()+-4. B3".4#(), 3-) (")/@)#4? ?)(4-)$4(*  ,$).(8 ."*"-%;44 
;4%()/%:-"$4I 4 :)(;"(-$%;44 4@ ?"-%/)&4-). . .)#)"?%@ + %:-4.()I $":$"%;4)(()I 
(%*$,2:)I.   <+E-H+ .D2-,535+ 28( G(5+5)-.-9 2-4438K*3 <VV%, >8+5H W 11-05-01067. 
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CYANOTOXIN CONTAMINATION OF EUTROPHIC LAKES IN SAINT-
PETERSBURG 

Voyakina E.Ju., Russkikh Ya.V., Chernova E.N., Zhakovskaya Z.A. 
Institution of Russian Academy of Sciences Saint-Petersburg Scientific Research Center for 

Ecological Safety RAS (SRCES RAS), Saint-Petersburg, Russia 
197110, St. Petersburg, Korpusnaya str., 18, katerina-voyakina@rambler.ru 

 
Keywords: anthropogenous eutrophication, phytoplankton, cyanobacteria, cyanotoxins, chromatography, 

tandem mass-spectrometry, lakes of Saint-Petersburg. 
The progressive changes of surface water ecosystems (structure of water biocenoses) has 

been observed for many years (last decades) as a result of anthropogenous eutrophication of 
water bodies of the Northwest of Russia. This phenomenon is accompanied by allocation and 
accumulation the biologically active substances (dermatotoxic and toxic compounds) in the 
water environment. These compounds can be lethally toxic not only to wild animal but even to 
humans. Such toxic cyanobacterial proliferations of water bodies, so called cyanobacterial 
"bloomings", became usual in the Northern Europe. Some countries (England, Norway, Finland, 
Australia and others) consider this “blooming" as a national problem. The special centers for 
studying and control of the toxic “blooming” are created there. The similar researches are of an 
urgent importance for the Northwest of Russia because one can estimate the real changes in an 
ecological situation of the observed region and the degree of danger of water bodies "blooming".  

The aim of our study was to analyse the seasonal dynamics of phytoplankton algae and 
cyanobacteria, and screen toxins in the Saint-Petersburg’s lakes with high recreation load.  Lake 
Sestroretskiy Razliv and Lake Suzdal’skoe were investigated in the warm period from June to 
September of 2011. The active vegetation of cyanobacteria was noted in these water bodies. 

The study of the toxin determination has been carried out using method of high-
performance liquid chromatography – tandem mass-spectrometry on LTQ OrbiTrap instrument 
(“Finnigan”) with linear and orbital traps in the electrospray-ionization (ESI+). The 
characteristic mass-spectra of analytes have been registered using high-resolution mass-
spectrometry and tandem mass-spectrometry.  

The information about peculiarities of cyanobacteria seasonal dynamics in these water 
bodies was received by analyzing the phytoplankton structure. The total number of 
phytoplankton taxa identified in the studied material was 112. The discovered species were algae 
of nine taxonomic groups. The great number of species of green algae (40 %), cyanobacteria (18 
%) and diatoms (11 %) were typical for the most lakes of North-West Russia.  

Level of phytoplankton vegetation was high during the season 2011 in Lake Sestroretskiy 
Razliv. The average value of biomass was 18,3 mg/l, maximal – in July (62,9 mg/l). The 
important contribution to the phytoplankton was made by blue-green algae, producing from 30 
up to 99 % of total biomass. Aphanizomenon flos-aquae(L.) Ralf et Born et Flah., Planktothrix 
agardhii (Gom.) Anagn.et Kom., species of Microcystis (M. aeruginosa (Kütz.) Kütz., M. 
wesenbergii Kom., M. viridis (A.Br.) Lemm.)  were dominated in plankton during the season of 
2011. Maximum concentration of microcystins (341,0 ng/l) was noted in middle of July when 
the cyanobacteria biomass was also the highest. The monodominant species was Microcystis 
producing different microcystins in the plankton. Therefore anatoxin-a has not been detected 
during summer 2011. 
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In Lake Suzdal’skoe during the season 2011 algae vegetation was high, the average value 
of biomass was 11,0 mg/l. The minimal value of biomass was noted in early June (6,2 mg/l), 
maximal – in July  (20,9 mg/l). Cyanobacteria were dominated in plankton during the season, 
their contribution in total biomass was from 10 to 82 %. 

Anatoxin-a was detected in water samples of this lake during all studied period of 2011. 
Maximum concentrations of anatoxin-a (241,0 – 246,0 ng/l) were detected in middle of July and 
August. It was connected with active vegetation of cyanobacteria directly. The toxic species 
Planktothrix agardhii and Aphanizomenon flos-aquae producing anatoxin-a were dominated in 
the plankton.  

It is shown the domination of biomass of cyanobacteria and algae, significant variability 
of phytoplankton structure in majority study water area in summer 2011. The set of toxins and 
their concentrations, detected by mass-spectrometry method, were very much various between 
investigated water bodies. The cyanotoxins composition depended on the dominating species of 
cyanobacteria. According to preliminary information the cyanotoxins concentration was linked 
up with hydrological, hydrochemical and climatic factors also. In spite of we studied only the 
sites with active vegetation of cyanobacteria, cyanotoxins hasn’t always been detected in water 
samples. Apparently strains of cyanobacteria, containing toxicity gen, haven’t always vegetated 
in these lakes. Obviously, it is necessary to monitor the level of cyanobacteria vegetation and 
cyanotoxins concentration in water bodies with high recreational load. 

The work was supported by RFBR, grant W 11-05-01067. 
 
 

FO<=FGEGKGLDG H`aGKV] 9GHOKKBM M B_FOQTO] =BUMV D  
FO<HDHGKYLB<HD, BHB_FOLLV] M FOQLV] FOWBLO]  

<OLAH-=GHGF_JFCO 
:@(H8(3. V.=. 

<-))(9)*(9 >-)74+8)H.355D9 >(48-@3H3-8-,->(C3)*(9 75(.38)(H3H,  
>. !+5*H-?3H38E78>, <-))(A 

195196, >. !+5*H-?3H38E78>, N+,--RH(5)*(9 28., 98, feama@yandex.ru 
 
#,BC3.D3 ),-.+: HAK3,D3 @3H+,,D, 2-C.+ ( 8+)H(H3,P5-)HP, 8+9-5D !+5*H-?3H38E78>+. 
E&8 4++&"#).%(48 $%+7$"#"&"(48 -81"&5@ ?"-%&&). /5&) .5/$%() 78-' 

-"$$4-)$4I, $%+7)&)1"((5@ . ;"(-$" *)$)#%, (% +"."$)-.)+-):", +"."$)-2%7%#"  4 
+))-."-+-."(() #." – . 01()I 3%+-4 <%(:--="-"$/,$*%. L% :%1#)? 42 78-4 ,3%+-:). 
)-)/$%() 7) -$4 7$)/5 7)3.5, 7$4 S-)? )#(% – . (%4/)&"" 2%*$82("(()I, (% (%6 .2*&8#, 
2)(" ()-/)$ ./&424 %.-)#)$)* 4 7$"#7$48-4I), .-)$%8 – . (%4/)&"" 34+-)I 2)(" (7%$:4 4 
+:."$5, 2(%34-"&'() ,#%&"((5" )- &):%&'(5@ 4+-)3(4:). 2%*$82("(48), 7)+&"#(88 7$)/% – 
7$)?"1,-)3(%8 2)(%  (*%2)(5 4 #"-+:4" 7&)R%#:4 ?"1#, 14&5@ #)?).). H$"/,"-+8 
,-)3(4-', 3-) $%2#"&"(4" (% -%:4" 2)(5 8.&8"-+8  )$4"(-4$).)3(5?, -.:. :$)?" 
#)?4(4$,0R"*) %S$)*"(()*) 2%*$82("(48 7)3.5 )-  $%2&43(5@ &):%&'(5@ 4+-)3(4:). (7) 
+$%.("(40, (%7$4?"$, + *4#$)*"((5?) (% $%+7$"#"&"(4" -81"&5@ ?"-%&&). .&480- :%: 
+)+-%. 7)3.5, -%: 4 7$);"++5 4@ -$%(+!)$?%;44 4 .5?5.%(48. L%$8#, + 7)3.)I  /5&4 
.28-5 )/$%2;5 #$"."+()I  :)$5  4 -$%.5 . -"@ 1" -)3:%@ )-/)$%, *#" .28-% /5&% 7)3.% (S-4 
)/$%2;5 )-/4$%&4+' -)&':) #&8 7$"#.%$4-"&'()I );"(:4 4 7)S-)?, 4@ 34+&) +)+-%.4&)  
.+"*) -$4 #&8 :)$5 4  #&8 -$%.5 – 78-'). < 7)?)R'0 ?"-)#% %-)?()-S?4++4)(()I 
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+7":-$)?"-$44 /5&) )7$"#"&"() #"+8-' S&"?"(-). (:4+&)-)$%+-.)$4?5@), +)#"$1%(4" 4@ 
. ?* (% :* +,@)I ?%++5 7)3.5 +)+-%.4&): #&8 ?56'8:% 0,2 – 15; :%#?48 )- 0 #) 15; +.4(;% 
1,0 -150; ;4(:% 8 – 500; :)/%&'-% 0,05 – 6,0; (4:"&8 0,4 – 2,5; ?"#4 2,2 – 1300; 1"&"2% 80 – 
29000; ?%$*%(;% 90 – 620; @$)?% 0,2 – 32.  L%4/)&"" 2%*$82("((5? ):%2%&+8 ;"(-$%&'(5I 
$%I)( *)$)#%, *#" +$"#(4" 2(%3"(48 :)(;"(-$%;4I (7) -$"? 2)(%?) 7) .+"? S&"?"(-%? 
/5&4 (%4/)&'64?4, )-()+4-"&'() 34+-5? ?)1() +34-%-' +"."$)-.)+-)3(5I $%I)(, *#" 
:)(;"(-$%;44 /5&4 ?4(4?%&'(5?4 (2% 4+:&03"(4"? :%#?48 4 ?"#4). <$%.("(4" 2(%3"(4I 
7) .+"? 15--4 -)3:%? 7):%2%&), 3-) +,R"+-.,"- #)+-%-)3() .5+):%8 -"+()-% +.824 ?"1#, 
)-#"&'(5?4 S&"?"(-%?4: #&8 As 4 <) :)S!!4;4"(- :)$$"&8;44 R= 0,74; #&8 Cd 4 Cu  
R=0,49; #&8  Pb 4 Zn  R=0,91; #&8 Cr 4 Ni  R=0.96; #&8 Fe 4 Mn  R=0,96.  M2%4?)+.82' #.,@ 
7)+&"#(4@ )3".4#(%, )(4 4?"0- (%4/)&"" 7$"#+-%.4-"&'(5" 2(%3"(48 ,+&).(5@ :&%$:). 
#&8 7)3., +))-()6"(4" :)-)$5@ +)+-%.&8"- 7$4?"$() 44,7, % +))-()6"(4" +$"#(4@ 
2(%3"(4I :)(;"(-$%;44 #&8 1"&"2% 4 ?%$*%(;% +)+-%.4&) 47,3. B/\8+(4-' -"+(,0 
.2%4?)+.82' . $%+7$"#"&"(44 #&8 3"-5$"@ )+-%.64@+8 7%$ S&"?"(-). 2%-$,#(4-"&'(), () 
?)1() 7$"#7)&)14-', 3-) 2#"+' 4?""- ?"+-) .&48(4", 7) :$%I("I ?"$", #.,@ 7$434(: 
)#())/$%24" 4+-)3(4:). 7)+-,7&"(48 ?"-%&&). )- 4+-)3(4:). 2%*$82("(48 4 +@)#+-.) 
7)."#"(48 4@ . 7)3."(()? 7):$).". L" ,#%&)+' .58.4-' 2%.4+4?)+-4 (7$4 
7$"#.%$4-"&'()? #"&"(44 :%1#)I -"$$4-)$44 (% -$4 2)(5 7) @%$%:-"$, .)2#"I+-.48 
&):%&'(5@ 4+-)3(4:).) ?"1#, +)#"$1%(4"? ?"-%&&).  4 $%+7)&)1"(4"? -)3": )-/)$% (% 
:%1#)I 42 78-4 )/+&"#).%((5@ $%I)(). *)$)#%. L" -)&':) . «,?"$"(() 2%*$82("((5@ 
2)(%@» (#"-+:4" 7&)R%#:4 +$"#4 14&5@ #)?).), () 4 . 7%$:%@ *)$)#% +)#"$1%(4" 
?"-%&&). (?56'8:%, :)/%&'-%, :%#?48, (4:"&8) /5&) /)&'6", 3"? . (%4/)&"" 2%*$82("((5@ 
2)(%@ ( 7) 7$"#.%$4-"&'()?, #"&"(40 + ,3"-)? 7)-"(;4%&'(5@ 4+-)3(4:). 2%*$82("(48). 
<)#"$1%(4" . -$%." ):%2%&)+' (% )#4(–#.% 7)$8#:% ?"('6" ((% :* ?%++5 )/$%2;%), 3"? . 
7$)/%@ 7)3.5. D(-"$"+ 7$"#+-%.&80- #%((5" 7) %(%&42, :)$5 #"$".'"., -.:. +)#"$1%(4" 
(":)-)$5@ ?"-%&&). ((% :* ?%++5 7$)/5) 2#"+' /5&) +@)#() + :)(;"(-$%;48?4 4@ . 7)3.": 
#&8 0*)-.)+-)3()I 3%+-4 *)$)#% 7) (4:"&0, :%#?40 4 :)/%&'-,, #&8 +"."$)-.)+-)3()*) 
$%I)(% ((%4/)&"" 34+-)?, 42 .+"@ 78-4) 7) +.4(;, 4 ;4(:,. L"+)?("((), 3-) S-) &46' 
7$"#.%$4-"&'(5" #%((5", -.:. )-)/$%() /5&) .+"*) -$4 )/$%2;% :)$5, () +%?) 7)&,3"(4" 
#)+-)."$()I  4(!)$?%;44 ) 2%*$82("(44 *)$)#+:)I $%+-4-"&'()+-4 +&"#,"- 7$42(%-' 
.%1(5? (%7$%.&"(4"? .  @4?4:)-S:)&)*43"+:4@ 4++&"#).%(48@ + ,3"-)? )-$%/)-%((5@ 
?"-)#4: 7) )-/)$, #%((5@ )/\":-). 4++&"#).%(48. 

 
DISTRIBUTION OF HEAVY METALS IN SAMPLES OF SOIL AND 
VEGETATION, SELECTED IN DIFFERENT DISTRICTS OF SAINT-

PETERSBURG 
Dmitriev F.A. 

Russian State Hydrometeorological University, Saint-Petersburg, Russia 
195196, St. Petersburg , Malookhtinsky pr., 98, feama@yandex.ru 

 
Keywords: heavy metals, soil and vegetation, the districts of Saint-Petersburg. 
For the study of the distribution of heavy metals were selected five areas located in the 

heart of the city, in the North-East, North-West and, respectively, two – in the southern part of 
St. Petersburg. At each of the five sites selected from the three samples of soil, the one in the 
most contaminated, in our opinion, the (collection of near roads and enterprises), the second – in 
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the most clean zone (parks and squares, considerably removed from local sources of pollution), 
and the last test – the intermediate zone (lawns and playgrounds for children between the 
residential buildings). It is necessary to specify that the division into such zones is indicative, 
because in addition to the dominant aerogenous soil contamination from different local sources 
(compared with, for example, hydrogenous) on the distribution of heavy metals affect the 
composition of the soil, so the process of their transformation and washout. Along with soil 
samples were taken the bark of trees and grass in the same locations selection, where was taken 
the soil (these samples are taken only for the preliminary assessment and therefore their number 
was only three to bark and for grass – five). With the help of the method of atomic-emission 
spectrometry was determined ten elements (soluble), their content in mg/kg dry weight of the 
soil amounted to: for arsenic 0,2–15; cadmium from 0 to 15; lead 1,0–150; zinc 8–500; cobalt 
0,05–6,0; nickel 0,4–2,5; copper 2,2–1300; iron 80–29000; manganese 90–620; chromium 0,2–
32. The most polluted was the Central area of the city, where the average values of the 
concentrations (in three zones) on all of the elements were the largest, relatively clean can be 
considered as the North-Eastern region, where concentrations were minimal (except for 
cadmium and copper). A comparison of the values of all 15-year-points showed that there is a 
fairly high distress communications between the individual elements: for As and With the 
coefficient of correlation R= 0,74; for Cd and Cu R=0,49 ha; for Pb and Zn R=0.91 times; for Cr 
and Ni R=0,96; for Fe and Mn R=0,96. The relationship of the last two is obvious, they are the 
most representative value of contingent clarks for soil , the ratio of which is approximately 44,7, 
and the ratio of the average values of concentration of iron and manganese amounted to 47,3. 
Explain the close relationship in the distribution for the remaining four pairs of elements to be 
difficult, but it can be assumed that there is an impact, at least, two reasons: the monotony of the 
sources of metals from the sources of pollution and the similarity of the behaviour of their in soil 
cover. Was not able to identify the dependencies (with a preliminary division of the territory of 
each of the three zones on the nature of the impact of local sources) between the content of 
metals and location of sampling points in each of the five surveyed districts of the city. Not only 
in the "moderately polluted areas" (children's playgrounds among residential houses), but also in 
parks of city content of metals (arsenic, cobalt, cadmium, nickel) was higher than in the most 
contaminated areas (according to preliminary division with consideration of potential sources of 
pollution). Content in the grass turned the one-two orders of magnitude less (in kg of the 
sample), than in the soil samples. Interesting data on the analysis of the bark of trees, because the 
content of some metals (in kg of the sample) there was similar to the concentrations of them in 
the soil for the South-Eastern part of the city of nickel, cadmium and cobalt, to the North-East 
region (the most pure of all five ) on lead and zinc. No doubt, that this is only the preliminary 
data, as selected were only three sample bark, but the obtaining of information on the pollution 
of urban vegetation should recognize the essential component of the overall direction of 
chemical and environmental research in a city with a view of waste methodologies to the 
selection of data of the objects of study. 
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EFFECTS OF THE MINNING AND BURNING COAL ON THE RADIATION 

CHARACTERISTICS OF SNOW COVER AND ATMOSPHERE IN THE 
REGION OF BARENTSBURG SETTLEMENT (SVALBARD) 

IvanovB.V 1,2.,  Svyashcennikov P.N.2,1,Govorina I.A.2,1 
1Arctic and Antarctic research institute, Saint-Petersburg, Russia; 

2Saint-Petersburg state university, Russia 
199397, St. Petersburgb, Bering str., 38, b_ivanov@aari.ru 
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The value of the albedo of snow and ice surface is associated with the temperature regime 

of the surface layer of the atmosphere, texture and structure of the surface layer of snow or ice 
(sea ice, glaciers) and the peculiarities of the vertical redistribution of contaminations in this 
layer (mineral or organic particles of various concentrations, the size and shape). Identifying 
links with the albedo characteristics of natural and artificial contamination is very important. For 
example, the results of mathematic modeling the evolution of ice sheets, sea ice and snow cover 
demonstrate the high sensitivity of the model to this parameter. Original results in the framework 
of this problem were obtained by researches from AARI and St. Petersburg State University 
during the 2000-2011 years. on Svalbard in the vicinity of the Russian mining settlement 
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Barentsburg. We present original results showing the relationship of "albedo-contaminations" 
and the influence of anthropogenic factors. The estimation of solar radiation that penetrates deep 
into the snow, and the impact of contamination on its redistribution in the snow thickness was 
obtained . 
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URBAN ENVIRONMENT EVALUATION CRITERIA AND QUALITY 
SHOWINGS (ON THE EXAMPLE OF BIROBIDZHAN) 

Kalmanova V.B. 
Institute for Complex Analysis of Regional Problems, Birobidzhan, Russia 

679016, Birobidzhan, Sholom-Aleykhem str., 4 , Kalmanova@yandex.ru 
 
Keywords: Birobidzhan, evaluation criteria, showings, urbanized territory, geosystem, geoecological 

estimation, man-caused transformation, man-made environmental changes. 
To exercise control over the environment, which is very important for the population 

health, it is necessary to substantiate the research methods and elaborate some distinct criteria for 
defining a real loading on the urban territory. It is obvious that, parallel with the universal 
criteria for the federal level, there should also be regional ones that could be applied to different 
territories. Besides, within the regions themselves it is observed a considerable difference in the 
man-changed state of the environment, which can be explained by a complexity of the urban 
landscape structure, chaotic disposition of functional zones, the intensity of pollution, wind rose, 
etc. These are the reasons why the anthropogenic load may be very different in the same town, 
even in case of nidal contamination, for two-three, or more, orders. These are the reasons why 
the structure of showings for geoecological estimation is so complex and their values are so 
variable.  

There is much in common in the history of foundation and development of the Far 
Eastern towns, as all of them had been forming as the “power centers”, with military-political 
purposes. As a result, there formed mono-profile, highly tailored centers, characterized by the 
industrial dominant, to the prejudice of social sphere, with low social-cultural potential and 
quality of the urban environment, in a vast free space territory.    

The selection of showings for estimating the ecological situation in the Far Eastern towns 
has been made according to their reliability, objectivity in reflecting changes of natural and 
natural-anthropogenic systems, spatial and temporal changeability. The selected criteria and 
showings include both generally accepted ones characterizing the urbanized environment quality, 
and those first offered taking into account the importance of open space in towns, depositing 
media condition, and the integral index of ecological condition (ECI). The depositing media, in 
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which pollutants accumulate and transform, provide the most informative criteria and quality 
indices. The offered showings allow obtaining reliable information on spatial distribution of 
pollutants; they provide more opportunities for the depositing environment studies by sampling 
on the experimental sites; defining the correlation between pollutants quantities in the snow, soil 
and vegetation; revealing positive and negative natural and man-caused anomalies in the 
environment. 

The offered showings have been used for evaluating the environment condition in 
Birobidzhan, a middle-sized town in the south of the Russian Far East, which is the 
administrative and industrial center of the Jewish autonomous region. 

The ECI calculations demonstrate the pollution’s degree and category and allow 
estimating the ecological condition by getting a numerical score. According to the calculation 
results, the ecologic-geochemical situation in Birobidzhan is satisfactory (moderately 
hazardous). In this way, the selected criteria and showings make it possible to objectively 
estimate geoecological condition of the urban environment and its natural components level of 
degradation under the influence of different negative factors.  
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INFLUENCE OF URBAN AREAS ON THE AMUR-RIVER LEFT-BANK 
TRIBUTARIES ECOLOGY, BY THE BIRA-RIVER EXAMPLE 
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Institute for Complex Analysis of Regional Problems FEB RAS, Birobidzhan, Russia 

679016, Birobidzhan, Sholom Aleikhem str., 4, koganrm@mail.ru 
 

Keywords: urbanized area, surface water flows, pollution, heavy metals. 
All over the world, water is of great importance as a component of life support. Its multi-

purpose use (for drinking, public utility, fishing, industries, transportation, agriculture, etc.) 
makes it an essential environmental factor. It is very important to develop the systems of water 
monitoring that would maintain its natural parameters and promote the control over its optimal 
condition. The Amur-river is one of the world's largest river basins - the source of fresh water 
and energy resources for a large group of people, the habitat for various valuable and rare fish 
species, the waterway, the ancient China- Amur-river complex, and the Russian-Chinese border 
zone. The quality of the Amur water depends on the ingress of contamination, its quantity and 
characteristics, and on the ecological condition of left-and right-bank tributaries, as additional 
suppliers of pollutants. The Bira-river, which is the Amur left-bank tributary and one of the 
major waterways in the Jewish Autonomous Region (JAR), undergoes the greatest 
anthropogenic load, because of a considerable number of settlements (Bira, Teploozersk, 
Birakan, Izvestkovoye, etc.), located on its banks. The river water is used here for the utility and 
drinking purposes, but the current monitoring system does not allow a complete evaluation of its 
ecological condition.  

Our research deals with the Birobidzhan territory impact on the water chemical 
composition - within and outside the regional monitoring system, at different spots and in all 
seasons. As the water quality indicators, it was used total, divalent and trivalent iron, manga 
nese, calcium, magnesium, copper, nickel, chlorides, fluorides, sulfates, nitrates, ammonium, pH, 
Eh, dissolved oxygen. It was made on basis of the data provided by the JAR Field management 
administration, the Department of natural resources for the Jewish autonomous region, the FSE 
Centre of Hygiene and Epidemiology in the Jewish autonomous region, and our analyses of 
water samples for the period of 2008-2010. The chemical composition of surface waters in the 
Bira-river and its tributaries is influenced by the unique environmental conditions: a complex 
system of channels, distributaries and reservoirs; ore-bearing and collector-drainage waters; the 
change of hydro-meteorological conditions, complicated by the anthropogenic pollution. The 
river flows through the Ussuri geochemical province, mineral deposits within its catchment area 
influencing the content of inorganic compounds in the water, alongside with the processes of 
chemical weathering of rocks, accompanied by their mechanical destruction and dissolution. The 
anthropogenic component, with wastewater, snow and rain water, is a source of additional 
contamination by heavy metals (HM), ammonium nitrogen, inorganic and organic substances, 
most of them belonging to the toxicity class III. There dominate trivalent iron hydroxides, free 
metal ions (iron, copper), carbonates and bicarbonates of copper. These substances, getting into 
gills of newly-hatched fish, poison them. Soluble complexes of iron and manganese have 
irritating, mutagenic and carcinogenic properties and strike the central nervous system; copper 
compounds cause dermatitis, conjunctivitis and gastrointestinal tract lesion. The result of the 
average perennial showings analysis is as follows: the water is very soft, the acidity ranges from 
slightly acid to neutral; it is observed high contents of iron and manganese, copper and nickel in 
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most samples, at the predominance of sulfates, chlorides and nitrates anions. The content of 
pollutants changes in years depending on the waste water ingress and phases of the hydrological 
regime. 

It is calculated the concentrations ratio of heavy metals soluble forms as complexes with 
hydroxide, chloride and sulfate ions, on basis of their stability constants, using the method of 
material balance, within the concentration interval of ligands found in the investigated object. It 
is shown a difference in the formation of complex by metals at different stages of oxidation.  
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Favorable ecological situation in the cities is one of the most important criteria of the 

post-industrial development: removal of industrial plants outside the city takes place, system of 
separate collection of municipal solid waste, utilization and recycling is organized in residential 
and public places, cars move to cleaner forms of fuel. It is important to understand if it is 
possible to say  that, despite the preservation of the industrial model of development of the 
city, the environmental situation is becoming better. 

There is more than 1,300 enterprises engaged in the emission of pollutants in Minsk (31 
thousand tons for 2010). Enterprise is threatened by the possible volume of emissions from 10 
000 to 1,000 tons per year. They are: TEC-3, Minsk Heating equipment, boilers by 
"Minteploseti" ON "Minskstroymaterialy" refrigerator plant, engine plant and CHP-2. The share 
of enterprises in urban air pollution is more than 10%. 

But transport, especially road, the amount of which in Minsk exceeds 600 thousand units 
has been steadily increasing, is the most significant source of air pollution (85% of total 
emissions). 
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The dynamics of emissions over the past six years has shown a tendency to reduce 
emissions: in 2005 the total amount of pollutant emissions into the atmosphere was 218 thousand 
tons, by 2010 it dropped to 188 thousand tons, not only because of recession related to the 
financial crisis, but also with the transition CHP mainly on natural gas and road transport 
gasoline Euro-5 standard in the 2010 Series also provides industrial equipment upgrades that 
reduce emissions, for example, in 2010 RUE "Minsk Tractor Plant" has established a new 
molding equipment for production, there is also introduced a line of hot briquetted iron shavings 
to produce briquettes that can significantly reduce emissions from smelting. 

In addition there is the problem of air pollution and contamination of water resources: 
40% of the metropolitan water supply comes from surface water bodies, but according to the 
general plan of the city, in the near future Minsk goes to 100% water supply from underground 
sources. 

The total amount of waste in Minsk, close to 1.3 million tons of them account for half of 
the municipal and industrial waste in half. Approximately 14% of municipal waste recycled by 
separating and pressing residues. But as the bulk of municipal and industrial waste transported to 
landfills. However, the situation with the processing of solid waste in Minsk soon close to many 
Western European cities, where the collection and recycling is organized. On the streets you can 
see a large number of public service announcements calling for separate collection of 
waste. Also, the overall littered the streets of Minsk is very small in comparison with Moscow. 

Another problem in the large cities is noise pollution: a source of noise and vibration 
serves primarily urban transportation, including surface and underground, and to a lesser extent - 
industry. These factors mainly affect the areas immediately adjacent to transport routes, subway 
lines and industrial zones. In the uncomfortable living conditions for acoustical basis, 
respectively, complained about 40% of the population of Minsk. 

In recent years, the transformation taking place in Minsk is in the direction of improving 
the environmental situation, which is manifested not only in terms of reduced emissions, but also 
in the area landscaped and the treatment of municipal solid waste, and, despite the prevalence of 
industrial factors in the development of the city, according to the degree of environmental 
comfort Minsk rather inclined to the capitals of Western Europe than to the capitals of former 
Soviet countries. 
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M +))-."-+-.44 + 7$"#&)1"((5? :)?7&":+)? 7):%2%-"&"I :%3"+-.% .)#5 . .)#)"?" 
7$)."#"() !&)$4+-43"+:)" )74+%(4" )2. E)&*)" 4 )2. H"7&)", 7,-"? (%-,$(5@ 
4++&"#).%(4I !4-);"()2).. L% )+()." #%((5@ !&)$4+-43"+:)*) )74+%(48 7$)."#"( 
+%7$)/4)&)*43"+:4I %(%&42 7) ?"-)#4:" F.=%(-&" 4 L._,:: . ?)#4!4:%;44 M.<&%#"3":%. 
M +))-."-+-.44 + 7)&,3"((5?4 $"2,&'-%-%?4 4++&"#,"?5" .)#)"?5 8.&80-+8 
/"-%?"2)+%7$)/(5?4. <$%.(4-"&'(5I %(%&42 :)&43"+-."(()*) 4 :%3"+-."(()*) +)+-%.% 
.5+6"I .)#()I $%+-4-"&'()+-4 7):%2%& 3-), .4#5, 7$)42$%+-%0R4" (% )/)4@ .)#)"?%@, 
)-&43%0-+8 !%2)I $"7$)#,:-4.()*) 7"$4)#%. L% )2. E)&*)" .4#5 (%@)#4&4+' . !%2" 
/,-)(42%;44, % (% )2. H"7&)" – . !%2" ;."-"(48, 3-) +.82%() + )+)/5? ?4:$):&4?%-)? (% 
)2. H"7&)", )/,+&).&"((5? +/$)+)? -"7&5@ .)# J!4?+:)I H>T-2.  

=)&,3"((5" #%((5" -"?7"$%-,$5 .)#5 7)2.)&4&4 .58.4-' -"7&).)" 2%*$82("(4" 
)2.H"7&)". L% )+()." #%((5@ -"?7"$%-,$5 .)#5 +/$%+5.%"?)I . )2.H"7&)" 4 + ,3"-)? 
?)$!)?"-$43"+:4@ @%$%:-"$4+-4: 7)&,3"(% ?)#"&', 7)2.)&80R%8 )7$"#"&4-' 
:)(;"(-$%;40 $%+-.)$"(()*) :4+&)$)#%. F%+@)1#"(4" $%+3"-(5@ (7)&,3"((5@ (% )+()." 
?)#"&4) 4 S:+7"$4?"(-%&'(5@ #%((5@ (" 7$".56%"- #)7,+-4?,0 7)*$"6()+-' 42?"$"(4I 
:)(;"(-$%;44 $%+-.)$"(()*) :4+&)$)#% (CB<H 27384-2002).  
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< 7)?)R'0 7$)*$%??5 ArcGis 9.3.1 (Spatial Analyst) 7)&,3"() $%+7$"#"&"(4" 
*4#$)@4?43"+:4@ 7):%2%-"&"I 7) 7&)R%#4 4++&"#,"?5@ .)#)"?)..  

<)*&%+() 7)&,3"((5? $"2,&'-%-%? 4 . +))-."-+-.44 + <%(=4L 2.1.5.980-00 
."&434(% $%+-.)$"(()*) :4+&)$)#% +))-."-+-.,"- ()$?%-4.,, )2.H"7&)" 4 )2. E)&*)" 
?)1"- /5-' 4+7)&'2).%() #&8 74-'".)*), @)28I+-."(()-/5-).)*) .)#)+(%/1"(48, 
$":$"%;4)(()*) 4 #&8 $5/)-@)28I+-."((5@ ;"&"I. =) 7):%2%-"&8? $L 4 7"$?%(*%(%-(%8 
):4+&8"?)+-' . )2. H"7&)" 4 )2. E)&*)" ()$?%-4. (" 7$".56"( :%: #&8 74-'".)*) 4 
@)28I+-."(()-/5-).)*) .)#)+(%/1"(48, -%: 4 #&8 $":$"%;4)(()*) .)#)7)&'2).%(48. 

H%:4? )/$%2)?, 7$"#&)1"((5I ?4(4?%&'() #)+-%-)3(5I :)?7&":+ 7):%2%-"&"I 
:%3"+-.% .)#5, 7)2.)&8"- 7$)."+-4 S:+7$"++-#4%*()+-4:, +)+-)8(48 *)$)#+:4@ .)#)"?). 4 
,."&434-' .)2?)1()" 34+&) 4++&"#,"?5@ )/\":-).. 

 
ESTIMATION OF A CONDITION OF URBAN RESERVOIRS (ON AN 

EXAMPLE UFA CITY) 
Krasnogorskaya N.N., Elizariev A.N., Khaertdinova E.S. 

Ufa state aviation technical university, Ufa, Russia 
450005, Ufa , Mingajeva str.,161-624b, ElinaSagitovna@yandex.ru 

 
Keywords: reservoir the type of weir, water quality indexes, class quality. 
Currently one of the main environmental problems of the urbanized territories is pollution 

of water objects. High anthropogenic loading forms intense ecological conditions not only in the 
water object, but also in the hinterland. On the territory of the Russian Federation almost equal 
quantity of currents and reservoirs, thus more than half of reservoirs are located on the urbanized 
territory. At the same time, according to official dates, the quantity of hydrological stations on 
reservoirs in 7 times is less than on the rivers, i.e. about 87 % of reservoirs fall out of the general 
system of monitoring of a condition of water objects. In this connection the estimation of a 
condition of the city reservoirs characterized by slowed down water exchange and lowered self-
cleared ability, is rather actual. 

The city of Ufa is a characteristic example of the urbanized territory. The natural 
hydrographic network within territory of Ufa totals an order of 20 small rivers and streams and 
90 lakes of a natural and artificial origin. A main mass of the city water objects subject to an 
anthropogenic press, reservoirs the area from 0,1 hectares to 84,0 hectares make. On the territory 
Ufa city hydrological stations on reservoirs are absent.  

As objects of research, according to genetic classification, reservoirs type of weir which 
floodplain lakes Teploe and Dolgoe, located on territory Ufa city are chosen. Feature of 
reservoirs type of weir consists that they can be considered from three points of view: with 
ecological (allohton pollution, eutrophication), with hydrological (connection of floodplain lake 
with the river in a river exit on a flood plain), with hydrodynamic (break of a soil dam forming a 
reservoir and as consequence disappearance of the reservoir as water object). 

For an estimation of a condition of the reservoirs located on urbanized territory, taking 
into account interrelation of water quality indexes and their existing classifications is minimum 
sufficient complex is offered. The offered complex of indexes morphometric (depth), 
hydrochemical (temperature, $L, electroconductivity, permanganate oxidability and 
concentration of the dissolved oxygen) and saprobiological (an saprobity index of Pantle and 
Bukk in updatings of Sladecheka) indexes includes. By means of the offered complex of water 
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quality indexes in a reservoir probably to define a class of quality of water, the trophic status and 
a class saprobity that gives representation about an ecological condition of a reservoir. 

According to the offered complex of water quality indexes in a reservoir the floristic 
description of the lake Teploe and the lake Dolgoe, by natural researches of formations is spent. 
On the basis of the data of the floristic description it is spent saprobiological analysis by R.Pantle 
and N.Bukk's technique to V.Sladecheka's updating’s. According to the received results 
investigated reservoirs are b- mesosaprobic. The comparative analysis of quantitative and 
qualitative structure of the higher water vegetation has shown that, the kinds growing on both 
reservoirs, differ a phase of the reproductive period. On the lake Dolgoe species were in a 
budding phase, and on the lake Teploe – in a flowering phase that is connected with a special 
microclimate on the lake Teploe, the caused dump of warm waters of the Ufa thermal power 
station-2. 

The finding water temperatures have allowed revealing thermal pollution of the lake 
Teploe. On the basis of the data temperature of water dumped in the lake Teploe and with the 
account morphometric characteristics the model is received, allowing to define concentration of 
the dissolved oxygen. The divergence settlement (received on the basis of model) and 
experimental data doesn't exceed an admissible error of measurements of concentration of the 
dissolved oxygen (GOST 27384-2002). 

By means of program ArcGis 9.3.1 (Spatial Analyst) distribution of hydrochemical 
indexes on the area of investigated reservoirs is received. 

According to the received results and according to SanPiN 2.1.5.980-00 size of the 
dissolved oxygen corresponds to the specification, the Teploe and the lake Dolgoe can be used 
for drinking, economic-household water supply, recreational and for the rybo-economic 
purposes. On indexes $L and permanganate oxidability in the lake Teploe and the lake Dolgoe 
the specification isn't exceeded both for drinking and economic-household water supply, and for 
recreational water use. 

Thus, offered is minimum sufficient complex of water quality indexes, allows to spend 
express diagnostics of a condition of city reservoirs and to increase possible number of 
investigated objects. 

 
 

[JLCDTDEV D JFBMGLY =BHGLTDOKYLBW =OHBCGLLB<HD 
DQBK`HBM CFD_BM-ABLHO9DLOLHBM MBQEJPLBW <FGEV D 

9DAB=BMFGaEGLLV] 9OHGFDOKBM 
#7I(*-.+ %.O., N34.343.+ 0.Y., \8-]3.+ \.:. 

V3438+,P5-3 >-)74+8)H.355-3 EB4K3H5-3 7C83K435(3 5+7*(  
!+5*H-?3H38E78>)*(9 5+7C5--()),34-.+H3,P)*(9 F35H8 J*-,->(C3)*-9 

E3I-2+)5-)H( <-))(9)*-9 +*+43@(( 5+7* (0%$U' <=0), >. !+5*H-?3H38E78>, <-))(A 
197110, <-))(A, >. !+5*H-?3H38E78>, 7,. #-827)5+A, 18, ilkuzikova@ya.ru 

 
#,BC3.D3 ),-.+: >8(ED-*-5H+@(5+5HD, 2-H35F(+,P5+A 2+H->355-)HP, G75>(F(4D, G-)G-,(2+ID, 

28-H3+ID. 
M 7)+&"#(4" #"+8-4&"-48 . +.824 + .)2$%+-%(4"? ?4:)&)*43"+:4@ 2%/)&".%(4I .) 

.+"? ?4$" 4(-"(+4.() 42,3%"-+8 ?4:)/4)-% *)$)#+:4@ 7)?"R"(4I $%2&43()*) (%2(%3"(48 
– 14&5@, $%/)34@, /)&'(43(5@, 6:)&'(5@ 4 #$. =):%2%(), 3-) . *)$)#+:4@ 7)?"R"(48@ 
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!)$?4$,0-+8 %(-$)7)*"((5" ?4:);"()25 +) +7";4!43"+:4?4 3"$-%?4 +-$,:-,$()I 
)$*%(42%;44, )-&43()I )- 7$4$)#(5@ ?4:);"()2). 4 . :)-)$5@ ,."&434.%"-+8 
+)#"$1%(4" ,+-)I34.5@ : %(-$)7)*"((5? !%:-)$%? .4#).. M%1(5? 8.&8"-+8 -)- !%:-, 
3-) %(-$)7)*"(()" +))/R"+-.) ?4:$)?4;"-). 14&5@ 7)?"R"(4I /)&"" 3"? (% 50% 
+)+-)4- 42 .4#)., 8.&80R4@+8 4+-)3(4:%?4 %&&"$*"(). 4 ,+&).()-7%-)*"((5@ .4#).. 
=$).)#8 2(%34-"&'(,0 3%+-' .$"?"(4 . 7)?"R"(48@, *)$)#+:4" 14-"&4 7)#."$*%0-+8 
)7%+()?, 4@ #"I+-.40. A$)?" -)*), .5#"&80- *$,77, 2%/)&".%(4I ("8+()I S-4)&)*44, 
)/\"#4("((5@ )/R4? (%2.%(4"? «+4(#$)? /)&'(5@ 2#%(4I» (sick building syndrome). 

B+)/)I 7$)/&"?)I 8.&8"-+8 )/"+7"3"(4" 2%R4-5 )- /4)7).$"1#"(4I )/\":-). 
:,&'-,$()*) (%+&"#48, $"#:4@ 4 ;"((5@ !)(#). %$@4.)., ?,2""., /4/&4)-": 4 
7$)!4&%:-4:% ?4:$)/()I :)(-%?4(%;44 ?,2"I(5@ 4 /4/&4)-"3(5@ !)(#).. 9()*4" 
*$4/5, $%2.4.%0R4"+8 (% /4/&4)-"3(5@ ?%-"$4%&%@, 8.&80-+8 7%-)*"((5?4 #&8 
3"&).":%, ?)*,- /5-' 7$434()I $%2&43(5@ 2%/)&".%(4I, .525.%0- +"(+4/4&42%;40 4 
8.&80-+8 7$)#,;"(-%?4 )7%+(5@ #&8 2#)$).'8 ?4:)-):+4()..  

T"&'0 (%+-)8R"*)  4++&"#).%(48 /5&) 42,3"(4" ?4:)/4)-5 :(4*)@$%(4&4R 
_4/&4)-":4 FOL, 4++&"#).%(4" !%:-)$). 7%-)*"(()+-4 *$4/)., .5#"&"((5@ + 
7)."$@()+-"I /4/&4)-"3(5@ #):,?"(-). 4 42 .)2#,@% 7)?"R"(4I, % -%:1" 42,3"(4" 
.&48(48 !,(*4;4#). (% !%:-)$5 7)-"(;4%&'()I 7%-)*"(()+-4 ?4:$)?4;"-)..  

M $"2,&'-%-" 7$)."#"(48 /4)?)(4-)$4(*% :(4*)@$%(4&4R 4 !)(#). _4/&4)-":4 
FOL .5#"&"() 250 6-%??). ?4;"&4%&'(5@ *$4/)., . )+().()? 7$"#+-%.&"((5@ $$. 
Aspergillus, Penicillium, Cladosporium, Alternaria, Scopulariopsis 4 Paecylomyces. 
_)&'64(+-.) .4#). ?4:$)?4;"-)., .@)#8R4@ . +)+-%. %S$)?4:)-5 :(4*)@$%(4&4R 4 
)/4-%0R4@ (% /4/&4)-"3(5@ #):,?"(-%@ 7$)8.&80- %&&"$*"((5" +.)I+-.% (67%), 
8.&80-+8 ,+&).(5?4 7%-)*"(%?4 (80%) 4 )/&%#%0- +7)+)/()+-'0 7$)#,;4$).%-' -):+4(5 
(92%). =$4  );"(:" +-"7"(4 7)-"(;4%&'()I 7%-)*"(()+-4 .5#"&"((5@ ?4:$)?4;"-). 
/5&) .58.&"(), 3-) .+" .5#"&"((5" 6-%??5 )/&%#%0- +7)+)/()+-'0 : $)+-, 7$4 370< (% 
+$"#" <%/,$). <7)+)/()+-' : +4(-"2, -%:4@ !%:-)$). 7%-)*"(()+-4 :%: !)+!)&47%2% 4 
S:2)*"((%8 7$)-"%2% (1"&%-4(%2%) .58.&"(% , 80% 6-%??).-42)&8-).. 

=):%2%(), 3-) !,(*4;4#5, 7$4?"(8"?5" . 7$%:-4:" 2%R4-5 )- /4)7).$"1#"(4I 
/4/&4)-"3(5@ !)(#). (?"-%-4(, ?"-%;4#, :%-%?4( O_) +7)+)/+-.,0- ,."&43"(40 
!)+!)&47%2()I 4 1"&%-4(%2()I %:-4.()+-4 .5#"&"((5@ ?4:$)?4;"-).-:)(-%?4(%(-)., 
3-) ?)1"- 7$4."+-4 :  .)2(4:()."(40 %(-$)7)*"((5@ +))/R"+-. *$4/). + 7).56"(()I 
.4$,&"(-()+-'0. 

M +.824 + S-4? +.)".$"?"(()" .58.&"(4" )3%*). /4)7).$"1#"(4I 8.&8"-+8 
(")/@)#4?5? ,+&).4"? (" -)&':) #&8 )/"+7"3"(48 +)@$%(()+-4 /4/&4)-"3(5@ !)(#)., () 
4 )/"+7"3"(48 /"2)7%+()+-4 2#)$).'8 $%/)-(4:). /4/&4)-": 4 7)+"-4-"&"I. =$4 .5/)$" 
!,(*4;4#). #&8 2%R4-5 )- /4)7).$"1#"(4I /4/&4)-"3(5@ !)(#). (")/@)#4?) -%:1" 
,34-5.%-' 4@ +.)I+-.% .&48-' (% )/$%2).%(4" *$4/%?4 :%: !%:-)$). #"+-$,:;44 
/4/&4)-"3(5@ ?%-"$4%&)., -%: 4 !%:-)$). 7%-)*"(()+-4 ?4:$)?4;"-).-:)(-%?4(%(-).. 
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FUNGICIDES AND POTENTIONAL PATHOGENICITY OF AIR AND 
BIODAMAGE  MATERIALS FUNGI-CONTAMINATS 

Kuzikova I. L., Medvedeva N. G., Trosheva T.D. 
Institution of Russian Academy of Sciences Saint Petersburg Scientific Research Center 

for Ecological Safety RAS, Saint-Petersburg, Russia 
197110, St. Petersburg, st. Korpusnaya, 18, ilkuzikova@ya.ru 

 
Keywords: fungi-contaminants , fungicides, pathogenicity, phospholipase, protease. 
Due to a biomonitoring of depositories and funds of the RAS Library 250 strains of 

filamentous fungi were isolated, most of them are represented by species of Aspergillus, 
Penicillium, Cladosporium, Alternaria, Scopulariopsis and Paecylomyces. Most species of 
micromycetes belonging to the aeromikot of depositories and living on the library documents 
exhibit an allergenic properties (67%), as well as they are opportunistic (80%) and capable of 
toxin production (92%). It was revealed that 80% of isolates were able to synthesize 
pathogenicity factors of fungi such as phospholipase and exogenous protease. All isolates have 
the ability to grow at the temperature 37°C. In the practice fungicides used for library collection 
protection from a biodamage (metatin, metacid, catamine AB) cause to increase phospholipase 
and gelatinase activities of selected micromycetes-contaminants. In an anthropogenic community 
the consequence of such exposure may be the increase in the number of fungi with high 
virulence. 

 
 
LGABHBFVG MB=FB<V BTGLAD >ABKBCDUG<ABCB <B<HB`LD` 

OH9B<[GFV <OFOHBMO 
O+2(5+ !.0., ?-,A5)*+A ".=., V3H()-.+ O.N. 

VY'; 6/?; «!+8+H-.)*(9 >-)74+8)H.355D9 75(.38)(H3H (@35( 0.Y.S385D]3.)*->-», 
>. !+8+H-., <-))(A 

410026, >. !+8+H-., 7,. 0-.-7I35)*+A, 4.15/33, kafmeteo@sgu.ru 
 
#,BC3.D3 ),-.+: +H@-)G38+, I+>8AI535(3, @3H3-8-,->(C3)*(3 G+*H-8D, .3H38, (5.38)((, 

)+@--C(X35(3. 
B+().(5?4 7$434(%?4 42?"(34.)+-4 2%*$82("(48 .)2#,@% . *)$)#" 8.&80-+8 

:)&"/%(48 :)&43"+-.% .5/$)+). 4 ?"-")$)&)*43"+:4" ,+&).48. =$4 )#(4@ 4 -"@ 1" 
7%$%?"-$%@ .5/$)+). 2%*$82("(()+-' .)2#,@% +4&'()  :)&"/&"-+8 . 2%.4+4?)+-4 )- 
?"-")$)&)*43"+:4@ !%:-)$).. 

M $%/)-" 7$4.)#8-+8 $"2,&'-%-5 4++&"#).%(48 +.82"I ,$).(8 2%*$82("(48 .)2#,@% 
(7%$%?"-$ !)().)*) 2%*$82("(48 p) + +4()7-43"+:4?4 7$);"++%?4, )-#"&'(5?4 
?"-")$)&)*43"+:4?4 @%$%:-"$4+-4:%?4 4 -47%?4 7)*)#5, :)-)$5" 7$"#+-%.&80- +)/)I 
:)?7&":+ ?"-")."&434(. 

M <%$%-)." . 77% +&,3%". 7$4 .5+):)? ,$).(" 2%*$82("(48 (%/&0#%&+8 
%(-4;4:&)(43"+:4I @%$%:-"$ /%$43"+:)*) 7)&8, 7$43"? . 36,3% S-) /5& ;"(-$ 
%(-4;4:&)(%, . 33% – 2%7%#(%8 7"$4!"$48 %(-4;4:&)(%. 

L42:4I ,$)."(' 2%*$82("(48 . 68% +.82%( + ;4:&)(43"+:4? 7)&"?. M /)&'64(+-." 
+&,3%". S-) /5&% &)1/4(% (32%), ;"(-$ ;4:&)(% (17%) 4 -"7&5I +":-)$ (14%). 
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M&48(4" 2%#"$14.%0R4@ +&)". (% !)$?4$).%(4" 7).56"(()*) 2%*$82("(48 
.)2#,@% )/R"42."+-(). M <%$%-)." .5+):4I ,$)."(' !)().)*) 2%*$82("(48 . 70% 
(%/&0#%&+8 7$4 (%&4344 =Q< (7$42"?(5@ 2%#"$14.%0R4@ +&)".), % 7)(41"((5I ,$)."(' 
7$4 S-)? +)+-)8(44 . 2 $%2% $"1". 

M&48(4" -,?%(% (% +)#"$1%(4" 7$4?"+"I . .)2#,@" +&)1() 4 $%2())/$%2(). M 55% 
7$4 .5+):)? 2%*$82("(44 (%/&0#%&4+' #5?:% 4&4 -,?%(, (), . -) 1" .$"?8, 7$4 S-4@ 
8.&"(48@ . 31% 4?"& ?"+-) 4 (42:4I ,$)."(' 2%*$82("(48. 

M&48(4" ."-$% (% 2%*$82("(4" .)2#,@% <%$%-).% 7$)8.&8"-+8  3"-:). =$4 
S:+-$"?%&'() .5+):4@ 2(%3"(48@ F +&%/5" ."-$5 (%/&0#%0-+8 (%?()*) 3%R", 3"? 
+4&'(5", @)-8 . :%1#)? +"2)(" 4?"0-+8 +.)4 )+)/"(()+-4. 

E)+-%-)3() 3"-:%8 +.82' .58.&"(% + -47%?4 7)*)#5. Q4?)I (%4/)&'64" 2(%3"(48 
7%$%?"-$% F (0,18) )-?"3"() 7$4 @)&)#()? -47", (%4?"('64I (0,11) – 7$4 )-()+4-"&'() 
-"7&)I. M -"7&5I 7"$4)# 2(%3"(4" 7%$%?"-$% F ,."&434.%"-+8 )- 0,13 #) 0,20, % . 
)-#"&'(5" *)#5 #) 0,29 7$4 7"$"@)#" )- 7$)@&%#()I 7)*)#5 : 1%$:)I. 

=$)."#"() -%:1" 4++&"#).%(4" +7)+)/()+-4 %-?)+!"$5 <%$%-).% : +%?))34R"(40. 
B;"(:% ?"-")$)&)*43"+:)*) 7)-"(;4%&% +%?))34R"(48 4?""- 7$%:-43"+:)" 2(%3"(4" 7$4 
)7$"#"&"(44 )7-4?%&'()*) $%+7$"#"&"(48 -"@()*"((5@  (%*$,2): 7) *)$)#,. 

F%+3"- :)S!!4;4"(-% +%?))34R"(48 (A) )7$"#"&8&+8 7) )-()6"(40 
7).-)$8"?)+-4 ,+&).4I, /&%*)7$48-(5@ #&8 ,#%&"(48 7$4?"+"I (+:)$)+-' ."-$% c 6 ?/+, 
)+%#:4 c 0,5 ??/+,-) : 7).-)$8"?)+-4 ,+&).4I, +7)+)/+-.,0R4@ (%:)7&"(40 
2%*$82(4-"&"I (+:)$)+-' ."-$% 0-1 ?/+, 7).-)$8"?)+-' =Q<). =$"#&)1"(5 :$4-"$44 );"(:4 
+%?))34R"(48 )- >1,25 #) d 0,25. 

=$)."#"() $%I)(4$).%(4" <%$%-).% 7) ?"-")$)&)*43"+:)?, 7)-"(;4%&, 
+%?))34R"(48 7) +"2)(%?. A)S!!4;4"(- +%?))34R"(48 %-?)+!"$5 7)2.)&8"- );"(4-' 
.:&%# ?"-")$)&)*43"+:4@ 8.&"(4I 4 4@ @%$%:-"$4+-4: . !)$?4$).%(4" ,$).(8 
2%*$82("(48 . $%2(5@ $%I)(%@ *)$)#%. 

Q4?)I . 2)(" S:)&)*43"+:)*) /"#+-.48 (%@)#4-+8 -"$$4-)$48 Z1()*) 
7$)?56&"(()*) /&):% <%$%-).%, &"-)? (%4/)&"" (%7$81"((%8 +4-,%;48 !)$?4$,"-+8 . 
7$"#"&%@ <"."$()*). M ;"(-$%&'(5@ $%I)(%@ *)$)#% . -"3"(4" .+"*) *)#% . +.824 + 
,."&43"((5? :)&43"+-.)? .5/$)+). )- %.-)-$%(+7)$-% (%/&0#%0-+8 ("/&%*)7$48-(5" 
(A d 0,25) ,+&).48. 

 
SOME QUESTIONS RELATED TO THE ASSESSMENT OF ECOLOGICAL 

CONDITION OF THE ATMOSPHERE IN SARATOV 
 Lapina S.N., Polyanskaya E.A., Fetisova L.M. 
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410026, Saratov , Novousenskaya Str, 15/33, kafmeteo@sgu.ru 

 
Keywords: atmosphere, pollution, meteorological factors, wind, inversions, self-purification. 
Fluctuations of emission volumes and weather conditions are the main causes of air 

pollution variability in the city. At the same parameters of emissions impurity of air strongly 
fluctuates depending on meteorological factors. 

This paper includes results of research of relations between air pollution level (according 
to parameter of ambient pollution P) with the synoptic processes, certain meteorological 
characteristics and types of weather represented by a set of meteoparameters. 
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In Saratov anticyclonic type of baric field at a high level of pollution was observed in 77 
% of cases, including in 36,3 % the anticyclone center, in 33 % - the western periphery of an 
anticyclone. 

Low level of pollution in 68 % is connected with a cyclonic field. In most cases it was the 
hollow (32 %), the cyclone center (17 %) and warm sector (14 %). 

Influence of inhibiting layers on formation of the higher air pollution is well-known. In 
Saratov the high level of ambient pollution was observed in 70 % in the presence of GIL (ground 
inhibiting layers), and the lowered level at this condition is registered 2 times less frequent. 

Influence of fog on the presence of admixtures in air is complex and variable. Haze or fog 
was observed at the high pollution level in 55 % of cases, however, at the same time, the low 
level of pollution also was registered at these phenomena in 31 % of cases. 

Influence of wind on air pollution of Saratov is clearly exhibited. At extremely high P 
values light breezes are observed much more often, than strong winds though in each season 
there are peculiarities. 

Accurate enough relationship with types of weather is revealed. In the winter the greatest 
values of parameter F (0,18) are registered at the cold type, the least (0,11) – at the relatively 
warm one. During the warm period value of parameter F increases from 0,13 to 0,20, and in 
certain years to 0,29 while the weather type is changing from cool to hot. 

Research of a capability of Saratov atmosphere to self-purification has been also 
conducted. The estimation of meteorological potential of self-purification has practical 
significance while defining the optimal distribution of technogenic pressure throughout a city. 

Calculation of the self-purification index (K) was defined as the ratio of the frequency of 
the conditions which are good for removal of admixtures (wind speed c 6 km/s, precipitations c 
0,5 mm/daily) to the frequency of the conditions contributing accumulation of pollutants (wind 
speed 0-1 km/s, frequency of GIL). Assessment criteria of self-purification are proposed in a 
range between 1,25 and 0,25. 

Saratov area has been divided into districts according to the meteorological potential of 
self-purification in different seasons. The index of self-purification of the atmosphere enables to 
estimate the contribution of the meteorological phenomena and their parameters to the formation 
of the pollution level in different city disctricts. 

In the winter the area of the Southern Industrial Block of Saratov is located in a zone of 
ecological disaster, in the summer the most intense situation is formed within the Northern one. 
In the central disctricts of the city due to the higher volume of emissions from auto transport 
adverse conditions are observed within all year (K d 0,25). 
 
 

BTGLAO MKD`LD` <B<HB`LD` BAFJaOZXGW <FGEV LO 
9DLGFOKYLVW <HOHJ< KZEGW 
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\B@35)*(9 >-)74+8)H.355D9 75(.38)(H3H, >. \B@35P, <-))(A 
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M+" )/$%2;5 /5&4 7$)%(%&424$).%(5 (% +)#"$1%(4" )+().(5@ ?"-%&&).. 
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/4)&)*43"+:4I ,$)."(' +)#"$1%(48 S-4@ S&"?"(-). . .)&)+%@ 3"&).":%, % +)#"$1%(48 
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+)+-%. .)&)+, 8.&8"-+8 $%I)( 7$)14.%(48 3"&).":%, 3-) )7$"#"&8"-+8 %(-$)7)*"(()I 
(%*$,2:)I, 7$"1#" .+"*), (% %-?)+!"$(5I .)2#,@. A&%+-"$(5I %(%&42 S&"?"(-()*) +)+-%.% 
.)&)+  7):%2%& (%&434" -"+()I +.824 ?"1#, Cu, Pb 4 Cd 4 ?"1#, Zn, Mg 4 Fe. =$4 );"(:" 
.&48(48 %S$)*"(()*) 7,-4 7)+-,7&"(48 S&"?"(-). . )$*%(42? 3"&).":% 7,-"? S&"?"(-()*) 
%(%&42% +("1()*) 7):$).% )/(%$,1"() +))-."-+-.4" ?"1#, .5+):4? +)#"$1%(4"?  ;4(:%, 
1"&"2%, +.4(;%, :%&';48, ?%*(48 . .)&)+%@ 4 75&".)I :)?7)("(-" +("*%. E&8 :%#?48 4 
?"#4 7$8?)I :)$$"&8;44 (" ,+-%().&"(). 

<+E-H+ .D2-,535+ 28( G(5+5)-.-9 2-4438K*3 N(5-E85+7*(, Y# 14.740.11.0641; 
Y# 14.740.11.0299. 
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Keywords: atmosphere monitoring, snow blanket, hair chemical composition. 
Human activity  is closely related to the chemical composition of  the environment  and 

the content of various macro-and microelements that are involved in the formation of a number 
of the important adaptive mechanisms of the human body, including the functioning of vital 
systems. Anthropogenic impact on animated nature dramatically changes our environment. One 
consequence of this is the heavy metal redistribution in alive objects and accumulation in 
them. The purpose of the research workis possibility assessment ofusing hair human as an object 
of environmental monitoring to afford the character and extent of exposure to heavy metals in 
the environment on the mineral status of people ina megapolis. Hair samples of people living in 
the different area of the city and snow samples were collected. Some heavy metals were defined 
in all samples. 
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Centile analysis of the obtained results detected that Ca, Mg, Fe, Pb contents exceed 
maximum allowed biological level content of these metals in human hair, anyway Cd and Cu 
contents comply with the norms. Based upon statistical instability coefficient we could separate 
two groups of metals: 1) high degree of stability – Ca, Mg, Zn, Pb; 2) low degree of stability – 
Fe, Cu, Cd. By united cluster analysis it have been established that the determinative factor 
impacting on hair element composition is the district in which a human lives. Cluster analysis of 
elemental hair composition showed the existence of close relationship between Cu, Pb, Cd and 
between Zn, Mg, Fe.On assessing the impact of income aerogenic way of elements into the 
human body by the elemental analysis of snow cover the correlation between high content of Zn, 
Fe, Pb,Ca, Mg in the hair and the dust component of the snow is observed. The direct correlation 
between Cd and Cu has not been established. 

The research work have been carried out with financial support from Ministry of 
Education and Science of the Russian Federation Governmentcontract 14.740.11.0641; 
Governmentcontract 14.740.11.0299. 
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7$8?)&4("I()I &4/) &)*%$4!?43"+:)I !,(:;4"I.  
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STATISTICAL ANALYSIS OF AIR QUALITY DEPENDING ON THE 
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142191, Moscow region., Troitsk, Academicheskaya str.,  3/56, alias157@yandex.ru 
 

Keywords: impurity, meteorological parameters, statistical methods, analysis. 
Air monitoring conducted on the territory of settlement Yamburg with the help of 

automatic environmental control post. This post measures the concentration of harmful 
impurities and meteorological parameters. 

On the basis of meteorological potential of the atmosphere and the available data have 
been allocated to the representative periods of time within 2 years (2006 and 2008), which were 
analyzed with the help of statistical methods. 

The correlation analysis revealed atmospheric situations limiting factors that restrict the 
natural capacity of the atmosphere in the s. Yamburg to self-cleanse. Mainly, it is stagnation of 
air in the winter period, when cold air is pressed to the ground and there are no conditions of 
vertical temperature inversions. Regression analysis confirms this conclusion and indicates that 
between weather conditions and the concentrations of impurities there is a relationship that can 
be expressed as linear or logarithmic function. 

Canonical and factor analysis were used to quantify the role of the temperature factor, 
humidity and wind patterns of variability factors in the formation of impurity concentrations in 
different weather situations. 

The results obtained allow a canonical analysis to objectively interpret the effect on the 
concentration of nitrogen oxides, carbon, and methane, representative of different weather 
situations in during year. Concentrations of carbon monoxide and methane react well to changes 
in aggregate consideration of meteorological parameters. 

Factor models is well reveal the combinational effect of meteorological parameters on the 
chemical classes of compounds, which supports the hypothesis that the concentration of 
impurities in the air at any selected time interval is a function of the initial combination of 
meteorological parameters. 

The current system of environmental control adequately reflects the quality and 
meteorological conditions in the area of observation. 
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,7&)-("((5@ (%+57(5@ 7"+3%()-R"/(4+-5@ *$,(-%@, 7"$"?"6%((5@ + ?,+)$)?, 
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The problem of plant sustainability in urban environment of different nature and climatic 

conditions, as well as different cities on our planet is studies insufficiently. Different plant life 
forms react differently. Urbanization impacts plant morphological structure parameters, life, 
general trend of species individual development, and even ecological strategy. Species of urban 
flora show high plasticity that serves as a survival mechanism in the unstable urban environment. 
In spite of the wide variety of species in size this mechanism provides high production of seeds. 
Urban stresses change absolute figures of morphological parameters, their variability amplitude 
and the system of correlation between species structural components. 

Urban flora, vegetation cover classification and plant conservation within city boundaries 
[5] have been mostly studied up to now. Less attention has been given to issues of plant 
community formation in urban environment, plant adaptation on species and population levels, 
population sustainability. The goal of the article is to study plant sustainability for urban 
ecosystem biodiversity conservation and support of a high vitality of city vegetation. 

The purpose of the present work is carrying out complex comparative populative the 
analysis invasive ruderal plants – H. jubatum which actively occupies city territories.  

Plant species and their biotypes, readapted to urban environment are the first to form city 
vegetation. Most important features of such plants are the following: production of seeds in big 
amounts and their distant distribution, vegetal reproduction, wide ecological amplitude, 
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sustainability to stress types, specific to urban environment. Plant mutation capacity, including 
the capacity of changing the population structure, has useful preadaptation qualities and is 
essential for plant survival in stress situations. Thus, the behavior of some northern American 
plants revealed in Russian urban vegetation, for example, Hordeum jubatum L. is of great 
interest. H. jubatum – it is widely presented in ruderal and the broken plant communities of 
cities. The plant is brought on territory of the Far East of Russia from the North America. 
Hordeum jubatum – it is widely presented in ruderal and the broken plant communities of cities. 
The plant is brought on territory of the Far East of Russia from the North America. H. jubatum 
for the first time it is described in structure ruderal florae in vicinities of Vladivostok, Ussuriisk 
in 1913, of Khabarovsk has got in the early fifties last century.  Now the kind actively extends in 
Siberia, in the Far East, and also in the European part of the country. 

For H. jubatum the gradient of urban ecotopes was as follows: 1) free lands (soils are 
composed of an organo-mineral substrate and very firm; a general projective cover degree is 40 
%; prevailing species are Xanthium sibiricum Patrin, Artemisia vulgaris L., Plantago major L., 
H. jubatum and others; due to regenerating successions ruderal communities are substituted with 
Artemisia); 2) construction areas (plant groupings with a general projective cover degree 10-15 
% are formed on the brought-in very firm sand and rock debris mixed with construction wastes 
and include  H. jubatum, Polygonum aviculare L., etc.); 3) street and highway areas (brought-in 
soils are black and weakly-developed soddy; a general projective cover degree is 60 %; 
prevailing species are Setaria viridis (L.) Beauv., Taracsacum officinale Web., P. major, 
Melilotus albus (L.) Desr., P. aviculare, H. Jubatum); 4) many-storied building areas ( plant 
communities with Poa annua L., Festuca pratensis L., Bromopsis inermis (Leyss.) Holub, 
Achillea asiatica Serg., P. aviculare, T. officinale, T. mongolicum Hand.-Mazz., H. jubatum are 
developed on the brought-in cultivated soddy and degraded soils (very firm); a general projective 
cover degree is  about 70 %.  

Vitality individuals is one of indicators of a condition of populations and reflects 
different conditions of realisation grow and productive processes. Variability (<v, %) of 
parameters Hordeum jubatum was from 12.6 (reproductive effort, %) to 62.9 (absolute growth 
rate, g/day) on  gradient of urbanized ecotopes. An index of quality of populations H. jubatum 
characterised quality of an inhabitancy of plants and lay in amplitude from 0.143 to 0.360, 
changing on a gradient of environment in 2.5 times. The vitality type urban populations changed 
from prospering to the depressive. Populations of H. jubatum prospering vitality type were 
generated on poor city soils in absence of a competition to other plants in the conditions of 
technogenic ecotopes. The population structure of kinds of plants urban florae is the important 
indicator of their condition and stability. 
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Water bodies located within the boundaries of large cities are usually multi-use facilities 
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and influenced a significant anthropogenic load. One of the highest priorities is the 
geoenvironmental assessment of the state and the reduction of technogenic load on lake systems 
under the influence of urbanization and human activities. 

In this paper, geoenvironmental issues of urban reservoirs in the instance of two water 
bodies – Middle Kaban Lake and Kazanka Oxbow Lake (Kazanka River’s meander cutoff) in 
Kazan city are considered: chemical pollution challenges of water bodies, the disruption of their 
environmental and hydrotechnical functions, recreation potential reduction, etc. It is considered 
that the main pollution sources of urban water bodies are large plant facilities. However, 
systematic geoenvironmental studies conducted in 2000-2011 revealed a significant contribution 
of other urban environment factor compilations. 

Thus, external factors (surface runoff, stormwater runoff, state of the coastline) are the 
main contribution (99%) of deep-water Middle Kaban Lake contamination; industrial 
wastewaters produce less than 1% of the pollutants. 

At currently crisis situation of Kazanka Oxbow Lake is persists even after the termination 
of industrial wastewater discharge, although over 50 years the lake collected untreated industrial 
and domestic wastewater and stormwater from a large catchment area, diffuse runoff from 
agricultural land and snow dumps of the city. 

Both internal factors (the toxicity of sediment, classified as "dangerous" and containing 
more than one thousand tons of concentrated pollutants), and external factors (surface runoff, 
stormwater runoff, state of the coastline) contribute to a consistently high level of water 
pollution. 
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Anthropogenic impact on the environment is so large that the environment is no longer 

able to provide humanity with full biological resources. Principles of the sustainable 
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development (SD) were discussed in 1972 by United Nations Conference in Stockholm. Later it 
was developed in Agenda XXI century, in 1992.The concept of SD transition of the Russian 
Federation was presented by the Russian Government and approved by Presidential Decree ^ 
440 of April 1, 1996, which defines the main orientations of SD transition: the development of a 
national transition strategy, to develop indicators of SD, the definition of mechanisms for 
implementing the concept of SD. 

Indicators are a tool to support planning and decision-making in the field of SD. One of 
such indicators is the Ecological Footprint (EF). Assessment is made through the area 
bioproductive land, measured in global hectares (gha). Narrowly, it is the space of biologically 
productive area, that is necessary for the production of resources by human and assimilation of 
wastes. At the global level, the value of global and national EF is calculated by Global Network 
Footprint. 

Assessment of existing natural resources on earth is the biological potential (BP), which 
is calculated together with EF. In 2007 according to the latest data published by the magnitude of 
ecological overspending was 50%. On the basis of two indicators: the EF and BP make 
conclusions about how the region consumes natural resources, when BP exceeds the EF, it 
characterizes the region as "environmental donor." 

EF of Russia is 4.4 gha per capita, and BP – 5.7 gha/capita, it can be described as 
"environmental donor". But these situation must be treated very cautiously. Firstly, it is based on 
data from 2007 (the latest data available now), the situation may change rapidly and radically. 
Secondly, the data for Russia is averaged, because the population density differs between 
regions. 

According to our calculations for the four regions – Moscow, Tver, Novgorod and 
Leningrad, using statistical data for 2000-2002. The "environmental donors" in 2000 are the Tver 
Region (EF – 5.0 gha/capita, BP – 5.4 gha/capita), and Novgorod region (EF – 4.4 gha/capita, 
BP – 7.5 gha/capita). In 2001 and 2002 only the Novgorod Region (EF – 4.8 and 6.6 gha/capita 
and BP – 7.6 and 7.7 gha/capita respectively). Moscow and Leningrad region in the study period 
refers to the "ecological debtors", because EF exceeds the value of BP. Moscow region has the 
largest EF In 2000 – 6.3 gha/capita in 2001 – 6.9 gha/capita. And in 2002 – 7.6 gha/capita, while 
BP during this period is only 0.7 gha/capita, this suggests that the resources of the area was 
nearly empty, and it "feeds" from other regions. EF of the Leningrad region – 6.0 gha/capita, 6.6 
gha/capita and 5.7 gha/capita with BP equal to 4.9 gha/capita during the review period, this 
means that resources have been exhausted not much, but it is not enough for own security, it 
means – there is a requirement in the "donor regions". 

Using of EF it can help selected to control the management policies towards sustainable 
development. Because sustainable development is only possible if you have not exceeded the 
limit of the possibility of natural areas for the production of goods and disposal of waste. The 
important thing is to reduce resource consumption through the introduction of resource-and 
energy-saving technologies in the production, recycling and reuse of waste. 
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&%(#6%!-5, :)-)$5" 8.&80-+8 +)+-%.&80R4?4 )/R"I %(-$)7)*"(()I (%*$,2:4 ((% $8#, + 
+"&'+:)@)28I+-."(()I 4 -$%(+7)$-()I). O(%&42 +"&4-"/()I (%*$,2:4 )+,R"+-.&N( (% 
)+()." $%+3N-). 7&)-()+-4 (%+"&"(48 . 7$"#"&%@ &%(#6%!-). (7):%2%-"&' :)&"/&"-+8 . 
7$"#"&%@ 25-1000 3"&./?2). =$4 S-)?, :$,7(5" *)$)#% (+ (%+"&"(4"? /)&"" 200 -5+. 
14-"&"I) 8.&80-+8 )-#"&'(5?4 -"$$4-)$4%&'(5?4 "#4(4;%?4 %(-$)7)*"(()*) *"("24+%, 
-%: :%: . 4@ 7$"#"&%@ 7$4$)#(5" &%(#6%!-5 +4&'() 42?"("(5 (+ 7).$"1#"(4"? 
4(.%$4%(-% 4 !%:-43"+:)I (".)2?)1()+-'0 .)2.$%-% : 7"$.43()?, +)+-)8(40). H) "+-' . 
$%?:%@ K>D *)$)#% 8.&80-+8 8#$%?4 ("*%-4.()*) .)2#"I+-.48 (% &%(#6%!-, 7$434()I 
-$%(+!)$?%;44 "*) +-$,:-,$5, .(,-$"((4@ 4 .("6(4@ !,(:;4)(%&'(5@ +.82"I. <@)1"" 
7) ."&434(" 4 +7";4!4:" .)2#"I+-.4" ):%25.%0- 7$)?56&"((5" 2)(5, () )-#"&'()" 
.(4?%(4" 7$4 );"(:" 7$)?56&"(()I (%*$,2:4 ,#"&8"-+8 !424:)-@4?43"+:)?, 
.)2#"I+-.40 (% &%(#6%!-5 (2%*$82("(4" +$"#5 $%2(5@ .4#).).  

F"2,&'-%-%?4 %(%&42% .)2#"I+-.48 *)$)#). 4 7$)?56&"((5@ 2)( (% &%(#6%!-5 
+-%&4 *")4(!)$?%;4)((5" 7$)+-$%(+-."((5" ?)#"&4, (% )+()." :)-)$5@ +)2#%(5 
&%(#6%!-()-S:)&)*43"+:4" :%$-5 $"*4)(%&'()*) ,$).(8 7) )-#"&'(5? .4#%? (%*$,2:4 
(7$)?56&"(()I 4 +"&4-"/()I). L% 4@ )+().", + 7$4.&"3"(4"? #)7)&(4-"&'(5@ 
$"2,&'-%-). 7) #$,*4? +)+-%.&80R4? %(-$)7)*"(()I (%*$,2:4 (% &%(#6%!-5, /,#"- 
+)2#%(% :)?7&":+(%8 &%(#6%!-()-S:)&)*43"+:%8 :%$-% ]%$':).+:)I )/&%+-4. 

 
ANALYSIS OF THE IMPACT OF CITIES AND INDUSTRIAL ZONES ON 

THE ECOLOGICAL CONDITION OF LANDSCAPES 
Sinna O.I., Molodan I.E. 

V.N. Karazin Kharkiv National University, Kharkiv, Ukraine 
64200, Balakleya, 1st May av., 7-15, Sennaja@ukr.net 

 
Keywords: landscape-ecological investigation, ecological condition of landscapes, environmental 

sustainability, geographic information systems.  
At the present stage of scientific development is increasingly recognized the need to 

analyze the landscape precondition for the development of environmental problems. Landscape-
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ecological investigations (LEI) have focused on the research of spatio-temporal complex of 
environmental problems, which have arisen or may occur within a certain group of landscapes 
and (or) morphological parts of the landscape, as well as developing recommendations for 
optimizing the ecological condition of landscapes and natural resources within their boundaries. 
In this context, the key task is to analyse the anthropogenic impact on the landscapes taking into 
account their natural sustainability. 

During the LEI of Kharkiv region  the impact of cities and industrial zones is considered 
in the context of the assessment of industrial and residential loads on landscapes, which are 
components of the total anthropogenic load (along with agriculture and transport). Analysis of 
the residential load was carried out on the basis of calculation of population density in the range 
of landscapes (index ranges from 25 to 1000 persons per square meter). At the same time, large 
cities (with population over 200 thousand inhabitants) are a separate territorial units of 
anthropogenic genesis, because of within them their natural landscapes are strongly changed 
(with damage of the invariant and actual impossibility of returning to the primary state). It means 
that, within the LEI, the cities are the sources of the negative impact on the landscape, the reason 
of the transformation of its structure, internal and external functional links. Industrial zones have 
similar magnitude and specificity influence, but special attention under the assessment of 
industrial load is paid to physical and chemical impact on the landscape (various kinds of 
environmental pollution). 

Spatial GIS models were the result of analyzing the impact of urban and industrial areas 
on the landscape. Regional landscape-ecological maps for certain types of loads (industrial and 
residential) were created on this basis. These maps with additional results of investigation for 
other components of anthropogenic impact on the landscapes will help to create a comprehensive 
landscape-ecological map of Kharkiv region. 
 
 
CGB>ABKBCDUG<ADG D<<KGEBMOLD` CBFBE<AD] LOFJPGLLV] 

HGFFDHBFDW 
!35BX35*-.+ %.N., 0-.(*-.+ ;.;. 

N-)*-.)*(9 >-)74+8)H.355D9 )H8-(H3,P5D9 75(.38)(H3H, >. N-)*.+, <-))(A 
129337, >. N-)*.+, &8-),+.)*-3 ]-))3, 4. 26, irina-sen811@yandex.ru 

 
#,BC3.D3 ),-.+: @(*8-*,(@+H, +J8+F(A, *+C3)H.- -*87K+BX39 )834D. 
T"&' 4++&"#).%(4I: )7$"#"&"(4" *")S:)&)*43"+:4@ 7%$%?"-$). #&8 /"2)7%+()*) 

4+7)&'2).%(48 *)$)#+:4@ (%$,6"((5@ -"$$4-)$4I. B/\":-5 4++&"#).%(44: (%$,6"((5" 
-"$$4-)$44 *. <?)&"(+:%, _$8(+:%, L41("*) L).*)$)#%, <%?%$5, M)&*)*$%#%. 

=)&,3"((5" $"2,&'-%-5: 
C")&)*43"+:)" +-$)"(4" 4 @%$%:-"$ +:&)(). +7)+)/+-.,0- $%2.4-40 )7%+(5@ 

*")&)*43"+:4@ 8.&"(4I. 
M *)$)#+:4@ ).$%*%@ +&)14&+8 )+)/5I -"7&).&%1()+-(5I $"14? %-?)+!"$()*) 

.)2#,@%:  
 
 TW 877,099,103 != ; (1) 

 48,853262,10012,00006,0 23 +!+= LLLW ; (2) 
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 222,21098,0 +=W , (3) 
*#" H--"?7"$%-,$% (0<);  
      W-)-()+4-"&'(%8 .&%1()+-' (%);  
      L-$%++-)8(4" #) .)#)-):% (?). 

F"&'"! +7)+)/+-.,"- &):%&'()?, (%:)7&"(40 -81"&5@ ?"-%&&). . 7)3.", 
+(41%0R"?, /4)&)*43"+:,0 %:-4.()+-'. 

B/R%8 @4?43"+:%8 -):+43()+-' (B]H) +("*% ,."&434.%"-+8 : :)(;, 
+("*)(%:)7&"(48 (+ 12,3 #) 64,7%). O(%&)*43() 42?"(8"-+8 <l- #) 350 ?*/& 4 $L (6-9,5), 
NH4

+ (" +.82%() + B]H. H):+43()+-' .)#5 (41", 3"? #&8 +("*% #) 15 $%2. 
B.$%1(5I $"&'"! )/&%#%"- S:$%(4$,0R4?4 +.)I+-.%?4. E&8 &4("I()*) 4+-)3(4:% 

6,?%, $%+7)&)1"(()*) (% .5+)-" 30? 7)7"$N: ).$%*% (?)+-, #%?/%) ,=0,0048@2-
0,6508@+78,353; , – S:.4.%&"(-(5I ,$)."(' 6,?% (#_O), @ – $%++-)8(4" )- 4+-)3(4:% (?). 

<)#"$1%(4" . %-?)+!"$()? .)2#,@" ?"-4&?"$:%7-%(% 4 +"$).)#)$)#% 2%.4+4- )- 
+"2)(% 4 @%$%:-"$% 7$4$)#)7)&'2).%(48, ):+4#% ,*&"$)#% – )- +"2)(()+-4 4 ,#%&"(48 )- 
%.-)?%*4+-$%&4. 

F%2$%/)-%( :)S!!4;4"(- )/\"?()+-4 .4#% 7$)+-$%(+-.% #&8 S+-"-43"+:)I );"(:4. 
M5.)#5: *")S:)&)*43"+:4" %+7":-5 !)$?4$).%(48 ,$/)&%(#6%!-). (% +&)1()? 

$"&'"!" )/"+7"34.%0- #4(%?43"+:)" $%.()."+4" 7$4 $%2&43()? 4+7)&'2).%(44. 
 

GEOECOLOGICAL STUDIES OF URBAN AREAS OF DISTERBED 
Senyuschenkova I.M., Novikova O.O. 

 Moscow State University of Civil Engineering, Russia  
129337, Moscow, Yaroslavl w., 26, irina-sen811@yandex.ru 

 
Keywords: microclimate, aeration, environmental quality. 
Purpose of research: the definition of geo-environmental parameters for the safe use of 

urban ravines. 
Objects of study: ravines of Smolensk, Bryansk, Nizhny Novgorod, Samara, Volgograd. 
The results are: 
The geological structure and the nature of the slopes contribute to the development of 

geological hazards. 
In urban ravines a special mode of heat and humidity of air is formed:  
 
 TW 877.099.103 != ; (1) 
 48.853262.10012.00006.0 23 +!+= LLLW ; (2) 
 222.21098.0 +=W , (3) 
where T is the temperature (0C);  
           W-relative humidity (%);  
            L-distance from a watercourse (m). 
Relief promotes the local accumulation of heavy metals in the soil, reducing the 

biological activity. 
General chemical toxicity (GCT) of snow by the end of snow accumulation increases 

(from 12.3 to 64.7%). Similarly, changing Cl- to 350 mg / l and pH (6-9.5), NH4 + is not 
associated with GCT. Toxicity of water is lower than for the snow up to 15 times. 
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Ravine topography has noise shielding properties. For a linear source of the noise, 
situated at an altitude of 30 m across ravine (bridges, dams), y = 0.0048 x2 – 0.6508x+ 78.353; y 
- equivalent noise level (dBA), x - distance from source (m). 

The atmospheric concentration of methyl mercaptan and hydrogen sulfide is depends on 
the season and the way of land use, and carbon monoxide - on the season and distance from the 
highway. 

Coefficient of volum type of space for aesthetic appreciation is designed. 
Conclusions: The geoecological aspects of the landscape of urbanity formation on 

difficult terrain provide a dynamic equilibrium with different use. 
 
 

>ABKBCDUG<ADG O<=GAHV MB<=FD`HD` JF_OLDQDFBMOLLBW 
HGFFDHBFDD 
!38>33. =.?. 

V3438+,P5-3 >-)74+8)H.355-3 EB4K3H5-3 7C83K435(3 5+7*( %5)H(H7H 28-@D],355-9 
J*-,->(( 68+,P)*->- -H43,35(A <-))(9)*-9 +*+43@(( 5+7*, 

>. "*+H38(5E78>, <-))(A 
620219, >. "*+H38(5E78>, !-GP( #-.+,3.)*-9 7,., 20, aleksandrpsergeev@gmail.com 

 
#,BC3.D3 ),-.+: .-)28(AH(3 )834D -E(H+5(A, J*-,->(C3)*+A -E3)2-*-355-)HP, 8()*. 
<).$"?"((%8 %:-,%&'(%8 S:)&)*43"+:%8 7$)/&"?%-4:% . )+().()? +)+$"#)-)3"(% (% 

);"(:" !424:)-@4?43"+:)*) 2%*$82("(48 -"$$4-)$4I, % -%:1" $%2&43(5@ $4+:)., 
+.82%((5@ + S-4? 2%*$82("(4"?. D2,3"(4" +.824 ?"1#, )+)/"(()+-8?4 .)+7$48-48 
3"&).":)? +$"#5 +.)"*) )/4-%(48 4 "*) 2#)$).'"? 7$"#+-%.&8"-+8 (" ?"("" .%1(5?. L" 
.+"*#% )+)2(%.%"?)" )-$4;%-"&'()" )-()6"(4" : +$"#" +.)"*) )/4-%(48, ?)1"- 8.&8-'+8 
+:$5-5? !%:-)$)? $4+:% #&8 7+4@43"+:)*) 4 +)?%-43"+:)*) 2#)$).'8. 

M #):&%#" %(%&424$,0-+8 $"2,&'-%-5 4++&"#).%(48 )+)/"(()+-"I .)+7$48-48 
!$%*?"(-% ,$/%(424$).%(()I -"$$4-)$44, 4 )/+,1#%"-+8 .)7$)+ ) .)2?)1()I +.824 
?"1#, ("7$48-4"? 3"&).":)? +$"#5 +.)"*) )/4-%(48 4 $4+:%?4 #&8 "*) 2#)$).'8. 

 
ECOLOGICAL ASPECTS OF THE URBAN TERRITORY PERCEPTION 

Sergeev A.P. 
Institute of Industrial Ecology of Ural Branch of the Russian Academy of Sciences, 

Ekaterinburg, Russia 
620219, Ekaterinburg, Sofia Kovalevskaya str., 20, aleksandrpsergeev@gmail.com 

 
Keywords: environment perception; environmental concern; risk. 
Modern topical ecological problems mostly focus on the assessment of physical and 

chemical pollution areas, and also various risks associated with this contamination. Exploring the 
link between the features of human perception of their environment and their health is equally 
important. Not always perceived negative attitude towards their environment may be a hidden 
risk factor for psychical and physical health. 

The report analyzes the results of research of urban area fragment perception features, 
and discusses possible relationship between the negative perception of environment and health 
effect. 
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D<=BKYQBMOLDG =BAOQOHGKGW 9OAFBQBB_GLHB<O =FD BTGLAG 
AOUG<HMO CBFBE<ABW <FGEV  

(LO =FD9GFG C. =GHFBQOMBE<AO, AOFGKD`) 
!(4-8-.+ =.%. 

%5)H(H7H .-45DR 28-E,3@ !3.38+ #+83,P)*->- 5+7C5->- F35H8+ <-))(9)*-9 =*+43@(( 
0+7*, >. ?3H8-I+.-4)*, <-))(A 

185001, >. ?3H8-I+.-4)*, 7,. !.<+I(5+, 4. 3, bolt-nastya@yandex.ru 
 
#,BC3.D3 ),-.+: @-5(H-8(5>, 2-27,AF(-55D3 2-*+I+H3,(, +@G(2-4+ Gmelinoides fasciatus, ,(.53.D3 

.-4D. 
C)$)# ="-$)2%.)#+: (+-)&4;% F"+7,/&4:4 A%$"&48, (%+"&"(4" 271 -5+. 3"&).":) 

$%+7)&%*%"-+8 (% /"$"*, ="-$)2%.)#+:)I *,/5 B("1+:)*) )2"$%. _)&'6)" :)&43"+-.) 
&4.(".5@ +-):). + *)$)#+:)I -"$$4-)$44 7)+-,7%"- . &4-)$%&'(,0 2)(, 2%&4.%. =) 
#%((5? O.M. <%/5&4()I (2007), (%*$,2:% (% 7$4/$"1(,0 2)(, +,R"+-."((%: . &4.(".5@ 
+-):%@ +,??% 4)(). #)+-4*%"- 382 ?*/&, 7"$?%(*%(%-(%8 ):4+&8"?)+-' – 9,9 ?* B/&, _=A5 – 
2,01 ?*B2/&, ("!-"7$)#,:-5 – 0,02 ?*/&, F)/R – 160 ?:*/&, N)/R – 5,22 ?* N/&. 
="-$)2%.)#+:%8 *,/% +&,14- 4+-)3(4:)? 74-'".)I .)#5 #&8 (%+"&"(48 *)$)#% 
="-$)2%.)#+:%, 3-) )7$"#"&8"- .%1()+-' );"(:4 +)+-)8(48 &4-)$%&4 2%&4.% . $%I)(" 
$%+7)&)1"(48 7,(:-% .)#)2%/)$%. 

E&8 );"(:4 %(-$)7)*"(()*) .)2#"I+-.48 (% &4-)$%&' /5&4 7$)."#"(5 
4++&"#).%(48 -):+43()+-4 )2"$(5@ .)# . $%I)(" 7)+-,7&"(48 &4.(".5@ +-):). + 
4+7)&'2).%(4"? /):)7&%.% Gmelinoides fasciatus (Stebbing 1899). _):)7&%. G. fasciatus – 
3,1"$)#(5I .4# 42 /%I:%&'+:)*) $"*4)(%, :)-)$5I 7$4?"(8"-+8 . :%3"+-." /4)--"+-% 
(<4#)$).% 4 #$., 2012). H):+43()+-' )2"$(5@ .)# .%$'4$).%&% )- +4&'()I (2011 *.) #) 
."+'?% +4&'()I (2010 *.). 

A$)?" -)*) /5&) 42,3"() +)+-)8(4" 7)7,&8;44 S-)*) .4#% (% &4-)$%&4 
="-$)2%.)#+:)I *,/5 . $%I)(" .)#)2%/)$%. Q#"+' "*) 34+&"(()+-' #)+-4*%&% 2000 S:2./?2, % 
/4)?%++% – 3 */?2. M -) 1" .$"?8 .(" ,$/%(424$).%(()I -"$$4-)$44 ($%I)( <%I(%.)&):) 
(%/&0#%&4+' (%4/)&'6%8 34+&"(()+-' (13500 S:2./?2) 4 /4)?%++% S-)*) .4#% (38,7 */?2). 
H%:4? )/$%2)?, +)+-)8(4" 7)7,&8;44 . $%I)(" .)#)2%/)$" ,*("-"(()", 7)+:)&':, 
/):)7&%. G. fasciatus 3,.+-.4-"&"( : &4.(".5? +-):%?. 

F"2,&'-%-5 /4)-"+-4$).%(48 4 7)&".5@ 4++&"#).%(4I +.4#"-"&'+-.,0- ) :$%I(" 
("/&%*)7$48-()I S:)&)*43"+:)I +4-,%;44 (% 7)/"$"1'" ="-$)2%.)#+:)I *,/5 . $%I)(" 
.)#)2%/)$%.  
 

APPLICATION OF THE MACROZOOBENTHOS INDICATORS IN 
ASSESSING OF THE URBAN ENVIRONMENT QUALITY (TOWN 

PETROZAVODSK, REPUBLIC OF KARELIA) 
Sidorova A.I. 

Northern Water Problems Institute of Karelian Research Center of Russian Academy of Science, 
Petrozavodsk, Russia 

185001, Petrozavodsk, S.Razina st., 3, bolt-nastya@yandex.ru 
 
Keywords: monitoring, population indicators, amphipod Gmelinoides fasciatus, waste water. 
Petrozavodsk (the capital of the Republic of Karelia, which is populated 271 thousand 

people) is located on the shore of the Petrozavodsk Bay of Lake Onega. A large number of waste 
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waters enter to the littoral zone of the Bay. According to A.V. Sabylina (2007), the load on the 
littoral zone is significant: amount of ions reaching 382 mg/l; chemical oxygen demand with 
permanganate as the oxidant – 9,9 mgO/l; biochemical oxygen demand (BOD5) – 2,01 mgO2/l; 
the concentrations of oil reach 0,02 mg/l; the concentration of the total phosphorous – 160 fgP/l; 
the total nitrogen – 5,22 mgN/l. Petrozavodsk Bay is a source of drinking water for the 
Petrozavodsk population. So, it is important to assess the status of the littoral in the of water 
intake. 

Toxic studies of lake water were conducted to assess the human impact on the littoral 
zone in the receipt of waste water runoff using amphipod Gmelinoides fasciatus (Stebbing 1899) 
(Gammaridae). Amphipod G. fasciatus is an alien species from the Lake Baikal region, which is 
used as a bio-test (Sidorova et al, 2012). The toxicity of lake water varied from strong (2011) to 
very strong (2010).  

In addition, the state has been studied populations of this species in the littoral zone in the 
area of water intake. Here their density up to 2000 ind. m-2 and biomass up to 3 g m-2. At the 
same time outside the urbanized area (area Saynavolok) observed maximum density (13500 ind. 
m-2) and biomass of this species (38.7 g m-2). Thus, the depressed state of the population in the 
area of water intake, because the amphipod G. fasciatus is sensitive to the waste waters. The 
results of biotesting and field studies indicate unfavorable environmental conditions on the coast 
near Petrozavodsk bay water intake. 

 
 

BTGLAO <BMFG9GLLBCB <B<HB`LD`  QOCF`QLGLD` 
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01601, >. #(3., 7,. /,+4(@(8)*+A, 60, snizhko@univ.kiev.ua 
 
#,BC3.D3 ),-.+: I+>8AI535(3 .-I47R+, -F35*+ I+>8AI535(A, I+>8AI5ABX(3 .3X3)H.+, *+8HD 

I+>8AI535(A. 
A4". :%: )#4( 42 :$,7(5@ *)$)#). 4 7$)?56&"((5@ ;"(-$). J:$%4(5 

@%$%:-"$42,"-+8 .5+):4? ,$).("? 2%*$82("(48 %-?)+!"$5. G1"*)#() . .)2#,6(,0 +$"#, 
*)$)#% .5/$%+5.%"-+8 265 -5+. -)(( .$"#(5@ ."R"+-., . -)? 34+&" /)&"" 236 -5+. -)(( 
(89%) 7)+-,7%"- 2% +3"- 7"$"#.41(5@ 4+-)3(4:)., *&%.(5? )/$%2)?, %.-)?)/4&'()*) 
-$%(+7)$-%. Q% 7)+&"#(4" 10 &"- :)&43"+-.) %.-)?)/4&"I . A4"." ,."&434&%+' . 2,5 $%2% 4 
#)+-4*&) ):)&) 510 -5+.  

M5+):4I ,$)."(' 2%*$82("(48 .)2#,@% . A4"." )7$"#"&8"-+8 (%&434"? -%:4@ 
."R"+-.  :%: 75&', #4):+4# +"$5, $%+-.)$4?5@ +,&'!%-)., ):+4#% ,*&"$)#%, #4):+4#% 
%2)-%, ):+4#% %2)-%, +"$).)#)$)#%, !"()&%, !-)$%, .)#)$)#%, @&)$4+-)*) .)#)$)#%, 
,*&".)#)$)#)., %??4%:%, +"$(%8 :4+&)-% , !)$?%&'#"*4#.  

L% )+()." #%((5@ 2%*$82("(48 %-?)+!"$()*) .)2#,@% /5&% 7$)."#"(% );"(:% 
-":,R"*) +)+-)8(48 2%*$82("(48 .)2#,@% . *)$)#" A4"." (% 7"$4)# 1999 - 2009 *)#5.  

_5&) )/(%$,1"() !)$?4$).%(4" ().5@ -"(#"(;4I . ?()*)&"-("? @)#" 7):%2%-"&"I 
2%*$82("(48 .)2#,@% . *)$)#" A4"." . (%3%&" ]]g .":% . +.824 + $"2:4? ,."&43"(4"? 
.5/$)+). 2%*$82(80R4@ ."R"+-. )- 7"$"#.41(5@ 4+-)3(4:).. C 7)?)R'0 CD<-
-"@()&)*4I /5&) 4++&"#).%() 7$)+-$%(+-."(()" $%+7$"#"&"(4" )+().(5@ 2%*$82(80R4@ 
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."R"+-. . 7$"#"&%@ -"$$4-)$44 *)$)#% 4 +)2#%( (%/)$ :%$- -":,R"*) +)+-)8(48 
2%*$82("(48 %-?)+!"$()*) .)2#,@% . *)$)#". F%2$%/)-%(% -$"@,$).(".%8 4"$%$@43"+:%8 
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,+&).48?4 !)$?4$).%(48 $%2&43(5@ ,$).("I 2%*$82("(48 4 %(-$)7)*"(()*) .)2#"I+-.48 
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ASSESSMENT OF THE CURRENT STATE OF AIR POLLUTION IN KYIV 

(UKRAINE) 
Snizhko S., Shevchenko O. 

Kiev Shevchenko University, Kyiv, Ukraine 
01601, Kiev, Volodymyrska str., 60, snizhko@univ.kiev.ua 

 
Keywords: air pollution, pollution assessment, harmful substances, maps of pollution. 
Kyiv as one of biggest cities and industrial centers of Ukraine is characterized by the high 

level the atmosphere pollution. Almost 265 thousand tones of the harmful pollutants were 
observed, including over 236 thousand tones (89%) coming out from the motor vehicles. For the 
last 10 years the number of motor vehicles in Kyiv increased in 2,5 times and achieved about 
510 thousand. 

The high level of the air pollution in Kyiv is determined by substances, such as dust, 
sulfur dioxide, soluble sulfates, carbon oxide, nitrogen dioxide, nitric oxide, sulphur hydrogen, 
phenol, fluorine hydrogen, chlorine hydrogen, hydrocarbons, ammonia, sulfuric acid, 
formaldehyde. 

On the basis of the air pollution data was carried out assessment of the current state of air 
pollution of the city of Kyiv in the period 1999 - 2009 years.  

We have identified the new trends formation in long-term change of air pollution of the 
city of Kyiv in the early twenty-first century due to a sharp increase in emissions of pollutants 
from mobile sources. Through the use of GIS technology has been studied the spatial distribution 
of the main pollutants within the city and created a set of maps of the current state of air 
pollution in the city, developed a three-level hierarchical classification scheme and zoning of 
monitoring facilities of air pollution within the city of Kyiv, which objectively characterizes the 
territorial structure with different conditions of formation of different levels of pollution and 
anthropogenic impact on the air basin. 
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ABOUT CHEMICAL AND RADIATION POLLUTION 

OF THE AMBIENT AIR IN OBNINSK IN THE SUMMER 2010 
Surnin V.A., Volokitina L.A., Volokitin L.A., Zapevalov M.A., Kim V.M., Lobov A.I.,  

Nechaev D.R., Polyanskaya O.N., Yakhryushin V.N. 
Federal State Budgetary Institution 

“Research an Production Association “Typhoon” 
249038 Kaluga region, Obninsk, Pobedy str., 4, surnin@typhoon.obninsk.ru 

 
Keywords: air pollution, monitoring, automated station, radionuclide. 
The blocking anticyclone in July-August 2010 resulted in establishing abnormal 

conditions on the European part of the territory of Russia, in particular, the  absence of 
precipitation and the record highest air temperature. These conditions  led to multiple forest fires 
and peat fires and together with strong near-surface inversion of several hundred meters  and 
more than 10 degrees intensity resulted in the air pollution in Moscow and other  cities on the 
European part of Russia. 

Regular monitoring of the gaseous and aerosol composition of the atmosphere is being 
conducted in Obninsk based on using the automated station MP-28 developed by RPA 
“Typhoon”. 

The automated station MP-28 is designed for: 
• continuous automated  measurements of mass concentration of pollutants (nitrogen 

oxides (NO, NO2), sulfur dioxide (SO2), hydrogen sulphide (H2S), ammonia (NH3), carbon oxide 
(CO), total hydrocarbons (hCH), methane (<L4), ozone (B3); 

• detection of the presence of suspended particles with the size 2,5 fm (F9-2,5)  and up 
to 10 fm (F9-10) and measuring their mass concentrations; 

• continuous automated measurements of the ambient gamma equivalent dose rate; 
• automated sampling of the ambient air for determining gas and aerosol constituents for 

further laboratory analysis; 
• ambient air sampling by hand for determining the total dust;  
• automated measurements of atmospheric pressure, air temperature and humidity, wind 

speed and direction. 
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As a measure of air contamination level the maximum permissible concentration (MPC) 
was used.  There are two kinds of MPC: onetime MPC and mean daily MPC. In reality, onetime 
MPC  is determined based on the data obtained during 24 hours.  

The measurements show that the highest gas pollution of the air in Obninsk occurred at 
the end of July- early August.  The mean daily mass concentrations of NO and NO2 in this time 
period were 0.05 mg/m3 and 0.11 mg/m3, respectively, and these values were above the mean 
daily MPC.  The mean daily mass concentrations of SO2 did not exceed 0,005 mg/m3 and were 
an order of magnitude higher than the mean daily MPC. The mean daily mass concentration  of 
H2S in this period  was also gradually increasing. In August  the concentrations of H2S  was as 
high as 0,011 mg/m3. The cause of the increase in this pollutant concentration has not be 
understood up till now.  

One of the compounds released during burning is CO.  In early August three peaks 
occurred in the mass concentration of CO exceeding the mean daily MPC  by 3-4 fold ( 6 mg/m3 
on  2 August, 14 mg/m3on 4 August and 16 mg/m3 on 8 August). 

The increase in radionuclides concentrations is associated with the fires occurring in the 
forests and on peats affected by the Chernobyl contamination. As shown by measurements, in 
2010 the maximum mean daily concentrations of 137Cs were  4.08, 5.08 4 7.08 (1,5-1,8•10-5 
Bq/m3), which was above the background levels by 20-24 times. 

The mean daily concentrations of 137Cs in July 2010 was twice as high as in 2009 and 3 
times as high in August 2010.  The recorded mean daily and mean monthly concentrations of 
137Cs were five to six orders of magnitude lower than the levels established by the regulation 
NRB-99/2009. 
 
 

MBQEGW<HMDG <HBULV] MBE D OH9B<[GFLV] MV_FB<BM 
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664033, >. %8*7H)*, 7,. V+.-8)*->-, 1=, +/A 421, tarasova@igc.irk.ru 
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THE IMPACT OF SEWAGE AND ATMOSPHERIC EMISSION OF 
BAIKAL'SK PULP AND PAPER MILL (BPPM) ON LAKE BAIKAL 

Tarasova E.N., Mamontov A.A., Mamontova E.A. 
Vinogradov Institute of Geochemistry SB of RAS, Irkutsk, Russia 

664033, Irkutsk, Favorsky str., 1A, P.O. box 421, tarasova@igc.irk.ru 
 
Keywords: sewage, atmospheric emissions, BPPM, dioxins and related compounds. 
The problem of the presence of Baikal'sk pulp and paper mill (BPPM) on the shore of 

Lake Baikal including in the list of World Heritage Sites (Natural) is one of priority task in the 
saving of the lake. The BPPM is the only source of pollutants located directly on the shore of the 
lake and its sewage water became one of the tributary of the lake.  

The sewage water and atmospheric emissions enter 29.1 % of mineral substances 
including 39 % of sulfates and 55 % chlorides from total amount substances entering in south 
part of the lake from antropogenic sources. The volume of sewage and the entrance of mineral 
substances to Lake Baikal with BPPM sewage correspond to most mineralized river of 
Bugul'deyka. The Selenga River is the only tributary of Lake Baikal entering chlorides more 
than discharge of chlorides with sewage of BPPM. The entrance of sulfates and chlorides in 
Lake Baikal with BPPM sewage  is considerably higher than the entrance of the substances with 
water of main tributaries in southern pan of the lake. In additional the pulp and paper mills are 
the sources of dioxins and furans (PCDDs and PCDFs) being byproducts of chlorine bleaching 
of cellulose. The congener pattern of PCDD/F in sewage of BPPM is similar to congener pattern 
of PCDD/F in sediments and zooplankton caught near by BPPM. The POPs levels in air in the 
town of Baikal'sk in 2008-2011 were considerably lower than ones found in the end of 1980s 
(Surnina et al., 1991). The modern POP levels in air are similar to values found in industrialized 
countries of the world (Pozo et al., 2006). The toxic equivalents (TEQ) of PCDD/F in sediments 
sampled in 2010 near BPPM with the using of abyssal habitable apparatus of MIR (Kuzmin et 
al., 2011) are the like of TEQ in sediments collected in 1997 (Grosheva et al., 1998). The 
phenomenon indicate on high stability the compounds and retention of the same situation with 
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the pollution with dioxins and related compounds of the Lake Baikal ecosystem in 2000s in 
comparison with 1990s.  

The investigation was supported by RFFI W 10-05-00663. 
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(0,38, LJ), . 40(" (0,43, BLJ) 4 . #":%/$" (0,38, LJ). L% 9< A%?56&). ,+-%().&"() -$4 
?4(4?,?% A<O – . ?%$-" (0,36, LJ), . 40(" (0,53, BLJ) 4 . #":%/$" (0,51, BLJ). L% 9< 
H,*,&5? )/(%$,1"() -%:1" -$4 ?4(4?,?% A<O – . !".$%&" (0,55, BLJ), . 40&" (0,66, 
BLJ) 4 . #":%/$" (0,76, BLJ). 

E&8 42,3"(48 .$"?"(()I 42?"(34.)+-4 A<O . ;"(-$%&'(5" ?"+8;5 :&4?%-43"+:4@ 
+"2)(). 4 2% *)# 2% 7"$4)# 1980-1991 *)#5 42,3%&4+' &4("I(5" -$"(#5 A<O (% 3"-5$"@ 
9<, $%+7)&)1"((5@ . $"*4)(" MJF<.  

L% 4++&"#,"?)I -"$$4-)$44 )/(%$,1"(5 7)&)14-"&'(5" 4 )-$4;%-"&'(5" -$"(#5 
+$"#(4@ ?"+83(5@ 4 +$"#(4@ *)#).5@ A<O. <&"#,"- )-?"-4-', 3-) )+"('0 ():-8/$') (% 
.+"@ 3"-5$"@ 9< )-?"3%"-+8 ,@,#6"(4" ?"-"),+&).4I +%?))34R"(48 %-?)+!"$5 – 
)-$4;%-"&'(5I -$"(# )- -0,188 2% 10 &"- (% 9< H,*,&5? #) -0,613 2% 10 &"- (% 9< 
O$*%86. L% 9< O$*%86 &4("I(5I -$"(# . 8(.%$" $%."( +0,096, . %7$"&" – +0,097, . 40&" 
- +0,526 2% 10 &"-. L% 9< A%?"(+:-J$%&'+:4I 2% S-4 -$4 ?"+8;% -$"(#5 +)+-%.&80- 
+0,297, -0,095, +0,189 2% 10 &"- +))-."-+-."((). L% 9< A%?56&). S-4 -$"(#5 $%.(5 
+0,372, +0,119, -0,015 2% 10 &"-, % (% 9< H,*,&5? – +0,82, +0,221 4 +0,059 2% 10 &"- 
+))-."-+-."((). 

=)&,3"((5" #%((5" 7$)+-$%(+-."(()-.$"?"(()I 42?"(34.)+-4 A<O (% 
-"$$4-)$44 MJF< ("+)?("(() +&"#,"- ,34-5.%-' 7$4 7&%(4$).%(44 4 )+,R"+-.&"(44 
?"$)7$48-4I + ;"&'0 ,7$%.&"(48 :%3"+-.)? .)2#,6()*) /%++"I(% . 42,3%"?)? $"*4)(".  

<+E-H+ .D2-,535+ 28( 2-4438K*3 68+,P)*->- -H43,35(A <-))(9)*-9 +*+43@(( 
5+7* ?8-3*H W 12-?-2-1042. 
 

CONDITIONS OF ATMOSPHERE SELF-CLEANING IN TERRITORY  
OF THE EAST-URAL RADIOACTIVE TRACE DURING 1980-1991 

Teterin A.F. 
Institute of industrial ecology, the Ural branch of Russian Academy of Sciences,  

Ekaterinburg, Russia 

620219, Ekaterinburg, Sofia Kovalevskoj, 20, taf@ecko.uran.ru  
 
Keywords: the East Ural radioactive trace, atmosphere self-cleaning, variability. 
Principal causes of variability of air pollution are fluctuations of volumes of emissions 

and meteorological conditions. For research of conditions of self-cleaning of ground atmosphere 
in region of the East Ural radioactive trace (EURT) S.N. Lapina's technique and the co-authors, 
developed in meteorology and climatology department of Saratov the state university and 
published in 2008 * has been used. The technique used by us was updating of earlier technique of 
T.S. Selegej published in hers article in 1990.  

By the given technique the self-cleaning of atmosphere coefficient (SCAC) has been 
calculated as result of division of the sum of repeatability of wind speed not less than 6 m/s and 
days with precipitation not less than 0,5 mm on the sum of repeatability of wind speed 0-1 m/s 
and surface inversions of air temperature. 
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Authors of a technique had been offered following criteria of estimation SCAC:  
SCAC> 1,25 - the conditions favorable for impurity dispersion (FC),  
1,25 c SCAC> 0,8 - rather favorable conditions (RFC),  
0,8 c SCAC> 0,4 - rather adverse conditions (RAC),  
0,4 c SCAC> 0,25 - adverse conditions (AC),  
SCACd 0,25 - the extremely adverse conditions (EAC). 
For calculations data from sample of the author during 1980-1991 at meteorological 

stations (MS) Argajash, Kamensk-Uralskij, Kamyshlov and Tugulym, and also at aerologic 
meteorological station Verkhnee Dubrovo were used.  

In region EURT on annual values SCAC the best conditions of self-cleaning of 
atmosphere are at MS Argajash (0,98, RFC, head part EURT), are little bit worse at MS 
Tugulym (0,85, RFC, tail part EURT), is even worse at MS Kamyshlov (0,61, RAC, average part 
EURT) and Kamensk-Uralskij (0,57, RAC, average part EURT). 

In annual course monthly norms SCAC have two maximums (the best of conditions for 
self-cleaning of atmosphere) and two- three minimums maximums (the worst of conditions for 
self-cleaning of atmosphere).  

First maximum SCAC is marked in April at MS Argajash (1,21, RFC), Kamensk-Uralskij 
(0,62, RAC) and Tugulym (1,10, RFC), and also in May at MS Kamyshlov (0,91, RFC). Second 
maximum SCAC has been observed in October at MS Argajash (1,60, FC), Kamensk-Uralskij 
(0,95, RFC) and in September at MS Tugulym (1,20, RFC). At MS Kamyshlov second annual 
maximum SCAC is as though smeared from September till November (0,89, 0,87 and 0,88, 
RFC).  

At MS Argajash two minimums of SCAC are noted – in February (0,60, RAC) and in 
June (0,77, RAC). At MS Kamensk-Uralskij three minimums are observed – in February and 
March (0,38, AC), in June (0,43, RAC) and in December (0,38, AC). At MS Kamyshlov three 
minimums SCAC are noted – in March (0,36, AC), in June (0,53, RAC) and in December (0,51, 
RAC). Also at MS Tugulym three minimums SCAC are revealed – in February (0,55, RAC), in 
July (0,66, RAC) and in December (0,76, RAC). 

For researching of time variability of SCAC in the central months of climatic seasons and 
for year during 1980-1991 linear trends of SCAC at four MS, located in region of EURT were 
studied.  

In investigated territory positive and negative trends of averages monthly and average 
annual of SCAC are found out. It is necessary to notice, that in the autumn (October) at all four 
MS is marked deterioration of meteorological conditions of atmosphere self-cleaning - negative 
trend from -0,188 per 10 years at MS Tugulym to-0,613 per 10 years at MS Argajash. At MS 
Argajash the linear trend in January is equal +0,096, in April - +0,097, in July - +0,526 per 10 
years. At MS Kamensk-Uralskij for these three months trends make +0,297, -0,095, +0,189 per 
10 years accordingly. At MS Kamyshlov these trends are equal +0,372, +0,119, -0,015 per 10 
years, and at MS Tugulym - +0,82, +0,221 and +0,059 per 10 years accordingly. 

Obtained data of SCAC variability in region EURT undoubtedly it is necessary to 
consider at planning and realisation of actions for the purpose of quality management of surface 
atmosphere layer. 

Work has been executed at support of the Ural Branch of the Russian Academy of 
Sciences the Project W 12-?-2-1042. 
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HFB[DUG<ADW <HOHJ< =FG<LBMBELV] BQGF ADHO` 
V87@(5 Y.\., [7+5 T+5P-K+5P 

<-))(9)*(9 >-)74+8)H.355D9 >(48-@3H3-8-,->(C3)*(9 75(.38)(H3H, 
>. !+5*H-?3H38E78>, <-))(A 

195196, >. !+5*H-?3H38E78>, N+,--RH(5)*(9 28., 98, gfrumin@mail.ru 
 
#,BC3.D3 ),-.+: -I38+ #(H+A, J.H8-G(8-.+5(3, H8-G(C3)*(9 78-.35P, @3H-4 #+8,)-5+. 
L% -"$$4-)$44 A4-%8 $%+7)&)1"(5 2800 )2"$ 7&)R%#'0 /)&"" 1 :?2 :%1#)" 4 130 

)2"$ 7&)R%#'0 /)&"" 100 :?2 :%1#)". A$)?" -)*), (% -"$$4-)$44 +-$%(5 $%+7)&)1"() 
?()1"+-.) 4+:,++-."((5@ .)#)"?).  4 .)#)@$%(4&4R. D@ ?)1() $%2#"&4-' (% 
7$"+().)#(5" 4 +)&"(5". A$,7(5" )2"$% (%@)#8-+8, *&%.(5? )/$%2)?, . +$"#("? 4 
(41("? -"3"(44 `(;25 4 T4(@%I-H4/"-+:)? (%*)$'". <%?)" /)&'6)" 7$"+().)#()" )2"$) 
A4-%8 =)8(@,, +%?)" /)&'6)" +)&"()" T4(@%I@,. 

A%1#5I *)# . A4-%" 7"$"+5@%0- 20 )2"$. Q% 7)+&"#(4" 50 &"- +-$%(% 7)-"$8&% 
/)&"" 1000 7$4$)#(5@ .)#)"?).. >-) 7)3-4 10000 :?2. B+().(%8 7$434(% - %:-4.()" 
$%2.4-4" 7$)?56&"(()+-4. M A4-%" ,1" +"I3%+ (%/&0#%"-+8 3$"2?"$()" 7)-$"/&"(4" 
7$"+()I .)#5. =$)4+@)#4- )+,6"(4" )2"$ #&8 +)2#%(48 ().5@ +"&'+:)@)28I+-."((5@ 
-"$$4-)$4I. L% /"$"*%@ .)#)"?). .5$,/%0-+8 &"+%, 3-) 7$4.)#4- : )/?"&"(40 )2"$.  

=$)?56&"((5" +-)3(5" .)#5, 7)+-,7%0R4" . )2"$%, +)#"$1%- @4?43"+:4" 
+)"#4("(48 -":+-4&'()I, !%$?%;".-43"+:)I, ?"-%&&,$*43"+:)I, 74R".)I 4 ;"&&0&)2()-
/,?%1()I )-$%+&"I (%$)#()*) @)28I+-.%. L%$8#, + (4?4 . )2"$% 7)+-,7%0- +)"#4("(48 
%2)-% 4 !)+!)$%, +)#"$1%R4"+8 . :)??,(%&'()-/5-).5@ 4 +"&'+:)@)28I+-."((5@ +-):%@. 
M $"2,&'-%-" . )2"$%@ (%:%7&4.%"-+8 2(%34-"&'()" :)&43"+-.) 2%*$82(80R4@ 4 /4)*"((5@ 
."R"+-.. J1" +"*)#(8 80% )2"$ . #)&4(%@ $":4 `(;25 «;."-,-». M 4@ .)#%@ %:-4.() 
$%2?()1%0-+8 .)#)$)+&4. =$4 )-?4$%(44 )(4 7)*&)R%0- ?()*) :4+&)$)#% 42 .)#()I 
?%++5. D2-2% "*) ("@.%-:4 *4/(,- ?)&&0+:4, $5/5 4 #$,*4" )/4-%-"&4 )2"$. M $"2,&'-%-"  
)2"$% 7$".$%R%"-+8 . /)&)-%. H%:4? )/$%2)?, )+().(5" S:)&)*43"+:4" 7$)/&"?5 )2"$ 
A4-%8 – S-) -):+4:)!4:%;48 4 S.-$)!4:%;48.  

=)+:)&':, S.-$)!4:%;48 .)#)"?). +-%&) +"$'"2()I *&)/%&'()I S:)&)*43"+:)I 
7$)/&"?)I, 7) &4(44 ZLG<AB (%3%-5 $%/)-5 7) ?)(4-)$4(*, .(,-$"((4@ .)#, 
:)(-$)&0 2% S.-$)!4:%;4"I .)#)"?). 2"?()*) 6%$%. 

M +.824 + 42&)1"((5?, ;"&' #%(()*) 4++&"#).%(48 2%:&03%&%+' . );"(:" 
-$)!43"+:)*) +-%-,+% (":)-)$5@ 7$"+().)#(5@ )2"$ A4-%8. E&8 7$)."#"(48 4++&"#).%(48 
/5&4 4+7)&'2).%(5 #%((5" ILEC (9"1#,(%$)#(5I &4?()&)*43"+:4I :)?4-"-), % -%:1" 
#%((5", 2%4?+-.).%((5" 42 :(4*4 4 +-%-'4. D++&"#).%(4" +)+-)8&) 42 #.,@ S-%7).. 

L% 7"$.)? S-%7" /5&% 7$)."#"(% );"(:% $%+7$"#"&"(48 )2"$ A4-%8 7) :%-"*)$48? 
-$)!43"+:)*) +-%-,+%. M :%3"+-." 7):%2%-"&8 (4(#4:%-)$%) -$)!43"+:)*) +-%-,+% /5&% 
4+7)&'2).%(% *&,/4(% .4#4?)+-4 #4+:% <"::4 (SD). =$4 S-)?, +)*&%+() 
,&'-$%)&4*)-$)!()?, -$)!43"+:)?, +)+-)8(40 +))-."-+-.).%&% )+$"#("((%8 *&,/4(% 
.4#4?)+-4 #4+:% <"::4 c12,0 ?, )&4*)-$)!()?, – >6 ?, ?"2)-$)!()?, – 6–3 ?, 
S.-$)!()?, – 3–1,5 ? 4 *47"$-$)!()?, – <1,5 ?. 

F"2,&'-%-5 %(%&42% #%((5@ #&8 164 )2"$ A4-%8 7):%2%&4, 3-) 69,5% )2"$ 
@%$%:-"$42,0-+8 :%: *47"$-$)!(5", 18,9% – :%: S.-$)!(5", 4,9% – :%: ?"2)-$)!(5", 
4,9% – :%: )&4*)-$)!(5" 4 1,8% – :%: ,&'-$%)&4*)-$)!(5". 
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L% .-)$)? S-%7" 4++&"#).%(48 /5& 7$)."#"( %(%&42 #%((5@ #&8 -$4#;%-4 )#()*) 
)2"$% A4-%8. 29 $%++?)-$"((5@ )2"$ 7) ."&434(" .4#4?)+-4 #4+:% <"::4 @%$%:-"$42,0-+8 
:%: *47"$-$)!(5" (SD < 1,5 ?) 4 2 )2"$%  – :%: S.-$)!(5".  

L%$8#, + .56"42&)1"((5? #&8 );"(:4 -$)!43"+:)*) +-%-,+% $%++?%-$4.%"?5@ 
)2"$ /5& 4+7)&'2).%( 4(#":+ A%$&+)(%. >-)- 4(#":+ 7$"#+-%.&8"- +)/)I +$"#("" 
%$4!?"-43"+:)" (TSI) -$"@ 4(#":+)., ,34-5.%0R4@ +)#"$1%(4" @&)$)!4&&% «+» – 
TSI(Chl), *&,/4(, .4#4?)+-4 #4+:% <"::4 – TSI(SD) 4 +)#"$1%(4" )/R"*) !)+!)$% – 
TSI(TP). F%+3"-5 4(#":+). 7$).)#4&4 7) !)$?,&%?: 

 TSI(Chl) = 30,6 + 9,81·ln[Chl]; (1) 
 TSI(SD) = 60 - 14,14·ln[SD]; (2) 
 TSI(TP) =  4,15 + 14,42·ln[TP]. (3) 
<)*&%+() 6:%&" F.A%$&+)(%, )&4*)-$)!()?, +)+-)8(40 +))-."-+-.,"- ."&434(% 

TSI< 30, ?"2)-$)!()?, TSI = 40-50, S.-$)!()?, 4(-"$.%& .%$'4$).%(48 TSI )- 50 #) 70, % 
*47"$-$)!()?, – )- 70 4 /)&"". <$"#4 $%++?)-$"((5@ 31 )2"$ 4 @%$%:-"$42,0-+8 :%: 
?"2)-$)!(5" (12,9%), 17 – :%: S.-$)!(5" (54,8%) 4 10 – :%: *47"$-$)!(5" (32,3%). 

 
TROPHIC STATUS OF FRESH-WATER LAKES IN CHINA 

Frumin G.T., Khuan Zhan-Zhan 
Russian State Hydrometeorological University, St. Petersburg, Russia 

195196, St. Petersburg, Malookhtinsky pr., 98, gfrumin@mail.ru 
 
Keywords: lakes in China, eutrophication, trophic status, Carlson’s method. 
There are more than 2.800 lakes with an area of 1 km2 each, and 130 lakes with an area of 

more than 100 km2 each in China. Moreover, the country has a lot of artificial reservoirs and 
water storages. They are divided into freshwater and saline. Large lakes are situated mainly in 
the middle and lower ones reach the Yangtze River and the Qinghai-Tibet Plateau. The largest 
freshwater lake in China’s is Poyang, the largest saltwater lake is Tsinhayhu. 

20 lakes in China dry up each year. Over the past 50 years country has lost more than 
1000 natural water reservoirs. This is almost 10000 km2 of the water surface. The main reason of 
this is the active development of industry. China over-uses fresh water. The lakes are drained to 
create new areas for agriculture. The forests along the shores of reservoirs are cut down that 
leads to shallowing of lakes. 

Industrial waste water entering the lakes contain chemical compounds came from 
metallurgy, textile, pharmaceutical, food, pulp and paper industries. Nitrogen and phosphorus 
contained in the municipal and agricultural runoff also come to the lakes. This results in signifi 
cant accumulation of pollutants and nutrients. About 80% of the lakes in the valleys of the 
Yangtze River “bloom”, and this creates ideal conditions for algae reproduction. When dying-off 
they consume a lot of oxygen from the water mass. The lack of oxygen kills shellfi sh, fi sh and 
other inhabitants of the lakes. As a result, the lakes turn into swamps. Thus, the main ecological 
environmental problems of the lakes of China are toxicophication and eutrophication. 

As eutrophication has become a serious global environmental problem, the UNESCO has 
started working on monitoring the inland waters, controlling the eutrophication of the globe. 

In connection with the above mentioned, the purpose of this study was to assess the 
trophic status of some freshwater lakes in China. The data from ILEC (International Lake 
Environment Committee), as well as data taken from publications  are used for the study. 
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The study consists of two phases. First, the distribution of Chinese lakes was assessed 
according to the categories of trophic status. As an indicator of trophic status the Secchi disk 
visibility depth was used (SD). In this case, according to, the averaged Secchi disk visibility 
depth corresponds to ultraoligotrophic trophic status c 12.0 M, to oligotrophic status > 6 m, to 
mesotrophic status 6.3 m, to eutrophic status 3–1.5 m, and to hypertrophic status is <1.5 m. 

The results of the data analysis for 164 lakes in China show that 69.5% of the lakes are 
characterized as hypertrophic ones, 18.9% are eutrophic, 4.9% are mesotrophic, 4.9% are 
oligotrophic and 1.8% are ultraoligotrophic. 

Secondly, the data for thirty one lakes of China  was analyzed. 29 lakes examined by the 
magnitude of the visible disk Secchi are characterized as hypertrophic ones (SD <1.5 m) and 2 
lakes are characterized as eutrophic ones. 

Along with the above mentioned, the Carlson’s index was used to assess the trophic 
status of the lakes . This index represents the average (TSI) of the three indices, taking into 
account the content of chlorophyll a TSI (Chl), Secchi disk visibility depth TSI (SD) and total 
phosphorus content TSI (TP). Calculations of indices are made using the formulas:  

 TSI (Chl) = 30.6 9.81·In [Chl]; (1) 
 TSI (SD) = 60 – 14.14·In [SD]; (2) 
 TSI (TP) = 4.15 14.42·In [TP]. (3) 
According to Carlson‘s scale the oligotrophic status corresponds to the value of TSI <30, 

mesotrophic corresponds to TSI = 40–50, eutrophic corresponds to TSI variation interval from 50 
to 70, and hypertrophic corresponds to 70 and more. Four lakes among examined 31 ones are 
characterized as mesotrophic (12.9%), 17 lakes are eutrophic (54.8%) and 10 lakes are 
hypertrophic (32.3%). 

 
 

BTGLAO >ABKBCDUG<ABW <DHJOTDD HGFFDHBFDD AFJ=LV] 
CBFBE<AD] <D<HG9 LO B<LBMG >ABKBCB-CGB]D9DUG<AD] 

=BAOQOHGKGW 
[+9E8+R@+5-. \.!. 

NY6 (@35( N./. O-@-5-)-.+, >3->8+G(C3)*(9 G+*7,PH3H, >. N-)*.+, <-))(A 
119234, >. N-)*.+, O35(5)*(3 >-8D, 4-@ 1, NY6, *-827) '-1167; t.s.kh@yandex.ru 

 
#,BC3.D3 ),-.+: >-8-4)*(3 ,+54]+GHD, >3-R(@(A ,+54]+GH+, -F35*+ >-8-4)*-9 H388(H-8((. 
F"6"(4" +&)1(5@ 2%#%3 S:)&)*)-*")*$%!43"+:)*) :%$-)*$%!4$).%(48 *)$)#+:4@ 

-"$$4-)$4I . (%+-)8R"" .$"?8 $"#:) )/@)#4-+8 /"2 4+7)&'2).%(48 ?"-)#). );"(:4 (% 
)+()." $%2&43(5@ S:)&)*43"+:4@ 7):%2%-"&"I. A)?7&":+(%8 );"(:% +)+-)8(48 
,$/%(424$).%((5@ -"$$4-)$4I :%: +$"#5 )/4-%(48 – )#() 42 7$4)$4-"-(5@ (%7$%.&"(4I 
+).$"?"(()I *)$)#+:)I S:)&)*44. L%4/)&"" $%+7$)+-$%("((5I 7)#@)# $"6"(48 S-)I 
2%#%34 – +)+-%.&"(4" :%$- :)?!)$-()+-4 7$)14.%(48, @%$%:-"$42,0R4@ S:)&)*43"+:)" 
:%3"+-.) +,R"+-.,0R"I *$%#)+-$)4-"&'()I +4-,%;44. M (%6"? +&,3%" -%:4" :%$-5 /5&4 
$%2$%/)-%(5 (% -"$$4-)$40 M)+-)3()*) ):$,*% 9)+:.5, *#" ,1" (% 7$)-81"(44 
("+:)&':4@ &"- ."#,-+8 S:)&)*)-*")@4?43"+:4" 4++&"#).%(48. 

<,R"+-.,"- ?()1"+-.) ?"-)#). :)?7&":+()I );"(:4 -"$$4-)$44 7) $%2&43(5? 
7):%2%-"&8?. U%+-) )(4 /%24$,0-+8 (% 4?"0R"I+8 /%2" :%$-)*$%!43"+:4@ #%((5@ (_E), 
)-$%1%0R"I 7$)+-$%(+-."(()" $%+7$"#"&"(4" (")/@)#4?5@ #&8 );"(:4 7):%2%-"&"I. 
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=)#)/(%8 _E +)2#%(% (% -"$$4-)$40 MOB 9)+:.5 4 .:&03%"- $%2&43(5" /&):4 
.2%4?)+.82%((5@ -"?%-43"+:4@ :%$-, )-$%1%0R4@ S:)&)*43"+:4" @%$%:-"$4+-4:4 
*)$)#+:4@ &%(#6%!-). 4 *")@4?43"+:4" 7):%2%-"&4 2%*$82("(48 *)$)#+:)I +$"#5 
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E&8 @%$%:-"$4+-4:4 2%*$82("(48 *)$)#+:4@ 2"?"&' . 2010 *. (% -"$$4-)$44 MOB *. 
9)+:.5 /5&4 7$)."#"(5 7)3."((%8 4 +("*)?"$(%8 +\"?:4 #&8 %(%&42% .%&).)*) 
+)#"$1%(48 /)&"" 3"? 20--4 H9. =&)-()+-' -)3": )7$)/).%(48 7$4/&424-"&'() 
+))-."-+-.,"- +"-:" 50@50 ?, 7):$5.%0R"I 42,3%"?,0 -"$$4-)$40. L% )+()." %(%&42% 
7$)/ /5&4 $%++34-%(5 .%1(5" *")@4?43"+:4" 7):%2%-"&4: 75&".%8 (%*$,2:%, +,??%$()" 
7)+-,7&"(4" H9 . +("* 4 +,??%$()" 2%*$82("(4" 7)3."(()*) 7):$).%.  

A$)?" S-)*), 4+@)#8 42 4?"0R"I+8 _E (% -"$$4-)$40 MOB 9)+:.5, /5&4 
)-)/$%(5 7):%2%-"&4, @%$%:-"$42,0R4" +)/+-."(() +%?4 *)$)#+:4" &%(#6%!-5. >-) 
+-$,:-,$% *)$)#+:)I 2%+-$)I:4, +-"7"(' )2"&"("(48 *)$)#+:4@ :.%$-%&)., ,#%&"(()+-' )- 
7$)42.)#+-."(()--$%(+7)$-()I 2)(5, /&42)+-' : $":$"%;4)(()I 2)(", ,$)."(' *$,(-).5@ 
.)#, S&"?"(-%$(5" &%(#6%!-5, @%$%:-"$42,0R4" :%-"(%$()" $%+7$"#"&"(4" +-):% 4 #$. 
M+" S-4 7):%2%-"&4 . -)I 4&4 4()I ?"$" ):%25.%0- .&48(4" (% :)?!)$-()+-' 
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 i =1,2,3,…,n; j = 1,2,3,…,m,   
*#" n – :)&43"+-.) -"$$4-)$4%&'(5@ "#4(4; (83"":), m – :)&43"+-.) 7):%2%-"&"I );"(:4 
(xij); x’ – (%4&,364" (4&4 (%4@,#64") #&8 :%1#)*) 7):%2%-"&8 2(%3"(48; xmin/maz – 
S:+-$"?%&'(5" 2(%3"(48 7):%2%-"&"I, (%4/)&"" )-&43%0R4@+8 )- ."&434( x’, V – ."+).)I 
:)S!!4;4"(-. M 7$"#"&%@ :%1#)I -"$$4-)$4%&'()I "#4(4;5 7)&,3"((5" ()$?4$).%((5" 
2(%3"(48 +,??4$).%&4+', 4 83"I:4 /5&4 :&%++4!4;4$).%(5 +)*&%+() S:+7"$-(5? 
+))/$%1"(48? . +"?' :&%++). :)?!)$-()+-4 7$)14.%(48: .5+):):)?!)$-(5" -"$$4-)$44, 
:)?!)$-(5", )-()+4-"&'() :)?!)$-(5", ,#).&"-.)$4-"&'(5", #4+:)?!)$-(5", )7%+(5" 
#&8 2#)$).'8 3"&).":%, 3$"2.53%I() )7%+(5" #&8 2#)$).'8 (%+"&"(48.  

H%:)I 7$4(;47 );"(:4 (% (%6 .2*&8# (%4/)&"" 7$%.4&'() @%$%:-"$42,"- 
42,3%"?,0 -"$$4-)$40 + -)3:4 2$"(48 :)?!)$-()+-4 7$)14.%(48, 7)+:)&':, )-$%1%"- 
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7)2.)&8"- .5#"&4-' (%4/)&"" ("/&%*)7$48-(5" $%I)(5, *#" (")/@)#4?) 7$4?"("(4" $8#% 
?"$ 7) ,&,36"(40 S:)&)*43"+:)I +4-,%;44 #&8 ()$?%&42%;44 :)?!)$-()+-4 7$)14.%(48 
*)$)1%(.   
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EVALUATION OF THE ENVORONMENTAL SITUATION OVER LARGE 
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Lomonosov Moscow State University, Faculty of Geography, Moscow, Russia 
119234, Moscow, Leninskiye gory, 1, MSU, B-1167; t.s.kh@yandex.ru 

 
Key words: urban landscapes, geochemistry of landscapes, evaluation of city territory. 
Solution of complex objectives of ecological and geographical mapping of urban areas is 

now rarely complete without using evaluation methods based on various environmental 
indicators. A comprehensive evaluation of the urban areas as a habitat is one of the priorities 
of the modern urban ecology studies. 

The most common approach to solve this problem is the mapping of comfort of 
living that characterize the environmental quality of existing urban situation. In our case, these 
maps were developed on the territory of the Eastern District of Moscow (VAO), where for 
several years, being eco-geochemical studies of state of urban landscapes. 

There are many methods for complex evaluation of the territory using various 
parameters. Often they are based on the existing cartographic data base (DB) that reflects 
the spatial distribution of indicators required to make the evaluation. Such DB was created on 
the territory of VAO and includes a variety of interconnected blocks of thematic maps that 
reflect the environmental characteristics of the urban landscapes and geochemical indicators of 
urban pollution with heavy metals (HM). 

To characterize the contamination of urban land in 2010 in Moscow were carried out soil 
and snow surveys for the analysis of the total content of more than twenty HM. The density 
of sampling points approximates the grid covering the study area 50x50 meters. The dust load on 
the landscapes was determined by the content of the suspension in the snow, and characteristics 
of the atmospheric delivery of HM was determined on the basis of the total index of 
contamination of snow. The levels of HM contamination of soil cover was estimated using 
the total index of contamination. 

However it is not entirely true to evaluate the territory limited by geochemical indicators 
calculated without the use of ecological characteristics of city territory. Based on available data 
from DB, we selected ecological indicators of urban landscapes. There are the structure of urban 
development, the degree of greening urban areas, distance from the industrial and transportation 
areas, proximity to the recreational area, the groundwater level, the elementary landscapes that 
characterize the distribution of the catenary flows of pollutants, and etc. All of these parameters 
in some way affect the comfort of the environmental situation. 

It is obvious that the greatest importance in the ongoing evaluation should be given to 
geochemical parameters. Therefore, the rest of the data are entered weights proportional to the 
correlation coefficients between the characteristics of the urban landscape and geochemical 
indicators. 

In accordance with cells network of sampling points  we conducted to bring all the 
analyzed parameters in comparable form. For this purpose, we used the method of valuation for 
the deviation from the values of the indicators of extreme values within the area using the 
formula:  
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i =1,2,3,…,n; j = 1,2,3,…,m; 
n – amount of territory cells, m – amount of indicators (xij); x’ – worst or optimal values of 
indicators; xmin/max – extremal values of indicators most different from x’, V – weight coefficients. 
This normalization allows to correctly compare indicators.  

Within each territorial unit obtained normalized values were summed, and the cells were 
classified according to the expert reasons in seven classes of of comfort living: high 
comfortable territories, comfortable, relatively comfortable, satisfactory and uncomfortable 
territories, dangerous to human health, extremely dangerous to human health territories. 

In our opinion, this principles of evaluation most correctly characterize the studied area 
in terms of comfort of living, as it reflects the relationship of all significant environmental 
indicators in the right proportions. And it allows you to select the most disadvantaged areas, 
where necessary to hold the application of measures to improve the environmental situation to 
normalize the comfort of living of citizens. 

 
 

MKD`LDG OMHBHFOL<=BFHO LO AOUG<HMB OH9B<[GFLBCB 
MBQEJ]O CBFBEO <J]J9 

U*E+ &.=.1, =R)+,E+ =.#.2 

1=ER+I)*(9 >-)74+8)H.355D9 75(.38)(H3H, !7R7@, <3)27E,(*+ =ER+I(A 
2Y(48-G(I(C3)*(9 (5)H(H7H =*+43@(( 0+7* =ER+I((, !7R7@, <3)27E,(*+ =ER+I(A 

354000,  <-))(A, >. !-C( +/A 1495, =ER+I).AIP, >. !7R7@, 7,. 65(.38)(H3H)*+A, 1, absu1@mail.ru 
 
#,BC3.D3 ),-.+: +.H-@-E(,P5D9 H8+5)2-8H, .DE8-)D +.H-@-E(,39, I+>8AI535(3 -*87K+BX39 

)834D, .D2+435(3 *(),-H5DR -)+4*-., J*)2,7+H+F(A +.H-H8+5)2-8H+. 
B@$%(% %-?)+!"$()*) .)2#,@% )- .5/$)+). %.-)-$%(+7)$-% +-%().4-+8 .+" /)&"" 

%:-,%&'()I. M 7)+&"#(4" *)#5 %.-)?)/4&'(5I -$%(+7)$- 8.&8"-+8 )#(4? 42 )+().(5@ 
4+-)3(4:). .5/$)+). .$"#(5@ ."R"+-., 2%*$82(80R4@ %-?)+!"$(5I .)2#,@ *)$)#)..  

=)#+3"- 4(-"(+4.()+-4 #.41"(48 %.-)-$%(+7)$-% 7$).)#4&+8 (%?4 (% *&%.()I 
%.-)?%*4+-$%&4 *)$)#% <,@,? ($%I)( .):2%&%), . $%2()" .$"?8 +,-):, % 4?"(() ,-$)? 
(9:00), #("? (14:00) 4 ."3"$)? (18:00). M $%+3"- /$%&+8 ,3%+-): -$%++5 #&4()I 1 :? 4 
64$4()I 100?. E&8 7$8?5@ 42?"$"(4I :)(;"(-$%;44 :4+&)$)#% 4 ,*&":4+&)*) *%2% 
4+7)&'2).%&+8 *%2)%(%&42%-)$ -47% =CO. =$)/5 .)2#,@% /5&4 .28-5 ./&424 *&%.()I 
%.-)?%*4+-$%&4 *. <,@,?. E&8 .58.&"(48 .&48(48 ):4+&). %2)-% (% :4+&)-()+-' )+%#:). 
(%?4 42,3"( .)#)$)#(5I 7):%2%-"&' %-?)+!"$(5@ )+%#:). .57%#%0R4@ . *. <,@,?. 

M ,+&).48@ O/@%244 4(-"(+4.()+-' -$%(+7)$-()*) 7)-):% #) 2000 *)#% /5&% 
("2(%34-"&'(%, () 2% 7)+&"#(4" 11 &"-  ,."&434&+8 . 3 $%2% 4 +)+-%.&8"- ):)&) 1100 
"#/3.(7) 7$4(8-)I :&%++4!4:%;44 7):%2%-"&' +$"#(4I). 

D2 %(%&42%  7)&,3"((5@ #%((5@ +&"#,"-, 3-) 7) 7):%2%-"&8? ):+4#% ,*&"$)#%, . 
#.,@+)-?"-$).)I 7)&)+" 7$42"?()*) .)2#,@% -)&R4()I 2? .#)&' #)$)*4, :)(;"(-$%;48 
<B,  ?)1"- 7).56%-'+8 #) 2(%3"(48 =EA $%.()*) 1?*/?3. L%4/)&'64" .5/$)+5 NOx. 
7$)42.)#8- %.-)/,+5 4 *$,2).5" ?%64(5 - 15,7 */:?, 14,1 */:?. M5/$)+5 NOx &"*:).5?4 
%.-)?)/4&8?4 +)+-%.&80- 2 */:?.  
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,."&434.%"-+8). L%4/)&"" (42:4" 2(%3"(48 $L  (%/&0#%0-+8 . @)&)#(5I 7"$4)#. 
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-):+43()+-4 . S:+7&,%-%;44. M5/$)+5 .$"#(5@ ."R"+-. 4 $%+@)# -)7&4.% . 2(%34-"&'()I 
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THE INFLUENCE OF MOTOR TRANSPORT TO THE QUALITY OF 
ATMOSPHERE OF SUKHUM 

Ekba Y.A.1, Akhsalba A.K.2 

1The Abkhazian state university, Sukhum, the Republic of Abkhazia 
2The Hydro physic institute of the Abkhazian Academy of science, Sukhum, the Republic of 

Abkhazia 
354000, Russia , Sochi, PO Box 1495, Abhazsvyaz, Sukhum,  St. University,1, absu1@mail.ru 

 
Keywords: motor transport, troun out of cars, the environment pollution, the falling of acid precipitations, 

exploitation of motor transport. 
New marks of air pollution by the wastes of cars are got. Accounts of throning polluting 

things are hold by types and categories of motor transports. The degrees of pollution of 
precipitations by admixtures from motor transport complex.  New decision of ecologic problem 
are offered. 
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=FDFBELB-]BQ`W<HMGLLV] <D<HG9 
'(535*- /.%.1, =54833. /.O.2, %.+5-. <./.2 

1<-))(9)*(9 >-)74+8)H.355D9 >(48-@3H3-8-,->(C3)*(9 75(.38)(H3H,  
>. !+5*H-?3H38E78>, <-))(A 

2!+5*H-?3H38E78>)*(9 >-)74+8)H.355D9 75(.38)(H3H +J8-*-)@(C3)*->- 
28(E-8-)H8-35(A, <-))(A 

195196, >. !+5*H-?3H38E78>, N+,--RH(5)*(9 28., 98 
 

#,BC3.D3 ),-.+: J*-,->(C3)*(9 @-5(H-8(5>, E3)2(,-H5D3 ,3H+H3,P5D3 +22+8+HD, J*-,->(C3)*+A 
E3I-2+)5-)HP, >3-(5G-8@+F(-55D3 H3R5-,->((. 

F%++?%-$4.%0-+8 $"2,&'-%-5 S:)&)*43"+:)*) ?)(4-)$4(*% 7$4$)#()-
@)28I+-."((5@ +4+-"? (% )+()." -"@(43"+:4@ +$"#+-., % 4?"((), /"+74&)-(5@ 
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%(%&42%, )/$%/)-:4 4 $%+7$)+-$%("(48 7$)+-$%(+-."(()-.$"?"(()I *")4(!)$?%;44 4 
*")4(!)$?%;4)((5@ -"@()&)*4I #&8 2%#%3 )/"+7"3"(48 S:)&)*43"+:)I /"2)7%+()+-4. 

M)2?)1(5" )/&%+-4 7$4?"("(48 _KO: 
M 2%#%3%@ )/"+7"3"(48 S:)&)*43"+:)I /"2)7%+()+-4 ):$,1%0R"I +$"#5  

7)+$"#+-.)? ?)(4-)$4(*% ,$/%(424$).%((5@ -"$$4-)$4I, 7$4$)#(5@ 2%7)."#(4:)., 
(%;4)(%&'(5@ 7%$:)., ."#"(48 &"#).)I $%2."#:4  4 &"+)7)1%$()I )/+-%().:4, . ?"+-%@ 
("#$)7)&'2).%(48, )/\":-). 7$4$)#()-@)28I+-."((5@ +4+-"?. 

M +&,3%" 3$"2.53%I(5@ +4-,%;4I:  ?)(4-)$4(* $%#4%;4)((5@ %.%$4I, .2$5.). (% 
+:&%#%@ @$%("(48 /)"7$47%+)., *)$)#+:4@ 4 &"+(5@ 7)1%$).,  .5/$)+). -):+43(5@ 
."R"+-. (% @4?43"+:4 )7%+(5@ )/\":-%@, %.%$4I (% 7$)#,:-)7$).)#%@, )/(%$,1"(4" 4  
(%/&0#"(4" 4 7)##"$1:% 7$4 +7%+%-"&'(5@ )7"$%;48@. 

M +&,3%" 7$)."#"(48 :,&'-,$()-?%++).5@, +7)$-4.(5@ ?"$)7$48-4I ,?)(4-)$4(* 
-$%(+7)$-(5@ 7)-):). 4 :$,7(5@ #)$)1()- -$%(+7)$-(5@ 7$)4+6"+-.4I, . -)? 34+&" (% 
%:.%-)$48@ $":, )2N$, 7$4/$"1(5@ ?)$+:4@ -"$$4-)$4I, #&8 2%#%3 %S$)&)*43"+:)*) 
?)(4-)$4(*%. 
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4(!)$?%;48 (")/@)#4?% #&8 7$4(8-48 ,7$%.&"(3"+:4@ $"6"(4I 7) +(41"(40 $4+:). 
7$)4+6"+-.4I $%2()*) $)#% 
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POSSIBILITY OF USING OF UNMANNED AERIAL VEHICLES IN THE 
FRAME OF THE NATURAL AND ECONOMIC SYSTEMS ECOLOGICAL 

MONITORING  
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Keywords: environmental monitoring, unmanned aerial vehicles, environment, geographic information 
technologies. 

The report deals with the results of geo-ecological monitoring of natural and 
technological systems based on hardware, namely, unmanned aerial vehicles, the use of 
telecommunication systems for collecting, analyzing, processing and dissemination of space-
time geo-information and GIS technologies to problems of environmental safety. 
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$%2$%/)-:% 7$)*$%??5 S:)&)*43"+:)*) ?)(4-)$4(*% 4 "*) $"%&42%;48 (" -)&':) #&8 
7)."$@()+-(5@, () 4 #&8 7)*$"/"((5@ .)#(5@ )/\":-).. 

2. =$4 $%2$%/)-:4 *$%#)+-$)4-"&'()I #):,?"(-%;44 ,34-5.%-' «4+-)$43"+:4"» 
.)#(5" )/\":-5, . +.824 + 3"?, +)+-%.&"((5" -"?%-43"+:4" :%$-5 4?"0- (" -)&':) 
(%,3(5I, () 4 7$%:-43"+:4I 4(-"$"+. 

 
 
D<=BKYQBMOLDG FGQJKYHOHBM <MBELV] FO<UGHBM EK` 
<BMGFPGL<HMBMOLD` CD<HG9 AOUG<HMO 9BLDHBFDLCO 

OH9B<[GFLBCB MBQEJ]O M CBFBEO] 
/-,*-4+3.+ N./., OL.*(5 =./. 

%5)H(H7H 28(*,+45-9 J*-,->(( ( >(>(35D,  >. !+5*H-?3H38E78>, <-))(A 
197022, >. !+5*H-?3H38E78>,  28. N34(*-., 9, -G() 170, m_vladi_v@mail.ru 
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$%+7)&)1"((5@ (% -"$$4-)$44 $%++?%-$4.%"?)*) *)$)#% ($"*4)(%). 

<.)#(5" $%+3"-5 2%*$82("(48 %-?)+!"$()*) .)2#,@% 7$).)#8-+8 7) #%((5? ) 
.5/$)+%@ .+"I +).):,7()+-4 7$4?"+"I 7$)?56&"((5@ 7$"#7$48-4I 4 %.-)-$%(+7)$-%, 
$%+7)&)1"((5@ . :)(:$"-()? *)$)#". L% )+().%(44 %(%&42% $%+7$"#"&"(48 :)(;"(-$%;4I 
.$"#(5@ (2%*$82(80R4@ ."R"+-.) 7) -"$$4-)$44 *)$)#). #%0-+8 $":)?"(#%;44 7) +@"?" 
$%2?"R"(48 . $%2&43(5@ $%I)(%@ *)$)#). +-%;4)(%$(5@ 7)+-). 7) :)(-$)&0 2% 
2%*$82("(4"? %-?)+!"$()*) .)2#,@% 4 7) 7$4)$4-"-(5? + -)3:4 2$"(48 2%*$82("(48 
%-?)+!"$()*) .)2#,@% 7$4?"+8?. L%7$4?"$, + ,3%+-4"? %.-)$). /5&4 #%(5 $":)?"(#%;44 
7) $%2?"R"(40 #)7)&(4-"&'() 3 – 5 +-%;4)(%$(5@ 7)+-). 7) :)(-$)&0 2% 2%*$82("(4"? 
%-?)+!"$()*) .)2#,@% . *.O$@%("*"&'+:, % -%:1" 7$"#&)1"( 7"$"3"(' 7$4?"+"I, 
+)+-)8R4I 42 20 .$"#(5@ (2%*$82(80R4@) ."R"+-., 7) :)-)$5? $":)?"(#,"-+8 7$).)#4-' 
42?"$"(48 (% +-%;4)(%$(5@ 7)+-%@, (%7$4?"$ -%:4@ :%: +"$).)#)$)#, ,*&"$)# ):+4#, 
?"-4&?"$:%7-%( 4 #$,*4". 

=)?4?) 2%#%3 +.82%((5@ + $":)?"(#%;48?4 7) $%2?"R"(40 +-%;4)(%$(5@ 7)+-)., 
.)2?)1() 4+7)&'2).%(4" $"2,&'-%-). +.)#(5@ $%+3"-5 4 #&8 4(5@ 2%#%3, (%7$4?"$, -%:4@ 
:%: $%+3"-(5I ?)(4-)$4(* %-?)+!"$()*) .)2#,@%. B/$%R%8+' : )75-, *.<%(:--
="-"$/,$*%, ?)1() +:%2%-' ) +)2#%(44 . *)$)#" «S:)&)*43"+:)*) 7%+7)$-% <%(:--
="-"$/,$*%». 

L"?%&).%1(,0 2%#%3, . ,&,36"(44 :%3"+-.%, -)3()+-4, 4(!)$?%-4.()+-4, 
(%*&8#()+-4 +.)#(5@ $%+3"-). 4*$%0- +).$"?"((5" *")4(!)$?%;4)((5" +4+-"?5 (CD<), 
7)2.)&80R4" )/"+7"34-' /)&"" -)3(,0 7$4.82:, DQO :%: 7$)?56&"((5@, -%: 4 
%.-)-$%(+7)$-(5@ : "#4()I *)$)#+:)I +4+-"?" :))$#4(%-, )-)/$%1%-', ?%+6-%/4$).%-', 
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7"3%-%-' -)7))+()., ?"+-()+-4 + (%("+"((5?4 4+-)3(4:%?4 .5/$)+). 4 7)&8?4 
7$42"?(5@ :)(;"(-$%;4I 7) )#()?, 4&4 ("+:)&':4? 2%*$82(80R4? ."R"+-.%?. 

 
USE OF RESULTS OF AIR POLLUTION  CALCULATIONS FOR 

IMPROVEMENT OF CD<HG9 OF QUALITY OF MONITORING OF 
ATMOSPHERIC AIR IN THE CITIES 

Volkodaeva M. V., Levkin A.V. 
Institute of Applied Ecology and Hygiene, St. Petersburg, Russia 

197022, St. Petersburg, Medikov pr., 9, Office 17N, m_vladi_v@mail.ru 
 
Keywords: pollution, industry, concentration, monitoring 
It is told about application of results of calculations of air pollution for improvement of 

quality of system of monitoring of atmospheric air in the cities. For calculations information on 
industrial and motor transportation emissions of polluting substances is used. 

 
 

=FD_BFLB-9GHBEDUG<ABG B_G<=GUGLDG CFJ==V AB9=OLDW 
"KZ9>A<" EK` >ABKBCDUG<ABCB 9BLDHBFDLCO 

/-,-)5(*-.+ ".=. 
;;; «OB@J*)-@+8*3H(5>», >. !+5*H-?3H38E78>, <-))(A 

192029, >. !+5*H-?3H38E78>, 28. ;E7R-.)*-9 ;E-8-5D, 70-2, VolosnikovaEA@lumex.ru 
 

#,BC3.D3 ),-.+: «V,B-8+H®-02», «V,B-8+H-02-2N», «V,B-8+H-02-?+5-8+@+», K(4*-)H5-9 
R8-@+H->8+G «OQN=[<;N®», «NY=®-915N», «#+23,P®», «N%0;\=/<®-2». 

C$,77% :)?7%(4I «KZ9>A<» 8.&8"-+8 ."#,R"I (%,3()-7$)42.)#+-."(()I 
)$*%(42%;4"I, .57,+:%0R"I 64$):4I +7":-$ %(%&4-43"+:4@ 7$4/)$). 4 &%/)$%-)$()*) 
)/)$,#).%(48. < ?)?"(-% +.)"*) +)2#%(48 . 1991 *. 4 #) (%+-)8R"*) .$"?"(4 C$,77% 
:)?7%(4I «KZ9>A<» 7$"#&%*%"- :)?7&":+(5" 7$4/)$()-?"-)#43"+:4" $"6"(48 #&8  
:)(-$)&8 :%3"+-.% .)#5, .)2#,@%, 7)3., 74R".5@ 7$)#,:-). 4 7$)#).)&'+-."(()*) +5$'8. 

[&,)$"+;"(-()-!)-)?"-$43"+:4" %(%&42%-)$5  14#:)+-4 +"$44 «[&0)$%-®-02»  
7$"#(%2(%3"(5 #&8 42?"$"(4I ?%++).)I :)(;"(-$%;44 $8#% )$*%(43"+:4@ 4 
(")$*%(43"+:4@ +)"#4("(4I, ()$?4$,"?5@ . 74-'".)I, 7$4$)#()I, +-)3()I .)#", % -%:1"  
. .)2#,@", 7)3.", 4 74R".5@ 7$)#,:-%@  7)+&" 7"$"."#"(48  4@ . 7$);"++" 
7$)/)7)#*)-).:4 . $%+-.)$. O(%&42%-)$5 14#:)+-4 +"$44 «[&0)$%-®-02»   7)2.)&8"- 
:)(-$)&4$).%-' #)+-%-)3() /)&'6)I $8# ()$?4$,"?5@ 7):%2%-"&"I . .)#", -%:4@ :%:   
)$*%(43"+:4" ."R"+-.% (("!-"7$)#,:-5, !"()&5, O=OM, !)$?%&'#"*4#, ]=A), ?"-%&&5 
(%&0?4(4I, ?"#', /"$4&&4I, ;4(:, +"&"( 4 7$.), % -%:1" . .)2#,@" $%/)3"I 2)(5 (!"()&, 
!)$?%&'#"*4#, !-)$).)#)$)#), 4+-)3(4:%@ 2%*$82("(48 %-?)+!"$5 (!"()&, !)$?%&'#"*4#) 
4 7)3.%@ (("!-"7$)#,:-5).  

M ?)#4!4:%;48@ «[&0)$%--02-29» 4 «[&0)$%--02-=%()$%?%» $"%&42).%(% 
.)2?)1()+-' 4+7)&'2).%(48 4@, +))-."-+-."((), :%: !&,)$4?"-$43"+:)*) 4 
+7":-$)!&,)$4?"-$43"+:)*) #"-":-)$). . +)+-%." 14#:)+-()*) @$)?%-)*$%!% 
«KZ9O]FB9®», 7$"#(%2(%3"( #&8 :%3"+-."(()*) 4 :)&43"+-."(()*) )7$"#"&"(48 
)$*%(43"+:4@ ."R"+-. . 7$)/%@ ?"-)#)? .5+):)S!!":-4.()I 14#:)+-()I @$)?%-)*$%!44. 
_&)3()-?)#,&'(5I 7$4(;47 :)?7&":-).%(48 #%(()*) @$)?%-)*$%!% 7)2.)&8"- +)2#%-' 
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)7-4?%&'(,0 :)(!4*,$%;40 7$4/)$% . 2%.4+4?)+-4 )- $"6%"?5@ 2%#%3. <74+): 
?"-)#43"+:)*) )/"+7"3"(48,  )+().%(()*) (% 7$4(;47" M>a],  .:&03%"- . +"/8 ?"-)#4:4 
.57)&("(48 42?"$"(4I -%:4@ 7):%2%-"&"I, :%: /"(2(%)74$"( (. .)#", 7)3.",  .)2#,@", 
4+-)3(4:%@ 2%*$82("(48 %-?)+!"$5, 74R".5@ 7$)#,:-%@), =OJ ( . .)#", .)2#,@", 7)3.", 
.5/$)+%@ +-%;4)(%$(5@ 4+-)3(4:).; .4-%?4(% O 4 G, ?4:)-):+4(). .  74R".5@ 
7$)#,:-%@ 4 7$.  

M57,+:%"?5I C$,77)I A)?7%(4I «KZ9>A<» %-)?()-%/+)$/;4)((5I 
+7":-$)?"-$ «9CO®-9159» 7)2.)&8"- $"6%-' 2%#%3, 7) )7$"#"&"(40 2%*$82("(4I 
-81"&5?4 ?"-%&&%?4 7$4$)#(5@, 74-'".5@, +-)3(5@ .)# 4 /4)&)*43"+:4@ )/\":-).. 
<7":-$)?"-$ +(%/1"( S&":-$)-"$?43"+:4? %-)?42%-)$)? 4  %.-)()?()I +4+-"?)I 
)@&%1#"(48, . $".)&'."$" #&8 +7":-$%&'(5@ &%?7  ?)1"- (%@)#4-'+8 )#().$"?"(() 6"+-' 
4+-)3(4:). +7":-$%&'()*) 42&,3"(48. M ("*) ?)*,- ,+-%(%.&4.%-'+8 )#().$"?"(() :%: 
=A-&%?75 (&%?75 + 7)&5? :%-)#)?), -%: 4 MU &%?75 (.5+):)3%+-)-(5" &%?75). M 
«9CO®-9159» $"%&42).%(% :)$$":;48 ("+"&":-4.()*) 7)*&)R"(48, )+().%((%8 (% 
S!!":-" Q""?%(%. D?"(() -%:%8 +@"?% )/"+7"34.%"- ?4(4?%&'(5" 7$"#"&5 )/(%$,1"(48, 
)+)/"(() #&8 -81"&5@ S&"?"(-)., )/"+7"34.%8 .5+):)" +))-()6"(4" +4*(%&/6,?.  

<4+-"?% :%74&&8$()*) S&":-$)!)$"2% «A%7"&'®» 8.&8"-+8 7"$.5? . F)++44 
+"$4I() .57,+:%"?5? +"?"I+-.)? 7$4/)$)., 7$"#(%2(%3"((5@ #&8 $"%&42%;44 ?"-)#% 
:%74&&8$()*)  S&":-$)!)$"2%, 7$4?"(8"?)*) #&8 %(%&42% :%3"+-.% 7$4$)#(5@, 74-'".5@ 4 
+-)3(5@ .)#, 7)3. 4 *$,(-). (% :%-4)(()-%(4)((5I +)+-%., % -%:1" #&8 -"@()&)*43"+:)*) 
:)(-$)&8 4 :)(-$)&8 :%3"+-.% 74R".)I 7$)#,:;44, 7$)#).)&'+-."(()*) 4 
:)?/4:)$?).)*) +5$'8. M (%+-)8R"" .$"?8  C$,77% A)?7%(4I «KZ9>A<» .57,+:%"- 
("+:)&':) ?)#4!4:%;4I +4+-"? :%74&&8$()*) S&":-$)!)$"2% «A%7"&'®», +%?)I 
7)+&"#("I 42 (4@ 8.&8"-+8 «A%7"&'®-1059». B-&434-"&'(5?4 )+)/"(()+-8?4 S-)I 
?)#"&4 8.&80-+8 ,+)."$6"(+-.).%((%8 :)(+-$,:;48 :%++"-5 + :%74&&8$)?, 7)2.)&80R%8 
/5+-$) 4 (%#"1() 7$).)#4-' 2%?"(, :%74&&8$%, % -%:1" .)2?)1()+-' $"*4+-$%;44 
+7":-$). 7)*&)R"(48 :)?7)("(-). %(%&424$,"?)I 7$)/5.  

O(%&42%-)$ $-,-4 «FO®-9159» 8.&8"-+8 3%+-'0 %(%&4-43"+:)*) $-,-()*) 
:)?7&":+%, )/&%#%0R"*) ,(4:%&'()I .)2?)1()+-'0 .57)&(8-' /5+-$5" +"&":-4.(5" 
42?"$"(48 :)(;"(-$%;44 $-,-4 . %-?)+!"$()? .)2#,@", *%2).5@ 7)-):%@, 14#:4@ 4 
-."$#5@ 7$)/%@. B$4*4(%&'(%8 )7-4:)-S&":-$)((%8 +@"?% %(%&42%-)$% )/"+7"34.%"- 
,&'-$%(42:4I 7$"#"& )/(%$,1"(48 $-,-4 . $"14?" 7$8?5@ 42?"$"(4I (/"2 
7$"#.%$4-"&'()*) :)(;"(-$4$).%(48), .5+):,0 +"&":-4.()+-' %(%&42% 4 64$):4I 
#4(%?43"+:4I #4%7%2)( 42?"$"(4I. 

<MU-?4("$%&42%-)$ «9DLBHOMF®-2» – "#4(+-."((5I . F)++44 +"$4I(5I 7$4/)$ 
?4("$%&42%;44 7$)/ +&)1()*) +)+-%.% 7)# .)2#"I+-.4"? !):,+4$).%(()*) 
?4:$).)&().)*) 7)&8. B( 7$"#(%2(%3"( #&8 $%2$,6"(48 )$*%(43"+:4@ ."R"+-. . 
7$4$)#(5@, 74-'".5@ 4 +-)3(5@ .)#%@, /4)&)*43"+:4@ )/\":-%@ 4 74R".5@ 7$)#,:-%@ 
7$4 7$)."#"(44 !424:)-@4?43"+:)*) %(%&42% (% 2%*$82(80R4" 7$4?"+4 -81"&5@ 
?"-%&&). &0/5?4 ?"-)#%?4.  
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INSTRUMENTAL AND METHODOLOGICAL SUPPORT PROVIDED BY 
LUMEX INSTRUMENTS FOR ECOLOGICAL MONITORING 

Volosnikova E.A. 
Lumex-Marketing Ltd., St-Petersburg, Russia 

192029, St. Petersburg, Obukhovskoy Oborony pr., 70 – 2, VolosnikovaEA@lumex.ru 
 
Keywords: "Fluorat®-02","MGA®-915M, "Capel®", "Capel®-105M", “Minotaur®-2”, "RA®-915M". 
Lumex Instruments is the leading scientific and manufacturing organization that produces 

a wide range of analytical instruments and laboratory equipment. Since its inception in 1991 
Lumex Instruments has been offering a comprehensive instrumental and methodological 
solutions for quality control of water, air, soil, food and food raw materials. 

Fluorescently-photometric analyzers fluid series "Fluorat®-02" is designed for the 
measurement of mass concentration of some organic and inorganic compounds in normalized 
drinking, natural, waste water and in air, soil, and food after being transferred into the process of 
sample preparation in the solution. Liquid analyzers series "Fluorat®-02” allows control of 
sufficiently large number of standardized indicators in water, such as organic materials 
(petroleum products, phenols, anionic surfactants, formaldehyde, COD), metals (aluminum, 
copper, beryllium, zinc, selenium, etc.) as well as in the working area (phenol, formaldehyde, 
hydrogen fluoride), sources of air pollution (phenol, formaldehyde) and soils (mineral oil). 

Atomic-absorption spectrometer "MGA®-915M" produced by Lumex Instruments solves 
the problems of determination of heavy metal pollution of natural, drinking water, waste water 
and biological objects. The spectrometer is equipped with an electrothermal atomizer and the 
battery cooling system. Also there can be simultaneously located up to six sources of spectral 
radiation in a revolver for spectral lamps. It can be installed at the same time as the PC lamp 
(hollow cathode lamps) and RF lights (high light). The "MGA®-915M" is realized as 
nonselective absorption correction based on the Zeeman Effect. Such a scheme provides the 
minimum detection limits, especially for heavy elements, providing a high signal / noise ratio.  

The system of capillary electrophoresis or so-called "Capel®" is the first Russian 
commercially available device for implementing method of capillary electrophoresis, which is 
applied for the analysis of the quality of natural, drinking and waste water, soils, and soils on the 
cation-anion composition, as well as for processes of control and quality assurance of food 
products, food and feed raw materials. Currently, Lumex Instruments produces several 
modifications of capillary electrophoresis systems, "Capel®", the latest of these is "Capel®-
105M". Distinctive features of this model are improved design with capillary cassettes for 
quickly and reliably replacement of the capillary, as well as for the possibility of detecting the 
absorption spectra of the components of the sample. "Capel®-105M" is controlled by a computer 
which uses specialized software that allows additional data collection and processing of 
electrophoretic data. 

Microwave mineralizer “Minotaur®-2” – is the only Russian serial device of 
mineralization of samples of complex composition under the influence of a focused microwave 
field. It is intended for the destruction of organic matter in natural, drinking and waste waters, 
biological materials and food during the physico-chemical analysis of impurities in the heavy 
metal all means. Microwave mineralizer is used for environmental monitoring of the 
environment, sanitation and process control. 
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Mercury Analyzer "RA®-915M" is a portable multifunctional atomic absorption 
spectrometer with Zeeman background correction, which eliminates the effect of interfering 
impurities. It is the only high sensitivity and selectivity instrument that does not require gold 
amalgam pre-concentration and subsequent regeneration steps. This enables the user to conduct 
real time air monitoring and detection of a mercury vapour. Being combined with pyrolysis or 
cold vapour attachments for liquid and solid sample testing, the instrument can determine 
mercury content in water, soil, food prodcuts, natural and stack gases and may be used for dental 
and toxicological applications, etc. 

Products produced by Lumex Instruments are in high demand due to the unique 
combination of versatility and affordability, as well as to a wide range of services. From 2004 to 
the present time, our company annually confirming compliance with the existing Quality 
Management System (QMS) ISO 9001 standard. 

 
 

B_B_XGLDG 9GHBEDAD 9=O-98 LO <KJUOW JUGHO QO<HFBWAD D 
GG FGOKDQOTD` =FD9GLDHGKYLB A D<<KGEBMOLDZ J<KBMDW 
FOEDBOAHDMLBCB QOCF`QLGLD` 9G<HLB<HD M BAFG<HLB<HD 

=FBGAHDFJG9BW KO><-2 
Y+.8(,-. =.!. 1, #+8+)3.+ N.=.2, [+8C35*- "./.3 

1Y;6 /?; «<YYN6», >. !+5*H-?3H38E78>, <-))(A 
2,3;=; «!?E=U?», >. !+5*H-?3H38E78>, <-))(A 

195196, >. !+5*H-?3H38E78>, N+,--RH(5)*(9 28.,  98, a.s.gavrilov@mail.ru: 
 

#,BC3.D3 ),-.+: +H@-)G385D9 2->8+5(C5D9 ),-9, G+*H-8D 8+))3A5(A ( -)+K435(A 28(@3)(. 
H"@(43"+:4I #):,?"(- “9"-)#43"+:4" ,:%2%(48 7) $%+3"-, $%#4%;4)(()I 

)/+-%().:4 . ):$,1%0R"I +$"#" 4 )14#%"?)*) )/&,3"(48 (%+"&"(48 7$4 
:$%-:).$"?"((5@ .5/$)+%@ $%#4)%:-4.(5@ ."R"+-. . %-?)+!"$, (9=O-98)“, 94(%-)? 
F)++44, 9., 1999 $%2$%/)-%( #&8 );"(:4 S:+-$"?%&'(5@ 2(%3"(4I :)(;"(-$%;44 
$%#4)(,:&4#). .5/$)+% . .)2#,@", .57%#"(4I 4@ (% 7)3., 4 )14#%"?5@ #)2 )/&,3"(48 
(%+"&"(48 7$4 7$)":-(5@ %.%$48@ 4 4(;4#"(-%@ ("/)&'6)*) ?%+6-%/% 7) +4+-"?" 
:&%++4!4:%;44 %.%$4I 9OCOH>. 

9"-)#4:% 9=O-98 7$4?"(8"-+8 #&8 %(%&42% 7)+&"#+-.4I $%2).5@ .5/$)+). 7$4 
7&%().)-7$"#,7$"#4-"&'(5@ $%/)-%@, (%$,6"(48@ ()$?%&'()I S:+7&,%-%;44 4 7$)":-(5@ 
%.%$48@; #&8 )/)+().%(48 $%2?"$% 4 :)(!4*,$%;44 +%(4-%$()-2%R4-(5@ 2)( O><; #&8 
$"6"(48 4(5@ 2%#%3, .)2(4:%0R4@ 7$4 7$)":-4$).%(44 $%#4%;4)(()-)7%+(5@ )/\":-).. 
B#(%:) 7$"#&%*%"?%8 . ("I ?"-)#)&)*48 4?""- $8# ("#)+-%-:).: 

1) 9=O-98 7)2.)&8"- );"(4-' ?%:+4?%&'(5" #)2).5" (%*$,2:4 #&8 (%+"&"(48 7$4 
(%4/)&"" ("/&%*)7$48-(5@ ,+&).48@ $%++"8(48 %.%$4I()*) .5/$)+% /"2 ,3"-% ."$)8-()+-4 
4@ $"%&42%;44; 

2) L" ,34-5.%"- .&48(4" 2%+-$)I:4 7$)?7&)R%#:4 (% @%$%:-"$4+-4:4 $%++"8(48 
7$4?"+4.  

M (%+-)8R"I $%/)-" 7$"#&)1"(5 4 $"%&42).%(5 %&*)$4-?5, )/)/R%0R4" 
?"-)#4:, 9=O-98 (% +&,3%I ,3"-% .&48(48 2%+-$)I:4 4 *$%#4$"( 7$)?56&"(()I 2)(5 
O><. 
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=$"#&)1"( 4 %7$)/4$).%( ?"-)# .)++-%().&"(48 ."$-4:%&'()I +-$,:-,$5 
%-?)+!"$()*) 7)*$%(43()*) +&)8 (O=<) 7) $8#%? (%/&0#"(4I (% )#()? ,$).(" + 
7$4.&"3"(4"? !4243"+:4 +)#"$1%-"&'()I 34+&"(()I ?)#"&4, :)$$":-() )74+5.%0R"I 
+,-)3(5" :)&"/%(48. 9"-)# /%24$,"-+8 (% S:+7"$4?"(-%&'() )/)+().%(()? !%:-", 3-) 
4?"(() +,-)3(5" :)&"/%(48 -"?7"$%-,$5 .)2#,@%, )/82%((5" +.)4? 7$)4+@)1#"(4"? 
:)&"/%(48? 4(+)&8;44, 8.&80-+8 )-."-+-."((5?4 2% !)$?4$).%(4" ."$-4:%&'(5@ 
*$%#4"(-). -"?7"$%-,$5 . (41("I 3%+-4 O=< 4, :%: +&"#+-.4", )7$"#"&80- ."$-4:%&'(,0 
+-$,:-,$, %-?)+!"$()I -,$/,&"(-()+-4, +:)$)+-4 4 (%7$%.&"(48 ."-$%. =$"#&)1"((5I 
?"-)# %(%&42% 7)2.)&8"- 4+7)&'2).%-' #&8 $%+3"-% :&4?%-43"+:4@ @%$%:-"$4+-4: O=< 
#%((5" +-%(#%$-(5@ ?"-")$)&)*43"+:4@ (%/&0#"(4I, (%7$8?,0 ("7$4*)#(5" #&8 
42,3"(48 "*) ."$-4:%&'()I +-$,:-,$5.  

M57)&("(5  $%+3"-5 4 +-%-4+-43"+:4I %(%&42 !%:-)$). $%2/%.&"(48 4 )+%1#"(48  
. $%I)(" $%2?"R"(48 KO><-2.  

E&8 7)&,3"(48 +-%-4+-43"+:4 )/"+7"3"((5@ $%+3"-(5@ 7$);"(-4&'(5@ );"(): 
,$).("I 99 % 4 .56" 7$4?"("( +7";4%&'(5I ?"-)# +*&%14.%(48 2(%3"(4I !,(:;44 
$%+7$"#"&"(48 . #4%7%2)(" ."$)8-()+-"I $"#:4@ +)/5-4I, )+().%((5I (% "" 
%77$):+4?%;44 !,(:;4"I .4#%: F(x) = 1 – exp(-ixb), *#" 2(%3"(48 ("42."+-(5@ 
:)S!!4;4"(-). i, b )7$"#"&80-+8 ?"-)#)? (%4?"('64@ :.%#$%-). 7) S?74$43"+:4? 
2(%3"(48? !,(:;44 $%+7$"#"&"(48.   

L% )+()." 7$"#&)1"(()*) 7)#@)#% #&8 7&)R%#:4 KO><-2 7)&,3"(5 2(%3"(48 
!%:-)$). $%2/%.&"(48 4 )+%1#"(48 $%#4)%:-4.(5@ 7$4?"+"I + )+$"#("(4"? 2% 1, 8, 24 4 
48 3 + ,3"-)? .&48(48 2%+-$)I:4 4 *$%#4$"( $%2&43()I )/"+7"3"(()+-4. 
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Keywords: planetary boundary layer, atmospheric dispersion factor and precipitation factor. 
Technical document ”Instructional guidelines for assessment of radiation situation in the 

environment and expected exposure of population at short-term releases of radioactive 
substances to the atmosphere (MDBA-98)”, Ministry of Atomic Energy, 9., 1999 was 
developed for estimation of the following extreme values: air concentrations of released 
radionuclides, surface activities of radionuclides deposed on the ground and predicted exposure 
doses for population at design basis accidents and incidents which are not “severe” according to 
INES (IAEA Guide, 2001).  

MDBA-98 method is used to analyse consequences of short-term releases at planned 
preventive maintenance, anticipated operational occurrences and design basis accidents; to 
substantiate sizes and configurations of sanitary protection zones for NPP; to solve other 
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problems arising when design of a radiation-dangerous facility is being elaborated. However, 
this methodology has a few disadvantages:   

3) MDBA-98 enables to assess maximum dose commitments for population at the most 
unfavorable weather conditions of emergency release scattering in the atmosphere without taking 
into account the probability of their realization, 

4) It does not take into account the effect of on-site buildings on the parameters of 
emergency release scattering in the atmosphere.  

In this work the algorithms are suggested and realized to generalize MDBA-98 method 
and to take into account the effect of buildings and water cooling towers erected on site of NPP.  

The method for determination of the vertical structure of the planetary boundary layer 
(PBL) based on weather sequences obtained at standard level is suggested and tested using the 
physically substantiated numerical model, which describes correctly the diurnal variations. This 
method is based on the experimentally confirmed fact that the diurnal variations of the air 
temperature caused by the insolation variations form the lapse rate in the bottom of PBL and 
therefore determine the structure of atmospheric turbulence, wind speed and wind direction. 

Although the data of standard meteorological observations are not applicable directly to 
investigation of the vertical structure of PBL, the suggested method of analysis allows using 
them for calculation of the PBL climatic parameters.  

The atmospheric dispersion factors and precipitation factors have been calculated for the 
region of LNPP-2 site, and statistical analysis of these factors has been performed.  

To obtain meteorological statistics, sufficient to calculate the dispersion factors and the 
precipitation factors with probability of 99 % and above, the special distribution function 
smoothing method is applied in the range of low probabilities for rare events, based on its 
approximation by the following function: F(x) = 1 – exp(-ixb), where the unknown coefficients 
i, b are determined using the least-squares procedure and empirical distribution function values.   

Based on the suggested approach the atmospheric dispersion factors and precipitation 
factors for radionuclides released from LNPP-2 have been obtained with averaging for 1, 8, 24 
and 48 h and with different probability of realization taking into account the effect of on-site 
buildings and water cooling towers. 

 
 

INTEGRATED SOFTWARE FOR ENVIRONMENTAL MONITORING 
Gal R. 

KISTERS AG, Munich, Germany 
Industriestrasse 51, 82194 Gröbenzell bei München, robert.gal@kisters.de 

 
Keywords: environmental monitoring, hydrology, ground water, water quality, air quality, information 

management system, time series management, GIS, WISKI. 
KISTERS software product family brings together solutions for all actual requirements of 

modern environmental monitoring with its quantitative and qualitative parameters. The modular 
system includes data acquisition, storage management, automatic background calculation, 
computation and analysis, data exchange in various formats, automation of services, data 
presentation including spatial projection, web publishing and alarm management. Inbuilt 
powerful script language is used for specific calculations and creating reports. 
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The core technology, which provides the backbone of key services for environmental 
management data processing is called KISTERS Time Series Management (KiTSM). KiTSM is 
combining interdisciplinary demands on time series processing with regard to mass data 
capabilities, scalability, modular design and flexibility to work in diverse specialist areas, high 
level of automation, reliability, security, integration potential, broad platform independence, 
redundancy and resilience. Organic part of integrated WISKI information system is the 
hierarchical metadata structure where the monitoring network and measured or computed 
parameters are defined. This approach allows adapting the system for various types of 
monitoring programmes and easy to define parameters of quantity of surface and ground water, 
climate, air and water quality, sediment loads, seismic activities, human activities and measuring 
equipments as well. WISKI as a client application is a strong, modern desktop tool connected to 
all metadata and time series data. Effective data management is performed by default and user 
defined explorer views and time series graphs with sophisticated data editing and quality control 
capabilities. 

WISKI since now 25 years experienced information management system integrates and 
significantly improves data and information management practices at various organizations 
world wide which are involved in environmental monitoring as e.g. environmental agencies, 
hydrological and meteorological services, municipalities, water management companies, 
consulting and engineering bureaus, universities, etc. The paper deals about the main principles, 
functions and architecture of a state of the art Time Series Management System, metadata 
management and fields of application in areas of anthropogenic impact on environment. 
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anomalies. 
Thermal infrared imagery significantly differs from the other types of remote sensing 

data by revealing intrinsic emission of object. This allows us to identify various thermal 
anomalies which can detect increasing of temperature or its decrease. Such anomalies vary in 
their intensity, magnitude and genesis. Thermal anomalies related to modern cities are the most 
common objects of thermal anomalies studying. This phenomenon is called “urban heat island”. 

Although the phenomenon was first discovered by Luke Howard who studied London 
climate, it was only in XX century when researches essentially began. Currently there is already 
a great scientific experience in urban heat island studies all over the world but there still are 
some lacks of knowledge of heat island evolution in time and space.  

It should be noted that in Russian science prevails the urban heat island studies approach 
based on meteorological data analysis, and not much attention is paid to thermal imagery data. 
The situation abroad is quite different: thermal imagery, especially accessible (Landsat-5 and 
Landsat-7 in the first place), is widely used for urban heat island studies. The access to Landsat 
imagery is provided by United States Geological Survey (USGS). Landsat imagery is one of the 
most widespread remote sensing data used as the source of geographical information in middle-
scale researches, this applies to thermal infrared channel data as well as to the others. This 
imagery reveals the spatial pattern of urban heat island, helps to examine the evolution in time 
and space of local thermal anomalies and to estimate the thermal effects of various urban objects. 

Our study of Moscow urban heat island is based on 10 ETM+ thermal infrared images 
acquired from 1999 to May 2003. The images are collected to describe Moscow urban heat 
island in different seasons. The main objective of our work is to develop the thermal infrared 
imagery processing technique which allows creating cartographic materials. Such materials were 
made for Moscow and some surrounding areas. Thus, Moscow thermal zones map based on 7-
levels quantized thermal images analysis. 4 zones and 11 subzones are marked, they are 
characterized by different types of thermal emission evolution. Thermal zones are similar to 
city’s functional zones but subzones are giving much additional information. For example, there 
are industrial territories characterized by thermal anomalies of different intensity. The other map 
– Moscow SZAO thermal anomalies – based on detailed analysis of thermal anomalies time and 
space evolution on the territory of Moscow North-Western administrative okrug. This map 
presents thermal anomalies of different time evolution type and intensity; the residential zones 
are represented as background thermal field. In addition, there was made the analysis of a 
territory on the north of Moscow oblast – its thermal field was defined as the background to the 
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whole Moscow urban heat island. This site was used for testing the improved technique of 
multitemporal thermal infrared imagery processing. 

As the result, the multitemporal thermal infrared imagery processing technique was 
developed. It allows estimation of time and space evolution of thermal anomalies. The maps 
based on such technique can be used in urban planning, cities improvement and pollution sources 
revealing.  
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@.)4(:4 .56" 7) +$%.("(40 + G&'(4:)? 3"$(43()-+!%*().)-2"&"()?)6(5?, 
$%+7)&)1"((5? . 7)(41"(()I ;"(-$%&'()I 3%+-4 %$@47"&%*%. 

M7"$.5" 7)&,3"(5 #%((5" 7) 7$)#)&14-"&'()+-4 142(4 @.)4 "&4 (% M%&%%?+:)? 
%$@47"&%*". M58.&"(), 3-) 7$)#)&14-"&'()+-' 142(4 @.)4 "&4 .56" 7$4.)#4?5@ . 
&4-"$%-,$" 2(%3"(4I #&8 #$,*4@ $%I)(). F)++44 4 +)+-%.&8"- . +$"#("? ):)&) 11 &"-, 
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FOREST MONITORING IN VALAAM ARCHIPELAGO BY ANALYSIS 
OF COMMON SPRUCE (PICEA ABIES (L.) KARST) NEEDLES 

MORPHOMETRIC CHARACTERISTICS 
Komolova S.A., Lebedeva N.V. 

Education and Scientific Station «Valaam», RSHU, Saint-Peterburg, Russia 
195196, St. Petersburg , Malookhtinsky prospect, 98, svetlanakomolova@yandex.ru 

 
Keywords: Morphometric characteristics of needles, common spruce needles longevity, Valaam 

archipelago, monitoring. 
The coniferous trees needles morphometric characteristics are used for ecological 

estimation in different territories in Russia, Europe. The forests of Valaam archipelago are old-
growth and unique in Karelia and North-East of Russia. The archipelago is situated in northern 
part of the Lake Ladoga in zone without air pollution. Common spruce (Picea abies (L.) Karst) 
needles morphometric characteristics in Valaam archipelago are studied during three years in 
two different ecotope types. The needles thickness, length, width, mass, and SLA were 
investigated. The number of studied spruce needles is 1880. We used for the analysis nine trees 
of different stand layers from every forest type. The middle age of spruce trees of upper layer is 
130 years. The spruce needles of the first and second years were investigated.  Relationships 
between common spruce needles morphometric characteristics and factors of ecotope and 
phytocenosis were described. The decrease needles mass (dry weight) and needles thickness 
from crown to shrub layer is shown in two forest types: grass spruce-pine forest with 
Hylocomium, Dicranum and bilberry-sphagnum spruce forest. The needles thickness and needles 
mass (dry weight) are distinguished in two forest types. The spruce needles longevity was 
described in Valaam archipelago for the first time. The common spruce needles longevity is 9-15 
years.  
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9GHBEV D B_jGAHV 9BLDHBFDLCO =FD BTGLAG EDLO9DAD 
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. ?"*%7)&4+%@ ("#)+-%-)3(). =)S-)?, . 7)+&"#("" .$"?8 .+" 3%R" . :%3"+-." )/\":-% 
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M S-)? +&,3%" (".)2?)1() )-+&"#4-' .$"?8 2%*$82("(48, () ?)1() -)3() ,+-%().4-' 
4+-)3(4: 2%*$82("(48 4 !)$?, "*) 7)+-,7&"(48 . %-?)+!"$,, 3-) 7)2.)&8"- *).)$4-' ) 
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+-"7"(' "*) .&48(48 (% ):$,1%0R,0 +$"#,. B+&)1(80R4? !%:-)$)? 8.&8"-+8 
7"$4)#43()+-' .57%#"(48 4 :)&43"+-.) )+%#:)., () S-)- !%:-)$ &"*:) ,+-$%(8"-+8 
4+7)&'2).%(4"? :)S!!4;4"(-% :)(;"(-$4$).%(48 7) )-()6"(40 : !)().)?, ,3%+-:,. M 
:%3"+-." 4(-"*$%&'()*) 7):%2%-"&8 42?"("(48 :)(;"(-$%;44 2%*$82(80R4@ ."R"+-. . 
%-?)+!"$" ?)*,- +&,14-' *)#).5" :)&';% $%+-"(4I, :)-)$5" 7)2.)&80- $":)(+-$,4$).%-' 
S:)&)*43"+:,0 +4-,%;40 (% 7$)#)&1"(44 142(4 #"$".%, 42?"$8"?)*) #"+8-:%?4 &"-. 
B+)/,0 2(%34?)+-' S-)- )/\":- 4 ?"-)# ?)(4-)$4(*% 7$4)/$"-%"- . ?"+-%@, *#" 
$"*,&8$(5I 4&4 +"2)((5I ?)(4-)$4(* (" 7$).)#4-+8. GR" )#(4? )/\":-)? ?)(4-)$4(*% 
8.&80-+8 ."$@).5" -)$!8(4:4, $%+7)&)1"((5" . 7$4*)$)#()I 2)(". =)+&)I(5I %(%&42 
-%:4@ )/\":-). 7)2.)&8"- .)++-%().4-' S:)&)*43"+:,0 +4-,%;40 . -"3"(4" +)-"( 4 -5+83 
&"-, -.". )@.%-5.%"- 4 #)-"@()*"((5I 7"$4)#. <)3"-%(4" +-)&' $%2(5@ 7) +)+-%., 4 
@%$%:-"$4+-4:%? )/\":-). 7)2.)&8"- 7)&,3%-' /)&"" )/\":-4.(,0 );"(:, +)+-)8(48 4 
42?"("(48 ):$,1%0R"I +$"#5, % 2(%34-, #"&%0- /)&"" #)+-)."$(5?4 7$)*()25 ) 
.)2?)1()+-4 4@ #4(%?4:4 . /,#,R"?. 

<+E-H+ .D2-,535+ 28( G(5+5)-.-9 2-4438K*3 N(5-E85+7*(, Y# 14.740.11.0641; 
Y# 14.740.11.0299. 
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THE METHODS AND THE OBJECTS OF MONITORING FOR ASSESSMENT 
DYNAMICS OF ATMOSPHERE STATUS IN THE URBAN AREAS* 

Larina N.S., Larin S.I., Garmanova T.V. 
Tyumen State University, Tyumen, Russia 

625003, Tyumen, Semakova str., 10, nslarina@yandex.ru 
 

Keywords: the methods and the objects of monitoring, atmospheric air, snow blanket, tree rings. 
Atmosphere is most dynamic medium, therefore it is an important medium for formation 

of population life quality in the urban areas, also it is most difficult for monitoring. Nowadays 
regular, periodic and episodic sample collection is used as monitoring object of atmosphere 
status. In any cases a single sample is collected because air composition is changing constantly 
and there is no possibility for control of definition correctness and accuracy. These drawbacks in 
part are compensated when the automatic stations are used. However the number of these 
stations even in the large cities is insufficient in the territory of the Russian Federation. 
Therefore in the past time frequently snow (winter season) or plant (summer season) are used as 
an object of seasonal monitoring. In this case it is impossible to trace the pollution time, but it is 
possible to establish a source of pollution and a form its intake in the atmosphere. The 
complicate factor is periodicity throughfall and quantity of fallout. 

As an integral indicator of changes in the concentration of contaminants in the 
atmosphere annual rings of plants can serve which allow to reconstruct the ecological 
situation on the continuation of the tree of life, measured in decades. The object acquire 
significance in the places where regular and seasonal monitoring is not carried out. 
 Another object of monitoring is peat  located in a suburban area. Layer by layer analysis of 
these objects allows to reconstruct the ecological situation during hundreds or thousands 
of years. The combination of different objects allows to receive more impersonal assessment of 
environmental status.  

The research work have been carried out with financial support from Ministry of 
Education and Science of the Russian Federation Governmentcontract 14.740.11.0641; 
Government contract 14.740.11.0299. 
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198504, >. ?3H8-4.-83F, 65(.38)(H3H)*(9 28., 26, artlopatnikov@gmail.com 
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H38@-*+H+,(I. 
<"(+)$5 (% )+()." 7)&,7$).)#(4:).5@ ):+4#). ?"-%&&). 8.&80-+8 )#(4?4 42 

(%4/)&"" 3%+-) 4+7)&'2,"?5@ -47). *%2)3,.+-.4-"&'(5@ +"(+)$).. =$4(;47 $%/)-5 
,:%2%(()*) -47% +"(+)$). )+().%( (% 8.&"(44 *"-"$)*"((5@ :%-%&4-43"+:4@ $"%:;4I, 
.)2(4:%0R4@ (% *$%(4;" *%2--."$#)" -"&), . $"2,&'-%-" :)-)$5@ 7$)4+@)#4- $"2:)" 
.$"?"(()" 7).56"(4" S&":-$43"+:)I 7$).)#4?)+-4 7&"(:4, +.82%(()I + ,."&43"(4"? 
34+&% +.)/)#(5@ ()+4-"&"I 2%$8#%. 
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SEMICONDUCTOR METAL OXIDE SENSORS FOR GAS 

CHROMATOGRAPHY DETECTION OF VOLATILE ORGANIC 
COMPOUNDS IN AIR 

Lopatnikov A.I., Povarov V.G., Geibo D.S., Bulatova A.V. 
Saint Petersburg State University, Saint Petersburg, Russia 

198504, Saint-Petersburg, Petergof, Universitetskiy pr., 26, artlopatnikov@gmail.com 
 

Keywords: detection, volatile organic compounds, gas chromatography, thermocatalysis. 
Sensors based on semiconducting metal oxides are one of the most widely used type of 

gas-sensitive sensors. The operation principle of this sensors is based on the phenomenon of 
heterogeneous catalytic reactions occurring between solid and gas, resulted in a temporary 
increase of the film electrical conductivity, which is associated with an increase in the number of 
free charge carriers. 

The presented work describes the application of semiconducting metal oxide detectors in 
gas chromatography. Sensing system easily integrates into series gas chromatograph, functioning 
as a streaming detector. During the work the thin-film sensors based on tin dioxide modified 
with copper dioxide and vanadium pentaoxide were investigated. The additives mentioned above 
are typical oxidation catalysts, that are significantly improves the conditions of analysis. 

Because of high specificity of catalytical reactions occurring on the detectors’ surface, the 
shapes of their responses differs for various volatile compounds. The methods including the 
comparison of responses of dependencies forms can be used for qualitative analysis.  
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%(%&42%-)$% EDM180 4 $"2,&'-%-%?4 *$%.4?"-$43"+:4@ 42?"$"(4I, 7)&,3"((5@ + 
7)?)R'0 7$)/))-/)$()*) ,+-$)I+-.% LVS3.1. 

F%2$%/)-%(% ?"-)#4:% .57)&("(48 42?"$"(4I ?"&:4@ !$%:;4I PM10 4&4 PM2,5 + 
7)?)R'0 %(%&42%-)$% EDM 180, .:&03%0R%8 7$);"#,$, )7$"#"&"(48 7)7$%.)3()*) 
:)S!!4;4"(-% 4 ?"-)#% :)(-$)&8 "*) +-%/4&'()+-4. 

F"2,&'-%-5 ?)*,- /5-' 4+7)&'2).%(5 7$4 .("#$"(44 )7-43"+:4@ %(%&42%-)$). 
?"&:4@ !$%:;4I .2."6"((5@ 3%+-4; (% 7)+-%@ AQO F)+*4#$)?"-%. 

 
CONTROL OF SMALL FRACTIONS IN ATMOSPHERIC AEROSOL (PM10, 

PM2,5 AND PM1) BY OPTICAL ANALYZERS 
Lashmanova A.N., Kustikov Y. A. 

St. Petersburg National Research University of Information Technologies, Mechanics and 
Optics, St. Petersburg, Russia 

197101, St.Petersburg, Kronverksky prospect, 49, anastasia.lashmanova@gmail.com 
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Clean air is essential for human health and the environment. But since the beginning of 

the industrial revolution, the quality of air that people breathe, declined significantly, mainly due 
to human activities. The increase in industrial production and electricity generation, fossil fuel 
combustion, as well as dramatically increasing the number of vehicles causing air pollution in 
cities, which in turn leads to health problems of the population. 

Therefore, metrological support of complex problems to determine the content of fine 
fractions of particulate matter PM10 and PM2,5 is very important. 

This work included a study of the characteristics of the optical analyzer EDM180, based 
on the method of counting particles from the intensity of scattered light and the development of 
measuring techniques, ensuring its effective application to monitor the dust fractions of PM10 
and PM2,5. 
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Keywords: multiagent system, a mathematical model, the spring flood, the flood zone. 
In a spring high water the great attention is paid to support of customers by the 

hydrological information. Character of passage of a high water, periods of opening of the rivers, 
water maximum level in the river and possible zones of flooding are predicted. Such prognozes 
are used for carrying out of a preparatory work, and also to foresee the measures in case of an 
emergency situation. 

To forecast exactly it is necessary to take into consideration a great volume of the 
dynamically arriving information from different sources, and also to consider the available 
statistics for the last periods. For visual representation of a flooding area and the dynamic of 
change of happening processes, it is necessary to integrate all existing methods into one 
program, using accessible program hardware complexes (PHC). It is offered to consider the three 
level model of visualisation of hydrological process for carrying out of the analysis of a spring 
high water. 

The model of physical level (the first level) contains the data about the topography 
specification of the territory. At this level the three-dimensional map of the monitoring territory 
is made. 

The second – a program - hardware level. The main goal is collection, storage and data 
transfer. The given level shows functions of everyone (PHC) and describes, how they interact 
among themselves in the process of collection, transmission and storage of gidrometeorological 
information. At this level the template for everyone (PHC) on which the data will be accepted is 
defined. Determination of the templates are necessary for structurization and information 
transmission on the third level. 

At the third level it is developed an intellectually-informational system that is used for 
forecasting and visual representation of dynamics of gidrometeorological situations. At this level 
the expert-gidroprognozist can make a model of the probable emergency situation based on the 
given parameters. 

The developed program complex of visualisation of the hydrological processes is based 
on multiagent systems. Such complex will allow to predict and model of spring or flood on any 
section of the river, to visualize  the situation that is actual. 
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Keywords: sea-air CO2 exchange, seasonal and interannual variability of CO2 flux, trends, wavelet 

analysis. 
The recent estimates of carbon dioxide exchange between the ocean and the atmosphere 

are given. The semi-empirical model of sea-air CO2 fluxes, based on measurements of CO2 
partial pressure and satellite data on wind speed and sea surface temperature (Park et al., 2010) is 
discussed. 

Spatio-temporal characteristics of the resulting monthly sea-air CO2 flux for 4-degree 
latitude zones of the World Ocean for the period 1980-2010 are considered. The regularities of 
the annual and semi-annual cycle of CO2 flux in different latitude zones and the whole ocean are 
determined by means of harmonic analysis. The maximum value of the 1st harmonic is 
2.1 mol/m-2yr-1 and corresponds to 30-34oN latitudes; its contribution to the variability of the 
original time series is more than 90%. The maximum value of the 2nd harmonic is noted in 42-
46oN latitudes, where it reaches 1.1 mol/m-2yr-1 and contributes to the variability more than 60%. 
For the global CO2 flux the contribution of the annual harmonic to variability of the original time 
series is 44%, and the contribution of the semiannual harmonic is 18%. 

Trend analysis showed that in most latitude zones, they are significant. The maximum 
positive trend observed in 10-14oS latitudes and the maximum negative trend – in 46-50oS and 
62-66oN latitudes. Distinct intensification of the carbon dioxide exchange between the ocean and 
atmosphere is found.  

The trend of the global CO2 flux is positive and shows a slight decrease of the CO2 flux  
(-0.005 PgCyr-1). The interannual variability of global sea-air CO2 exchange during 1982-2010 
indicates two opposite trends: the increase of CO2 flux from the atmosphere into the ocean until 
1997, and its decrease thereafter. In the first case the magnitude of the trend is Tr = -0.016 
PgCyr-2 and the trend describes about 24% of the variability of the original time series, in the 
second case the trend is Tr = 0.022 PgCyr-2 with determination coefficient of R2 = 0.39. If in the 
coming years this tendency continues, 1997 will be considered a turning point after which the 
role of the oceans as a stabilizer of the greenhouse effect begins to decrease. 

The wavelet transform of monthly values of the global sea-air CO2 flux over the period 
1982-2010 showed the presence of 48-60-months cycles in addition to the annual and 
semiannual cycles. The minimum cycle time (48 months or 4 years) corresponds to the 
beginning of the 21st century, and the maximum (60 months or 5 years) – to the early 90s of last 
century. However, the contribution of the cycle to the variability is only 1%, so it is not 
significant. 
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The wavelet analysis for the latitude zones indicated that 5-4-years cycle is not evidently 
shown, and it’s formed due to imposition of oscillations with different periods corresponding to 
separate latitude zones, so its long term stability is uncertain. 
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After a population's exposure to small doses of radiation, it is vital to quantify the exact 

dose. These exposure events may occur during various situations, such as a nuclear power plant 
accident, a terrorist attack using nuclear or radiological weapons, or a serious violation of safety 
rules in the nuclear industry. We cannot exclude (and in the Czech Republic it is fairly serious 
problem) long-term uncontrolled exposure to ionizing radiation from elements of an isotope 
decay series of radon-222 (222Rn). This problem spread virtually all over the entire territory of 
the Czech Republic. Mean annual effective doses for a person in relation to the inhalation of 
radon and its decay series, in an average of 1.2 mSv. The Czech Republic belongs to a group of 
states in which the concentration of radon in the air is among the highest. Therefore, the mean 
annual effective dose for residents of the Czech Republic in relation to inhalation of radon and 
its products is approximately twice as high compared with the rest of the world. 

Health effects after exposure to radon cause 900 deaths of people diagnose with lung 
cancer each year (approximately 15 % of deaths, with this diagnosis) in the Czech Republic. Due 
to the size and scope, it is not possible to check the entire population with different types of 
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dosimeters. Biodosimetric methods, which are a current focal interest of many radio-biologists, 
seem to be the only possibility to evaluate collective radiation doses.  

Micro-nucleus tests based on the presence or absence of centromeres is in compliance 
with the economic requirements set for equipment and acquisition of results. In our experiments, 
we concluded that this is a sufficiently sensitive test, one that can be used whenever it is 
necessary, and that this test is suitable even for low doses of radiation. 

The work was carried out by a grant from the Ministry of Interior of the Czech Republic 
VG 20102015002. 
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Keywords: ecological monitoring, surface and underground water, hydrogeology, geoelectric control, 
automated systems. 

The problem of quality estimation of surface and underground water and research in the 
field of anthropogenic influence on water objects has become very important recently in 
connection with deteriorating of ecological situation in cities and activities of enterprises. 
Geoecological monitoring of cities is carried out by supervision systems over bowels and 
processes occurring there. These systems consist of a number of chinks located in the area so that 
they could reflect dynamic and hydrochemical features of ground water in detail. Information is 
collected mechanically by the observers who sample water for its further analysis in laboratory. 
This method slows down ecological monitoring process greatly. 

The purpose of this work is development of the hardware-software system to perform the 
real-time express quality analysis of surface and underground water in regional ecological 
monitoring systems. The hardware-software system intended for identification and tracking, 
supervision, estimation and forecasting of ecological conditions of surface and ground water in 
cities, enterprises and other objects on the basis of this system. The functioning principle of the 
system is based on that water electrical conductivity is defined by the sum of the dissolved salts 
and is considered as the basic quality indicator of natural water in many countries of the world. 
Geoelectric control is based that electromagnetic parameters of geological formation are defined 
by using the methods of geophysical electric prospecting which explore propagation features of 
constant and variable electromagnetic fields probing the earth. In this case the earth-water 
separation is the investigated formation and water electrical conductivity is the investigated 
parameter. 
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Keywords: GIS, hydrometeorological parameter, stohastic-probabilistic analysis, interpolation of 

meteorological parameter. 
This paper presents spatial presentation of results of latest processing of basic 

hydrometeorological  parameters relevant for ecological aspects on territory of the Republic of 
Serbia. Basically, we used the stohastic-probabilistic analysis results from 437 rainfall, 30 
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pluviograph and 56 climate gauging stations in Serbia. Everything has been done in GIS. A 
mathematical software was developed. This software creates interpolation of meteorological 
parameter values based on the data obtained from the station at any point with longitude and 
latitude in Serbia.  

During the interpolation process of any meteorological quantity, we take into account the 
most significant factors which affect the size of that quantity, such as: altitude sea level, latitude, 
sea and ocean effects, air circulation effect, local factor of meso-scales, etc. 

The paper will be illustrated using GIS set of maps for basic hydrometeorological 
parameters relevant for ecological aspects on territory of Republic of Serbia. 
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automated systems, spatiotemporal digital models. 
Protection of industrial enterprises from natural and technogenic consequences is one of 

the most important problems to be solved today, hence there is a great need in geoecological 
monitoring carried out by information-analytical systems. 

Automated systems for monitoring geological environment based on electromagnetic 
sounding and seismic-topographic methods play the key role here since they can monitor 
geodynamic objects effectively, estimate their status and forecast their development. However, 
the existing methods of geological environment monitoring are deprived of a single mechanism 
of interaction (local, regional and global monitoring systems are not interconnected), and the 
existing geoecological systems can hardly be used for geological environment monitoring 
because of their specific character. Therefore, centralized automated collecting and processing of 
information is practically impossible and data obtaining and forecasting are slowed down. 

The purpose of the work is to create a geographical information-analytical system that 
would combine geoecological monitoring subsystems of different structures and information 
models for carrying out global geoecological monitoring. The geoecological monitoring system 
is designed for integrating diverse geoelectric, seismic and hydrogeological automated systems 
into a single information-analytical environment, building spatiotemporal digital models of 
geological environment development, creating and editing three-dimensional location-referenced 
geological environment models, preparing graphical and text reports electronically and on paper, 
as well as providing tools for working with databases. 
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.D2+435(A, *-5F35H8(8-.+5(3. 
M :%3"+-." )/\":-% 42,3"(48 2%*$82("(48 4 );"(:4 S:)&)*43"+:)I +4-,%;44 (% 

-"$$4-)$44 *)$)#% $%++?%-$4.%0-+8 )-&)1"(48 7)(41"((5@ ,3%+-:). $"&'"!% (&,1). M 
&):%&'(5@ 7)(41"((5@ )/&%+-8@ $"&'"!% (#"7$"++48@), )/&%+-8@ 2%+-)8 7)."$@()+-(5@ 
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.)# )/$%2,0-+8 &,14, . (4@ 7$)4+@)#4- +-): %-?)+!"$(5@ )+%#:). 4 .?"+-" + -"? 
2%*$82(80R4@ ."R"+-.. =)# &,1"I 7)(4?%"-+8 /"++-)3(5I &):%&'(5I ,3%+-):, 
2%7)&(8"?5I .)#)I 7$4 .57%#"(44 %-?)+!"$(5@ )+%#:). 4 -%8(44 +("*%. H."$#5I 
?%-"$4%& )-&)1"(4I 8.&8"-+8 +$"#)I, (%:%7&4.%0R"I 2%*$82("(4" 2% 7"$4)# +.)"*) 
+,R"+-.).%(48 ()- ("+:)&':4@ ("#"&' #) ("+:)&':4@ #"+8-:). &"-). B-&)1"(48 
4(-"*$4$,0- 2%*$82("(4" ):$,1%0R"I +$"#5 7) .$"?"(4 4 7) 7$)+-$%(+-.,. 

=$)."#"() 42,3"(4" +)+-)8(48 2%*$82("(4" *. G:%-"$4(/,$*% + )-/)$)? 
7$"#+-%.4-"&'()*) :)&43"+-.% 7$)/ )-&)1"(4I ("7)+$"#+-."(() . :.%$-%&%@ . 14&5@ 
$%I)(%@ *)$)#%. M :%3"+-." 2%*$82(4-"&"I ):$,1%0R"I +$"#5 $%++?)-$"(5 -81"&5" 
?"-%&&5, ?56'8:. O(%&42 +)#"$1%(48 -81"&5@ ?"-%&&). . )-&)1"(48@ &,1 +).?"+-() + 
#%((5?4 ) 2%*$82("(44 #$,*4@ )/\":-). ):$,1%0R"I +$"#5 *)$)#% 7)2.)&8"- 7)&,34-' 
:)?7&":+(,0 :%$-4(, $%+7$"#"&"(48 2%*$82("(48 . ,$/%(424$).%(()I +$"#". 

=$)."#"(()" 4++&"#).%(4" 7)2.)&4&) 7$)."+-4 $%(14$).%(4" $%I)(). *)$)#% 7) 
+-"7"(4 2%*$82("(48. =)&,3"(5 @%$%:-"$4+-4:4, :)-)$5" +.825.%0- 2%*$82("(4" 
$%2&43(5@ )/\":-). ):$,1%0R"I +$"#5. 

 
 

THE STUDY OF URBAN ENVIRONMENTAL POLLUTION WITH USING 
PUDDLE SEDIMENTS OF AS THE OBJECT OF STUDY 

Seleznev A.A., Yarmoshenko I.V.  
Institute of Industrial Ecology of UD of RAS, Ekaterinburg, Russia 

Mailing address: 20, S. Kovalevskaya Str., Ekaterinburg, 620219 Russia, e-mail: seleznev@ecko.uran.ru 
 
Keywords: urban environment, pollution, puddle sediments of local depressed zones of relief, 

precipitations, concentration. 
Puddle sediments in the lowest depressed zones of landscape are considered as the object 

of investigation of the urban environmental pollution and evaluation of environmental 
conditions. Puddles are formed in local depressed zones of relief, areas of stagnant surface water, 
which concentrate precipitation runoff and the pollutants simultaneously. Local surface 
depressed zones tend to accumulate water and form puddles filled with sediments. Puddle 
sediments of local surface depressed zones are the component of the environment that integrates 
the pollution over the time and space. 

The study of pollution of Ekaterinburg city with the selection of a representative number 
of samples was carried out. Metal content was determined in puddle sediments directly in the 
block houses in residential areas of the city. Heavy metals and arsenic are considered as the 
pollutants. 

Analysis of heavy metal content in puddle sediments together with the other data on the 
pollution of urban environment provides the comprehensive data on the distribution of 
pollutants. This study allowed ranking the districts by the degree of pollution. The relationship 
between the pollution of several objects of the environment were analyzed. 
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9GHBEBKBCDUG<ADG O<=GAHV DL[BF9OTDBLLBCB 
B_G<=GUGLD` <D<HG9V >ABKBCDUG<ABCB 9BLDHBFDLCO 

!38>33. =.?., '+>,+3.+ ".N. 
V3438+,P5-3 >-)74+8)H.355-3 EB4K3H5-3 7C83K435(3 5+7*( %5)H(H7H 28-@D],355-9 

J*-,->(( 68+,P)*->- -H43,35(A <-))(9)*-9 +*+43@(( 5+7*, 
>. "*+H38(5E78>, <-))(A 

620219, >. "*+H38(5E78>, !-GP( #-.+,3.)*-9 7,., 20, aleksandrpsergeev@gmail.com 
 
#,BC3.D3 ),-.+: J*-,->(C3)*(9 @-5(H-8(5>, 2-4>-H-.*+ (5G-8@+F((, E+I+ 4+55DR. 
F"%&42%;48 +).$"?"(()I 7$4$)#))@$%(()I 7)&4-4:4 (%@)#4- )-$%1"(4" . 

+4+-"?%@ 7)##"$1:4 7$4(8-48 $"6"(4I . +!"$%@ $%;4)(%&'()*) 7$4$)#)7)&'2).%(48, 
)@$%(5 ):$,1%0R"I +$"#5 4 2#)$).'8 (%+"&"(48. B75- )$*%(42%;44 4 7$)."#"(48 
S:)&)*43"+:)*) ?)(4-)$4(*% $%2&43(5@, . !,(:;4)(%&'()? )-()6"(44, -"$$4-)$4I 
7):%25.%"-, 3-) 7"$.43(%8 4(!)$?%;48, . /)&'64@ )/\"?%@ 7)+-%.&8"?%8 4+7)&(4-"&8?4 
4 @$%(8R%8+8 «:%: "+-'» (% $%2&43(5@ ()+4-"&8@, ):%25.%"-+8 +&%/) 7$4*)#()I #&8 
7)+&"#,0R"I +4+-"?%-43"+:)I )/$%/)-:4. 

E&8 S!!":-4.()*) 4+7)&'2).%(48 4(!)$?%;48 #)&1(% /5-' 7$"#+-%.4-"&'(%, 
#)+-)."$(%, (%#&"1%R4? )/$%2)? +-$,:-,$4$).%(%, )/$%/)-%(% 4 7$"#+-%.&"(% . 
(")/@)#4?)? #&8 &4;% 7$4(4?%0R"*) $"6"(4" .4#". 

M #):&%#" 7$"#+-%.&"( "#4(5I 7$);"++ 7) +/)$,, +-$,:-,$4$).%(40, @$%("(40, 
)/$%/)-:" 4 7$"#+-%.&"(40 4(!)$?%;44, 7)&,3"(()I . $"2,&'-%-" ?)(4-)$4(*). 
+$"#).5@ :)?7)("(-). ):$,1%0R"I 7$4$)#()I +$"#5. E%((%8 !)$?%&42%;48 7)2.)&4&% 
+)+-%.4-' )/R4" -$"/).%(48 : 7)#*)-).:" 7"$.43()I 4(!)$?%;44 #&8 +)2#%(48 +4+-"?5 
/%2 S:)&)*43"+:4@ #%((5@. =$"#&)1"((5I 7)#@)# 7$)4&&0+-$4$).%(, . 3%+-()+-4, 
$"2,&'-%-%?4 7)&".5@ 4++&"#).%(4I ,$/%(424$).%((5@ -"$$4-)$4I +,/%$:-43"+:4@ 
*)$)#). `LOB. 

 
METHODOLOGICAL ASPECTS OF INFORMATION MANAGEMENT FOR 

ENVIRONMENTAL MONITORING SYSTEM 
Sergeev A.P., Baglaeva E.M. 

Institute of Industrial Ecology of Ural Branch of the Russian Academy of Sciences, 
Ekaterinburg, Russia 

620219, Ekaterinburg, Sofia Kovalevskaya str., 20, aleksandrpsergeev@gmail.com 
 
Keywords: environmental monitoring, preparation of information, database. 
Realization of environmental policy influence in decision support systems of 

environmental management and public health. 
Experience in organizing and holding environmental monitoring of functionally different 

territories shows that the primary dataset in large volumes presented by experimenters "as is" for 
different data carriers, is poorly suited for the subsequent systematic processing. 

For effective using the information must be representative, reliable, properly structured, 
prepared and clearly presented for the decision maker. 

The report presents full set of actions for the collection, structuring, storage, processing 
and presentation of information obtained by environmental monitoring components of the 
environment, represented as a process. This formalization allowed to make general requirements 
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for the preparation of primary information to create a system of environmental databases. The 
proposed approach is illustrated in particular by the results of field studies in urban subarctic 
territory in Yamalo-Nenets Autonomous Okrug. 
 
 

DEGLHD[DAOTD` D OLOKDQ =FB<HFOL<HMGLLB-
<HOHD<HDUG<ABW MOFDOHDMLB<HD EOLLV] M J=FOMKGLDD 
CGB>ABKBCDUG<AD9 9BLDHBFDLCB9 HGFFDHBFDW FJELV] 

9G<HBFBaEGLDW 
!38>33. =.?.1, N34.343. =.0.1, %.+5-. Q.#.2 

1V3438+,P5-3 >-)74+8)H.355-3 EB4K3H5-3 7C83K435(3 5+7*( %5)H(H7H 28-@D],355-9 
J*-,->(( 68+,P)*->- -H43,35(A <=0 (%?U 68; <=0), "*+H38(5E78>, <-))(A 

2V3438+,P5-3 Y-)74+8)H.355-3 EB4K3H5-3 7C83K435(3 5+7*( %5)H(H7H >3-,->(( ( 
>3-R(@(( (@. +*+43@(*+ =.0. 1+.+8(F*->- 68+,P)*->- -H43,35(A <=0 (%YY 68; <=0), >. 

"*+H38(5E78>, <-))(A 
620219, >. "*+H38(5E78>, !-GP( #-.+,3.)*-9 7,., 20, aleksandrpsergeev@gmail.com 

 
#,BC3.D3 ),-.+: )53>-.+A )^3@*+, (5H35)(.5-)HP .D2+435(A, 28-)H8+5)H.355--)H+H()H(C3)*+A 

.+8(+H(.5-)HP, >3-J*-,->(C3)*(9 @-5(H-8(5>, 728+.,35(3. 
C")S:)&)*43"+:4I ?)(4-)$4(* 8.&8"-+8 4+-)3(4:)? 7$)+-$%(+-."(()-.$"?"((5@ 

#%((5@ ) +)+-)8(48@ :)?7)("(-). ):$,1%0R"I +$"#5. F"2,&'-%-)? ?%-"?%-4:)-
+-%-4+-43"+:)I )/$%/)-:4 S-4@ #%((5@ . /)&'64(+-." +&,3%"., 8.&80-+8 :%$-5 
7%$%?"-$43"+:4@ 7)&"I – :%: 7$%.4&), 7)&"I 2%*$82("(4I -"$$4-)$44 $%2&43(5?4 
7)&&0-%(-%?4. =$)+-$%(+-."((%8 +-$,:-,$% +)+-)8(4I :)?7)("(-). +$"#5, .58.&8"?%8 
(% -%:4@ :%$-%@, )7$"#"&8"-+8 (" -)&':) )/\":-4.() +,R"+-.,0R"I 4 %7$4)$4 
("42."+-()I :%$-4()I 2%*$82("(48, () -%:1" 7)#$)/()+-'0 +"-4 7$)/))-/)$% 4 ?)#"&'0 
4+7)&'2).%(()*) 4(-"$7)&8-)$%. 

M%1()I +)+-%.&80R"I ,7$%.&"(48 *")S:)&)*43"+:4? ?)(4-)$4(*)? 8.&8"-+8 
7&%(4$).%(4" .$"?"(()I 4 7$)+-$%(+-."(()I 7)#$)/()+-4 )7$)/).%(48 -"$$4-)$44 + 
;"&'0 7)&,3"(48 #)+-)."$()I 4(!)$?%;44 ) 2%*$82("(44 "" :)?7)("(-).. 
L")7-4?%&'(%8 #&8 $"6"(48 :)(:$"-()I 2%#%34 ?)(4-)$4(*% 7)#$)/()+-' 7$4."#"- : 
("S!!":-4.()?, $%+@)#).%(40 $"+,$+).. H%:4? )/$%2)?, 4++&"#).%(4" 7$)+-$%(+-."(()-
+-%-4+-43"+:)I .%$4%-4.()+-4 7%$%?"-$). +)+-)8(4I :)?7)("(-). +$"#5 + ;"&'0 
42,3"(48 ."$)8-()+-(5@ @%$%:-"$4+-4: S-)I .%$4%-4.()+-4 8.&8"-+8 %:-,%&'(5?. 

M #):&%#" 7$4.)#8-+8 #%((5" ) $"%&'() (%/&0#%0R"I+8 .%$4%-4.()+-4 
$"2,&'-%-). *")S:)&)*43"+:)*) ?)(4-)$4(*% -"$$4-)$44 $,#(5@ ?"+-)$)1#"(4I, 4 
)/+,1#%"-+8 .)7$)+ 7)&,3"(48 #)+-)."$()I 4(!)$?%;44 ) 7)&8@ 2%*$82("(4I -%:4@ 
-"$$4-)$4I. 

<+E-H+ .D2-,535+ 28( 2-4438K*3 68+,P)*->- -H43,35(A <=0, 28-3*H 12-N-25-
2070. 
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IDENTIFICATION AND ANALYSIS OF SPATIAL-STATISTICAL 
VARIABILITY OF DATA IN THE MANAGEMENT OF GEO-ECOLOGICAL 

MONITORING OF ORE DEPOSITS TERRITORIES 
Sergeev A.P.1, Medvedev A.N.1, Ivanov Y.K.2 

1Institute of Industrial Ecology, Russian Academy of Sciences, Ural Branch,  
Ekaterinburg, Russia 

2Institute of Geology and Geochemistry, Russian Academy of Sciences, Ural Branch, 
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620219, Ekaterinburg, Sofia Kovalevskaya Str., 20, aleksandrpsergeev@gmail.com 
 
Keywords: snow survey, fallout intensity, spatial-statistical variability, geo-ecological monitoring; 

management. 
Geo-ecological monitoring supplies spatiotemporal data on states of environmental 

components. Generally, the maps of parameters’ fields – e.g., fields of contamination, are the 
results of mathematical-statistic analysis of the data. The spatial structure of environmental 
components states that is detected using such maps correlates not only with objectively existing, 
and a priori unknown pattern of contamination, but with grid size of sampling and interpolator 
used. 

An important component of management of geo-ecological monitoring is the planning 
process of the temporal and spatial details of the territory sampling in order to obtain reliable 
information on the pollution of its components. Non-optimal for solving of specific monitoring 
task detail will lead to inefficient spending of resources. Thus, the study of spatial-statistical 
variability of parameters of the state components of the environment is important to study the 
probability characteristics of this variability. 

The report provides data on the actual observed variability of the results of geo-ecological 
monitoring of the territory of ore deposits, and discusses how to obtain the reliable information 
about the fields of pollution of these territories. 

 
 

<BMGFPGL<HMBMOLDG 9GHBEBM ABLHFBK` 
TDOLB_OAHGFDOKYLV] HBA<DLBM M =FDFBELV] MBEO] 

Z78+,3. U.=., N7*@(5-. N.0., 0(*(H(5 ;./. 
#+I+5)*(9 (?8(.-,K)*(9) G3438+,P5D9 75(.38)(H3H, >. #+I+5P, <-))(A  

420008, >. #+I+5P, 7,. #83@,3.)*+A, 4. 18, eduard.shuralev@mail.ru 
 
#,BC3.D3 ),-.+: )(53I3,35D3 .-4-8-),(, F(+5-H-*)(5D, @3H-4D *-5H8-,A. 
O:-,%&'()I 7$)/&"?)I 7)+&"#(4@ #"+8-4&"-4I 8.&8"-+8 S.-$)!4$).%(4" .)#(5@ 

)/\":-). 4 +.82%(()" + S-4? /4)*"(()" 2%*$82("(4". B+)/"(() )7%+() 2%*$82("(4" 
7$4$)#(5@ .)# ;4%()/%:-"$4%&'(5?4 -):+4(%?4 . $"2,&'-%-" ?%++).)*) $%2.4-48, -.(. 
«;."-"(48» 4 7)+&"#,0R"*) )-?4$%(48 +4("2"&"(5@ .)#)$)+&"I. T4%()-):+4(5 
)/&%#%0- ("I$)-):+43"+:4?, *"7%-)-):+43"+:4? #"I+-.4"?, % -%:1" ?)*,- /5-' 
7$"#6"+-."((4:%?4 )/$%2).%(48 2&):%3"+-."((5@ )7,@)&"I. B+().(5?4 7,-8?4 
7)7%#%(48 -):+4(). ;4%()/%:-"$4I . )$*%(42? 3"&).":% 8.&80-+8 7$4"? 74R4, 
4(*%&8;44, :)(-%:-% + :)1"I.  



! 96 

D??,()!"$?"(-(5I %(%&42 8.&8"-+8 . (%+-)8R"" .$"?8 (%4/)&"" 7"$+7":-4.(5? 
?"-)#)? #&8 /5+-$)*) +:$4(4(*% )/$%2;). (% )/(%$,1"(4" ;4%()-):+4(). 42-2% +.)"I 
.5+):)I 3,.+-.4-"&'()+-4, +7";4!43()3-4 4 7$)+-)-5 . S:+7&,%-%;44. G+-' #.% -47% 
4??,()&)*43"+:4@ ?"-)#). #&8 )/(%$,1"(48 ;4%()-):+4(). . 7$)/%@ .)#5: 7$8?)I 
:)(:,$"(-(5I D[O + 4+7)&'2).%(4"? 7)&4:&)(%&'(5@ %(-4-"& 4 ("7$8?)I 
:)(:,$"(-(5I D[O - ?)():&)(%&'(5@ %(-4-"&. 

O(%&42 7"$.)*) -47% )+().%( (% 4+7)&'2).%(44 7)&4:&)(%&'(5@ %(-4+5.)$)-): 
7)&,3"((5@ (% :$)&4:%@ 7$)-4. /53'"*) +5.)$)-)3()*) %&'/,?4(%, :)(\0*4$).%(()*) + 
?4:$);4+-4()?-LR. <5.)$)-:4 7):%2%&4 @)$)6,0 7"$":$"+-(,0 $"%:-4.()+-' + 
?4:$);4+-4(%?4 -LR, -RR, -YR 4 ()#,&8$4()?, 3,-' @,1" + -LY 4 -LA. D(-"(+4.()+-' 
42?"("(48 ;."-% )/$%-() 7$)7)$;4)(%&'(% :)(;"(-$%;44 ?4:$);4+-4(% . )/$%2;". 

L"7$8?)I D[O (% )+()." ?4:$);4+-4(-LR, +.82%(()*) + /53'4? +5.)$)-)3(5? 
%&'/,?4()? (("+7";4!43"+:4I %(-4*"(), (%("+"(()*) . &,(:4 7&%(6"-5, + 7)+&"#,0R4? 
#)/%.&"(4"? +-%(#%$-()*) MCYST-LR %(-4*"(%, +?"6%(()*) + )/$%2;%?4 .)#5 4 
?)():&)(%&'(5?4 %(-4-"&%?4 MCYS-LR. D(-"(+4.()+-' 42?"("(48 ;."-% -%:1" )/$%-() 
7$)7)$;4)(%&'(% :)(;"(-$%;44 ?4:$);4+-4(% . )/$%2;". 

=$8?)I D[O #"6".&" 4 ?)1"- /5-' 4+7)&'2).%( in situ. L"7$8?)I 4??,()%(%&42 
4?""- /)&"" .5+):,0 3,.+-.4-"&'()+-', () -$"/,"- /)&'6" .$"?"(4 4 S-%7). 7)+-%().:4 
$"%:;44. 

 
IMPROVEMENT OF METHODS TO CONTROL CYANOBACTERIAL 

TOXINS IN ENVIRONMENTAL WATERS 
Shuralev E.A., Mukminov M.N., Nikitin O.V. 

Kazan Federal University, Kazan, Russia 
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Keywords: blue-green algae, cyanotoxins, control methods. 
The actual problem of the last decades is the eutrophication of water bodies and 

associated biogenic pollution. The cyanobacteria of concern are generally freshwater or brackish 
water species and are commonly found as 'blooms' in slow-flowing, nutrient-rich waters. Some 
species of cyanobacteria are capable of producing a variety of toxic compounds such as 
neurotoxic alkaloids, hepatotoxins, potent tumour promoters, although some toxins appear to be 
confined to specific cyanobacteria. Humans are found to be intoxicated by cyanobacneria, due to 
accidental ingestion of water during, for example, aquatic sports or following ingestion of 
drinking water contaminated with toxic cyanobacneria, or skin contact. 

. The Enzyme-Linked Immuno Sorbent Assay (ELISA) techniques are currently the most 
promising methods for rapid sample screening for microcystins because of its sensitivity, 
specificity and ease of operation. There are two types of immunoassay methods for detection of 
cyanotoxins in water samples: direct competitive ELISA based on polyclonal antibodies and 
indirect competitive ELISA based on monoclonal antibodies. 

The first type of assay is based on polyclonal antisera raised in rabbits against bovine 
serum albumin conjugated to microcystin-LR. The antisera showed good cross-reactivity with 
microcystin-LR, -RR, -YR and nodularin, but less with -LY and -LA. Color development is 
inverse to microcystin concentration. 



! 97 

Indirect ELISA based on microcystin-LR-bovine serum albumin (non-specific antigen) 
coated on plate wells, following adding of MCYST-LR standard antigens mixed with water 
samples and monoclonal anti-MCYS-LR antibodies. Color development is inverse to 
microcystin concentration also. 

Direct ELISA is less expensive and can be performed in situ. Indirect immunoassay has 
higher sensitivity, but needs more time and more processing. 

 
 

>KGAHFB]D9DUG<ADW <=B<B_ B=FGEGKGLD` 
[BHBBAD<KDHGKYLBW OAHDMLB<HD CFJLHBM 

?38](5+ ".:., V34-835*- =.=., #+I4-E(5 #.=. 
\+.8(C3)*(9 5+F(-5+,P5D9 75(.38)(H3H (@35( /.%. /385+4)*->-,  

>. !(@G38-2-,P, 6*8+(5+ 
95007, >. !(@G38-2-,P, 28. /385+4)*->-, 4, katherinepersh@gmail.com 

 
#,BC3.D3 ),-.+: >875H, .-4+, G-H-H-*, G+8+433.)*(9 H-*, 4(GG7I(-55+A 2-,A8(I+F(A, 

*-5F35H8+F(-55D9 J,3@35H, -2-,I35P. 
<"*)#(8 +,??%$(5I "1"*)#(5I ,R"$/ )- )7)&2("I 4 +"&"I +)+-%.&8"- (" ?"("" 

)#()*) ?&$#. #)&&%$).. =)S-)?, 7$)/&"?% ?)(4-)$4(*% *$%.4-%;4)(()*) #"I+-.48 . 
7$4$)#(5@ +$"#%@ 8.&8"-+8 (" -)&':) ;"(-$%&'()I -")$"-43"+:)I 2%#%3"I, () 4 .%1(5? 
7$4:&%#(5? %+7":-)? +).$"?"((5@ S:)-"@()&)*4I. L%4/)&"" ;"&"+))/$%2(5I 4 $"%&'(5I 
7,-' "" $"6"(48 +)+-)4- . 7)4+:" 4 )/)+().%(44 2%:)()?"$()+-"I .2%4?)+.824 ?"1#, 
!)-)S&":-$)@4?43"+:4?4 +.)I+-.%?4 7)."$@()+-4 *$,(-%, +)+-%.&80R"*) )7)&2(".,0 
7)$)#,, "*) :$4+-%&&43"+:4? +-$)"(4"?, !%2).5? +)+-%.)?, :%-%&4-43"+:)I %:-4.()+-'0 
4 +"&":-4.()+-'0 . $"#):+ $"%:;48@. M )+()." /)&'64(+-.% -%:4@ $"%:;4I &"1%- 
!)-)S&":-$)@4?43"+:4" 7$".$%R"(48 7$4$)#(5@ ?4("$%&). . :)(-%:-" + .)#)I. M 
$"2,&'-%-" S-4@ 7$);"++). $%.()."+(5I S&":-$)#(5I 7)-"(;4%& ?()*4@ ?4("$%&)., 
4?"0R4@ +&)4+-,0 4&4 :%(%&'(,0 +-$,:-,$,, /,#"- +#.4*%-'+8 . 7)&)14-"&'(,0 
+-)$)(,, % ?4("$%&% + 1"+-:)I +-$,:-,$)I, 2%:$"7&"(()I :4+&)$)#)?, – . )-$4;%-"&'(,0 
)-()+4-"&'() ()$?%&'()*) .)#)$)#()*) S&":-$)#% +$%.("(48. F%2()+-' S-4@ 7)-"(;4%&). 
. +)+-)8(44 $%.()."+48 7)+&" )+."R"(48 4 /,#"- )7$"#"&8-' S&":-$)#.41,R,0 +4&, 
(%:)7&"(48 +."-).)I S("$*44 . -"?().)I !%2", . ("$%.()."+(5@ ,+&).48@ – )7$"#"&8-' 
."&434(, !)-)-):%.  

D+7)&'2).%(4" #%(()*) 7)#@)#% 7)2.)&8"- );"(4-' 4 !)-):)$$)240 ?4("$%&)., 
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DETERMINATION OF ROCKS PHOTOOXIDATIVE ACTIVITY BY AN 

ELECTROCHEMICAL METHOD 
Pershyna E.D., Fedorenko A.A., Kazdobin K.A. 

Vernadsky Taurida National University, Simferopol, Ukraine, 
95007, Simferopol, Vernadsky pr., 4, katherinepersh@gmail.com 

 
Keywords: rock, water, photocurrent, Faraday current, diffusion polarization. Concentration cell, 

landslide. 
Today the net annual damage from landslides and mudstreams is almost one billion 

dollars. Therefore the problem of gravitational activities monitoring in natural habitats is not 
only the important theoretical problem, but it is also an important applied aspect of 
ecoengineering in general. The most rational and possible way of the solution of this problem is 
to search and a substantiate interrelations between photoelectrochemical properties of the 
minerals surface, its crystalline structure, phase composition, catalytic activity and selectivity in 
redox reactions. The base of such reactions is the photoelectrochemical transmutations of natural 
minerals on the mineral-waters interfaces. As a result of those processes equilibrium electrolytic 
potential of many minerals with laminated or channel structure, will be moved in a positive side, 
and a mineral with a rigid structure anchored by oxygen, - in subzero (relative to the normal 
hydrogen electrode). The difference of those potentials in the trim after illumination will size up 
the electromotive force of lights energy accumulation in the dark phase, in nonequilibrium 
requirements – will get magnitude of the photocurrent. 

Such method provides possibility to estimate rocks photocorrosion. The photocorrosion 
of the minerals is the sum of the kinetic processes in the water media. This sum consists of 
redox-pairs forming as a result of different disturbances charges in the volume and at the water-
minerals interface. In such systems the kinetics of electrode responses will be limited by Faraday 
currents which are responsible for formation of diffusion polarization. This deficiency is 
eliminated by substitution of a semiconductor electrode for a blocking electrode with a high-
capacity surface.  

Our device simulated naturals light and quantify the photooxidative activity of natural 
minerals in water media. The device allows figuring out the feeble photocurrent which is 
occurring in an anode compartment of a measuring cell. Photocurrent is a result of interaction of 
water with a surface of the explored sample. Using this device the photocurrents of some natural 
soils and minerals (bentonite, dolomite, marmoric fossil rock, samples of soil and etc.) were 
determined. Degrees of photoactivation of explored objects in the presence of water, as well as a 
degree of photooxidative activity of natural objects are determined. Proposed method can be 
used effectively in local and integrated monitoring of gravitational activity of rocks and soils. 
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THE USE OF PERMEABLE REACTIVE BARRIER FOR GROUNDWATER 

PURIFICATION FROM INORGANIC TOXICANTS 
Khlopas O.A, Kovalchuk I.A, Kornilovich B.Ju. 

Institute for sorption and problems of endoecology, Kiev, Ukraine  
03164, Kiev, Naumova str., 13, khlopasolga@gmail.com 

 
Keywords: permeable reactive barriers, groundwater, heavy metals, uranium. 
The purpose of this work is to investigate the usage of the permeable reactive barriers on 

the base of bioreduction for the purification of groundwater in one of the polluted mining regions 
of Ukraine (Kryvij Rig basin) from heavy metals and radionuclides. The possibility of the almost 
complete removing of heavy metals and radionuclides during the biological process in permeable 
reactive barriers was established. It was shown that the reduction of the soluble form of uranium 
– U (VI) to the insoluble form U (IV) in the contaminated groundwater with high content of 
soluble sulphates takes place independently from the sulphate reduction process. In this case 
such mechanisms of uranyl ions biological removing as biosorption, bioaccumulation, reactions 
of insoluble salts formation with organic ligands and microbial reduction of dissolved metals to 
the insoluble forms were implemented. The obtained results were used in the construction of the 
pilot permeable reactive barrier, which was built near the waste storage facilyty of the 
hydrometallurgical plant in Zhovti Vody City. 
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GEOECOLOGICAL CONTROL SYSTEMS 
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Murom, Russia 
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Keywords: geoecology, geodynamic control, geomonitoring, monitoring systems. 
Numerous examples of ecological failures and crisis preemergencies, on objects of life-

support of people, and in the industrial zones, arising because of incraesing growing technogenic 
loading on the geological environment, it the convincing proof of gravity of a problem and 
necessity of improvement of systems of geoecological control of geodynamic processes and 
objects. These processes can slowly develop, gradually accumulating changes, and quickly, in 
steps leading to natural-technical systems to accidents. Now for monitoring procedure, use the 
systems which are based of geoelectric methods of probing, it provides high-precision tracking 
for eksogenic geodynamics of environment and allows to predetermine possible critical 
situations. Similar systems are effective at carrying out of the long-term geoecological 
monitoring and for realization of function of the geodynamic control intended for operative 
reaction to critical geodynamic changes of object. High efficiency is reached by increase in 
sensitivity of measuring system at the expense of initial installation, operative fine tuning and 
management of sources of probing signals.  

Operating experience of geoelectric installations in systems of geodynamic control has 
shown that basic factor forming a noise and limiting possibilities of these systems, is the 
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temperature hindrance. In practice of use of geoelectric monitoring systems the level of 
temperature hindrances in certain cases on an order surpasses level of a useful signal. 

In borders of the spent work influence of temperature on accuracy of geodynamic 
estimations in geoecological control systems is defined. The method of indemnification of 
influence of temperature hindrances Is offered and is proved at registration and processing of the 
geoelectric signals, different joint application of the hardware and spatial geodynamic 
temperature indemnification, allowing to lower influences of temperature variations on accuracy 
of definition of existential geodynamic parameters. 
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7)&4+%7$)/(5?4 ,+&).48?4. L% +-%(;48@ B@-4(+:)*) .)#)@$%(4&4R% /5&) )-?"3"() 
42?"("(4" . @,#6,0 +-)$)(, +%7$)/4)&)*43"+:4@ ,+&).4I . 2009 4 2010 **. (b-
?"2)+%7$)/(5" .)#5 +?"(4&4+' a-?"2)+%7$)/(5?4). B&4*)@"-(5I 4(#":+ C,#(%I-% - 
J4-&"8 +4&'() .%$'4$).%& . 7$"#"&%@ :%1#)*) *)#% (% +-%(;48@ $. B@-% ()- 0 #) 100 %). 
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Q(%3"(48 4(#":+% (% +-%(;48@ 7$4-):). ("2(%34-"&'() )-&43%&4+' #$,* )- #$,*%, 
7)2.)&88 @%$%:-"$42).%-' .)#5 :%: «*$82(5"» 4 «)3"(' *$82(5"». Q% 7)+&"#(4" -$4 *)#% 
(2009 -2011 **.) )&4*)@"-5 /5&4 ?%++).) $%+7$)+-$%("(5 (% 4++&"#,"?5@ %:.%-)$48@, 3-) 
:)+."(() ?)1"- +.4#"-"&'+-.).%-' )/ ,."&43"(44 2%*$82("(48 /4)*"((5?4 
+)"#4("(48?4. D(#":+ M,#4.4++% (" )-&43%&+8 2(%34-"&'()I .%$4%/"&'()+-'0. 
=)#%.&80R"" /)&'64(+-.) +-%(;4I @%$%:-"$42).%&4+' :%: «*$82(5"» 4 «)3"(' *$82(5"», 
2%!4:+4$).%(5 "#4(43(5" +&,3%4, :)*#% .)#5 ?)1() /5&) );"(4-' :%: «,?"$"(()-
2%*$82("((5"». <-%(;44 7$4-):). $. K,/'8 4 $. B::"$.4&' )-()+8-+8 : :%-"*)$44 
«*$82(5"» 4 «)3"(' *$82(5"», 2% 4+:&03"(4"? ,+-'".)I +-%(;44 (% $. K,/'8, :)-)$%8 
@%$%:-"$42).%&%+' :%: «2%*$82("((%8». M+" +-%(;44 B@-4(+:)*) .)#)@$%(4&4R% 
@%$%:-"$42,0-+8 4+:&034-"&'() :%: ««*$82(5"» 4 «)3"(' *$82(5"», )#(%:) :%: ,1" 
)-?"3%&)+' .56", 4(#":+ M,#4.4++% (" $":)?"(#,"-+8 7$4?"(8-' #&8 );"(:4 &)-43"+:4@ 
S:)+4+-"?. 

E&8 +$%.("(48 $"2,&'-%-). 4+7)&'2).%(48 -$"@ /4)-43"+:4@ 4(#":+). 7) #%((5? 
2009 *. /5&4 $%++34-%(5 :)S!!4;4"(-5 &4("I()I :)$$"&8;44. B/(%$,1"(% #)+-)."$(%8 
7)&)14-"&'(%8 +.82' ?"1#, 4(#":+)? +%7$)/()+-4 =%(-&"-_,::%-<&%#"3":% 4 4(#":+)? 
C,#(%I-%-J4-&"8 (r=0.82).<&"#,"- )-?"-4-' (42:4" :)S!!4;4"(-5 :)$$"&8;44 4(#":+% 
M,#4.4++%, :)-)$5I #)+-)."$() (" :)$$"&4$,"- (4 + )#(4? #$,*4? :$4-"$4"?.  

L% )+().%(44 #%((5@ ) *$%(,&)?"-$43"+:)? +)+-%." 4 7):%2%-"&8@ 
:)&43"+-."(()*) @4?43"+:)*) +)+-%.% #)((5@ )-&)1"(4I 3"-5$(%#;%-4 4++&"#).%((5@ 
.)#(5@ )/\":-). /5&4 ,+-%().&"(5 :&%++5 2%*$82("(()+-4 )-&)1"(4I . +))-."-+-.44 + 
$"*4)(%&'(5? ()$?%-4.)? «L)$?5 4 :$4-"$44 );"(:4 2%*$82("(()+-4 #)((5@ )-&)1"(4I 
. .)#(5@ )/\":-%@ <%(:--="-"$/,$*%». =)&,3"(), 3-) )-&)1"(48, )-)/$%((5" . 6"+-4 
.)#)-):%@ ?)*,- /5-' )-("+"(5 : ,?"$"(() 2%*$82("((5?. E&8 -$"@ .)#)-):). ,+-%().&"( 
:&%++ +4&'() 2%*$82("((5@ )-&)1"(4I. =8-' .)#)-):). @%$%:-"$42).%&4+' )-&)1"(48?4 
7"$.)*) 4 (,&".)*) :&%++). – +&%/)2%*$82("((5?4 4 34+-5?4 )-&)1"(48?4 
+)-."-+-."((). B+().(5?4 2%*$82(80R4?4 ."R"+-.%?4 8.&8&4+' -81"&5" ?"-%&&5 – ?"#' 
4 :%#?4I, +)#"$1%(4" :)-)$5@ (% $8#" +-%(;4I 7$".56%&) ;"&".)I ,$)."(' . 2-5 $%2. 

H):+4:)&)*43"+:4I %(%&42 .57)&(8&+8 + 4+7)&'2).%(4"? +&"#,0R4@ -"+--
)$*%(42?).: 7$)+-"I64@ – 4(!,2)$4I $)#% Paramecium sp.,  $%:))/$%2(5@ Daphnia magna 
Straus 4 :,&'-,$5 2"&"(5@ 7$)-):)::).5@ .)#)$)+&"I Chlorella vulgaris Beij. F"2,&'-%-5 
)7$"#"&"(48 -):+4:)&)*43"+:4@ 7):%2%-"&"I #)((5@ )-&)1"(4I 42,3"((5@ ?%&5@ $": 4 
:%(%&). /5&4 @)$)6) +)*&%+).%(5 4 #"?)(+-$4$).%&4 )/R,0 -"(#"(;40. H%:, )-&)1"(48 
6"+-4 .)#)-):). @%$%:-"$42).%&4+' #)7,+-4?)I +-"7"('0 -):+43()+-4 #&8 7$)+-"I64@ 4 
)-+,-+-.4"? )+-$)I -):+43()+-4 #&8 $%:))/$%2(5@ 4 .)#)$)+&"I. E&8 -$"@ .)#)-):). 
,+-%().&"(% .5+):%8 +-"7"(' -):+43()+-4 )-&)1"(4I #&8 7$)+-"I64@ 4 (%&434" )+-$)I 
-):+43()+-4 #&8 $%:))/$%2(5@. E&8 78-4 .)#(5@ )/\":-). 7$4+,-+-.4" -):+43"+:)*) 
#"I+-.48 #&8 .+"@ -"+--)/\":-). (" (%/&0#%&)+'.  

F%+3N- :)S!!4;4"(-). :)$$"&8;44 $"2,&'-%-). @4?43"+:)*) %(%&42%, )7$"#"&"(48 
/4)-43"+:4@ 4(#":+). #&8 /"(-)+(5@ +))/R"+-. 4 -):+4:)&)*43"+:4@ 7):%2%-"&"I #&8 
-"+--)/\":-). $%2&43()*) +4+-"?%-43"+:)*) ,$).(8 7):%2%& #)+-%-)3() .5+):,0 
+@)#4?)+-' $"2,&'-%-). %(%&42).. =$4 S-)?, $"2,&'-%-5 7$4?"("(48 /4)&)*43"+:4@ 
?"-)#). +.4#"-"&'+-.).%&4 ) -"(#"(;44 ,."&43"(48 %(-$)7)*"(()I (%*$,2:4 (% .)#)-):4 
4 ,@,#6"(44 +)+-)8(48 #)((5@ )-&)1"(4I (% 7$)-81"(44 .+"*) 7"$4)#% 4++&"#).%(4I, 
("+?)-$8 (% /)&"" (42:4I ,$)."(' +)#"$1%(48 2%*$82(80R4@ ."R"+-.. J+-%().&"(% 
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(")/@)#4?)+-' +).?"+-()*) 4+7)&'2).%(48 ?"-)#). /4)&)*43"+:)I );"(:4 +)+-)8(48 
.)#)-):). 4 ?"-)#). :)&43"+-."(()*) @4?43"+:)*) %(%&42%. <)7)+-%.4?5" $"2,&'-%-5 
?)*,- /5-' 7)&,3"(5 :%: 7$4 4+7)&'2).%(44 /4)-43"+:4@ 4(#":+)., -%: 4 7$4 
)7$"#"&"(44 -):+4:)&)*43"+:4@ 7):%2%-"&"I, )+)/"(() #&8 7$)+-"I64@ 4 $%:))/$%2(5@. 

 
BIOINDICATION ANM BIOASSAY ARE BASIC METHODS OF SMALL 

RIVER’S BOTTOM SEDIMENTS 
Kulichenko A., Axarina A., Rumyantseva A. 

Russian State Hydrometeorological University, 
Saint-Petersburg, Russia 

195196, St. Petersburg, Malookhtinsky pr., 98, au_kulichenko @ mail.ru 
 
Keywords: small rivers, bottom sediments, bioindication, benthos community structure, crustacean and 

protozoa bioassay, Ohta river. 
The aim of the investigation was to compare results 14 small rivers and channels of Saint-

Petersburg bottom sediments chemical analyses with bioindication and bioassay the same.  
During 2002-2011 species composition and structure of benthos communities, physical 

and chemical components and protozoa, crustacean and algological toxicity of bottom sediments 
were detected.  

Compared results using of chemical and biological methods of sediments pollution 
estimation was established an increase in the anthropogenic load. However, content of separate 
polluting substances, especially heavy metals, excepting zinc and cadmium, were reduced. 
Probably it depends on integral sensitiveness of benthic indicators and test-organisms.  

Thereby reliable estimation small rivers bottom sediments pollution can be succeed using 
both chemical and biological methods, application of bioindication and bioassay approach gives 
similar results. 
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()*#&3 #7)/"% 0/*'#4#$)//3: 1#6&)2-*1%2 /0 

$#'#&-";< -')&;. &%0$/#-*%0, #7)/"0 % 4'#7)--3 
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BTGLAO OLHFB=BCGLLBCB MBQEGW<HMD` LO BAFJaOZXJZ 
<FGEJ 9GHBEB9 DQ9GFGLD` [KJBFG<TGLTDD ]KBFB[DKKO 

=54833. :.0. 
?38@)*(9 >-)74+8)H.355D9 5+F(-5+,P5D9 ()),34-.+H3,P)*(9 75(.38)(H3H,  

>. ?38@P, <-))(A 
614990, >. ?38@P, 7,. '7*(83.+, 15, egis@psu.ru 

 
#,BC3.D3 ),-.+: E(-(54(*+F(A, G,7-83)F35F(A R,-8-G(,,+, )-)5+ -ED*5-.355+A, G,7-8(@3H8 

«V-H-5-10».  
F"*4+-$%;48 7"$.43(5@ 7$42(%:). 42?"("(48 +)+-)8(48 $%+-4-"&'()+-4 8.&8"-+8 

.%1()I 4 %:-,%&'()I 7$)/&"?)I. [)-)+4(-"-43"+:4I %77%$%- $%+-"(4I . 7"$.,0 )3"$"#' 
7)#."$*%"-+8 .)2#"I+-.40 .("6(4@ !%:-)$)., . -)? 34+&" 4 %(-$)7)*"((5@. M #%(()I 
$%/)-" #&8 42?"$"(48 ,$).(8 %(-$)7)*"(()*) .)2#"I+-.48 4+7)&'2).%&+8 ?"-)# 
$"*4+-$%;44 2%?"#&"(()I !&,)$"+;"(;44 @&)$)!4&&% @.)4 +)+(5 )/5:()."(()I. 

F%/)-5 7$).)#4&4+' (% #.,@ )+)/) )@$%(8"?5@ 7$4$)#(5@ -"$$4-)$48@ (BB=H). M 
:%3"+-." -"$$4-)$44 + .5+):4? ,$).("? %(-$)7)*"(()*) .)2#"I+-.48 .5/$%( )@$%(8"?5I 
7$4$)#(5I &%(#6%!- ?"+-()*) 2(%3"(48 «U"$(8".+:4I &"+». B( 7$"#+-%.&8"- +)/)I 
&"+()I ?%++4., :)-)$5I (%@)#4-+8 7$%:-43"+:4 . ;"(-$" *. ="$?4. M :%3"+-." !)().)I 
-"$$4-)$44 .5/$%( )@$%(8"?5I &%(#6%!- $"*4)(%&'()*) 2(%3"(48 «B+4(+:%8 &"+(%8 
#%3%». B( $%+7)&)1"( . 100 :? : Z*)-Q%7%#, )- *. ="$?'. 

M #%(()I $%/)-" $%++?)-$"( ?"-)# $"*4+-$%;44 7%$%?"-$). !)-)+4(-"-43"+:4@ 
7%$%?"-$). 14.5@ )$*%(42?). + 7$4?"("(4"? !&,)$4?"-$% «[)-)( 10». M) !&,)$4?"-$" 
«[)-)( 10» $"%&42).%( ?"-)# $"*4+-$%;44 :%: 7):%2%-"&8 /5+-$)I !&,)$"+;"(;44 (_[), 
-%: 4 )-()+4-"&'()*) 7):%2%-"&8 2%?"#&"(()I !&,)$"+;"(;44 (B=Q[). 

=) $"2,&'-%-%? %(%&42% (% !&,)$4?"-$" [)-)(-10 +$"#("" 2(%3"(4" B=Q[ 7) 
-"$$4-)$44 U"$(8".+:)*) &"+% +)+-%.&8"- 3,9, % 7) B+4(+:)I &"+()I #%3" – 6,9. Q(%3"(4" 
7):%2%-"&8 (% 7"$.5I -"$$4-)$44 (% 45% (41", 3"? (% .-)$)I. <$"#("" 2(%3"(4" _[ 7) 
-"$$4-)$44 U"$(8".+:)*) &"+% +)+-%.&8"- 0,63, % 7) B+4(+:)I &"+()I #%3" – 0,74. 
Q(%3"(4" 7):%2%-"&8 . U"$(8".+:)? &"+, (% 12% (41".  

=)&,3"((5" $"2,&'-%-5 7)2.)&80- +#"&%-' .5.)# ) -)?, 3-) )-()+4-"&'(5I 
7):%2%-"&' 2%?"#&"(()I !&,)$"+;"(;44 @&)$)!4&&% 8.&8"-+8 /)&"" 3,.+-.4-"&'(5? . 
+$%.("(44 + 7):%2%-"&"? /5+-$)I !&,)$"+;"(;44, +4&'("" $"%*4$,0R"? (% 
%(-$)7)*"(()" .)2#"I+-.4". H"? +%?5?, 4?"(() ?"-)# $"*4+-$%;44 B=Q[ (%4/)&"" 
7"$+7":-4."( 7$4 /4)&)*43"+:)? :)(-$)&" +)+-)8(48 ):$,1%0R"I +$"#5. 

F"2,&'-%-5 4++&"#).%(48 7):%25.%0- $%2&4348 $%/)-5 !)-)+4(-"-43"+:)*) 
%77%$%-% +)+(5 )/5:()."(()I . $%I)(%@ + $%2&43(5? %(-$)7)*"((5? .)2#"I+-.4"?, 3-) 
+.4#"-"&'+-.,"- ) .)2?)1()+-4 7$4?"("(48 #%(()*) ?"-)#% . S:)&)*43"+:)? :)(-$)&". 
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ASSESSMENT OF ANTHROPOGENIC IMPACTS ON THE ENVIRONMENT 

BY MEASURING CHLOROPHYLL FLUORESCENCE 
Andreev D.N. 

Perm State National Research University, Perm, Russia 
614990, Perm, Bukireva str., 15, egis@psu.ru 

 
Keywords: bioindication, chlorophyll fluorescence, Pinus sylvestris L., fluorometer "Photon - 10".  
Measurement of the primary signs of change in the state of vegetation is an important and 

topical issue. The photosynthetic apparatus of plants is primarily exposed to external factors, 
including human. In this research, to measure the level of human impact used method for 
detecting chlorophyll delayed fluorescence of Scots pine needles. 

The studies were conducted in two protected areas (PAs). As an area with a high level of 
human exposure is selected protected natural landscape of local importance «Chernyaevsky les». 
It is a forest, which is located near the center of the city of Perm. As a background area is 
selected protected landscape of regional significance «Osinskaya lesnaya dacha». It is located 
100 km south-west of the city of Perm. 

In this study, the method of measurement of photosynthetic parameters of living 
organisms is using with fluorometer «Photon 10». In the fluorometer «Photon 10» implemented 
method for registering as Prompt (chlorophyll) fluorescence (PF) and the Delayed (chlorophyll) 
fluorescence (DF). 

According to the analysis with fluorometer «Photon 10» average of DF on the territory of 
Chernyaevsky les was 3.9, and by Osinskaya lesnaya dacha - 6.9. The index value is 45% lower 
in the first territory than second territory. The average value of PF was 0.63 for the area 
Chernyaevsky les and was 0.74 for Osinskaya lesnaya dacha. The index value is 12% lower in 
Chernyaevsky les. 

These results suggest that the relative ratio of chlorophyll Delayed fluorescence is a more 
sensitive, compared with the Prompt fluorescence. He reacts strongly to anthropogenic impact. 
Thus, it is the method of measuring DF most promising for biological control of the 
environment. 

The results show the differences of the photosynthetic apparatus of Scots pine in areas 
with different anthropogenic impacts. This indicates the possibility of applying this method in 
environmental monitoring. 

 
 
OLOKDQ 9DAFB>KG9GLHLBCB <B<HOMO ]MBD <B<LV 

B_VALBMGLLBW M CBFBEG =GF9D 
=54833. :.0., Y->-,(5+ 0.". 

?38@)*(9 >-)74+8)H.355D9 5+F(-5+,P5D9 ()),34-.+H3,P)*(9 75(.38)(H3H, >. ?38@P, 
<-))(A 

614990, >. ?38@P, 7,. '7*(83.+, 15, egis@psu.ru 
 
#,BC3.D3 ),-.+: )-)5+ -ED*5-.355+A, )-)H+. R.-(, @(*8-J,3@35HD, J*-,->(C3)*-3 )-)H-A5(3, 

I+>8AI535(3.  
Q"&"(5" (%+%1#"(48 )/&%#%0- ,(4:%&'()I !4&'-$,0R"I +7)+)/()+-'0. B(4 

7)*&)R%0- 42 .)2#,@% 4 ("I-$%&42,0- . -:%(8@ 2(%34-"&'()" :)&43"+-.) .$"#(5@ 
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:)?7)("(-). 7$)?56&"((5@ S?4++4I, +7)+)/+-.,8 +)@$%("(40 *%2).)*) /%&%(+% . 
%-?)+!"$". E&8 ,+&).4I &"+()I 7)&)+5 F)++44 (%4/)&"" 3,.+-.4-"&'(5 : 2%*$82("(40 
.)2#,@% +)+().5" 7)$)#5. >-) )/,+&).&4.%"- .5/)$ +)+(5 :%: .%1("I6"*) 4(#4:%-)$% 
%(-$)7)*"(()*) .&48(48, 7$4(4?%"?)*) . (%+-)8R"" .$"?8 2% «S-%&)( /4)#4%*()+-4:4». 

D++&"#).%(48 ?4:$)S&"?"(-()*) +)+-%.% @.)4 +)+(5 )/5:()."(()I 7$).)#4&4+' 
(% )+)/) )@$%(8"?)I 7$4$)#()I -"$$4-)$44 (BB=H) ?"+-()*) 2(%3"(48 «U"$(8".+:4I 
&"+». E&8 +$%.("(48 $"2,&'-%-). 4++&"#).%(48 .5/$%(% !)().%8 -"$$4-)$48 . 100 :? 0*)-
2%7%#("" *. ="$?4 – BB=H $"*4)(%&'()*) 2(%3"(48 «B+4(+:%8 &"+(%8 #%3%». 

=)&".)" )/+&"#).%(4" (% .5/$%((5@ ,3%+-:%@ 7$).)#4&)+' . %.*,+-" 2011 *)#%. 
B/$%2;5 @.)4 )-/4$%&4+' + 7)#$)+-% +)+(5 (% .5+)-" 1,3 ?. 01()I S:+7)24;44 + 
7)+&"#,0R4? +?"64.%(4"? 7$)/5. < )-)/$%((5@ ."-): ,#%&8&%+' @.)8 )#()&"-("*) 
.)2$%+-%. =)+&" 7$)/)7)#*)-).:4 )/$%2;5 )-7$%.&8&4+' . &%/)$%-)$40 #&8 )7$"#"&"(48 
+)#"$1%(48 . (4@ ?4:$)S&"?"(-).. K%/)$%-)$(5I %-)?()-%/+)$/;4)((5I %(%&42 
.57)&(8&+8 (% #4!$%:;4)(()? +7":-$)*$%!" <H>-1 ?"-)#)? 4+7%$"(48 42 :$%-"$%. M 
:%1#)I 7$)/" )7$"#"&8&)+' +)#"$1%(4" 36 @4?43"+:4@ S&"?"(-)..  

F"2,&'-%-5 %(%&42% 7)2.)&4&4 .58.4-' *")@4?43"+:4" $%2&4348 )/+&"#,"?5@ 
-"$$4-)$4I . ;"&)?. M%&).5" +)#"$1%(48 ?4:$)S&"?"(-). . @.)" /&42:4 7) +.)4? 
2(%3"(48? (% )/"4@ -"$$4-)$48@. =).56"(()" +$"#("" 2(%3"(4" 2%$"*4+-$4$).%() (% 
7&)R%#:%@ U"$(8".+:)*) &"+% 7) (4:"&0, @$)?, 4 :)/%&'-,. <$"#("" 2(%3"(4" 
+,??%$()*) 7):%2%-"&8 2%*$82("(48 7) 7$)/(5? 7&)R%#:%? . U"$(8".+:)? &"+, (% 10% 
.56", 3"? . B+4(+:)I &"+()I #%3". L% )/"4@ -"$$4-)$48@ .5#"&"() 7) #." 7&)R%#:4, (% 
:)-)$5@ )-?"3"( 7).56"((5I ,$)."(' 2%*$82("(48, .5#"&"(5 )+().(5" %(-$)7)*"((5" 
4+-)3(4:4 2%*$82("(48. 

M57)&("((%8 $%/)-% 7)2.)&4&% )@%$%:-"$42).%-' ?4:$)S&"?"(-(5I +)+-%. @.)4 
+)+(5 )/5:()."(()I . *. ="$?4 4 . B+4(+:)? ?,(4;47%&'()? $%I)(". =)&,3"((5" 
#%((5" +-%(,- )+().)I #&8 .57)&("(48 7)#)/(5@ $%/)- (% #$,*4@ )+)/) )@$%(8"?5@ 
7$4$)#(5@ -"$$4-)$48@ ="$?+:)*) :$%8, &"+))/$%2,0R"I 7)$)#)I (% :)-)$5@ 8.&8"-+8 
+)+(% )/5:()."((%8. 

 
ANALYSIS OF THE TRACE ELEMENT COMPOSITION OF SCOTS PINE 

NEEDLES IN THE CITY OF PERM 
Andreev D.N., Gogolina N.E. 

Perm State National Research University, Perm, Russia 
614990, Perm, Bukireva str., 15, egis@psu.ru 

 
Keywords: Pinus sylvestris L., composition of needles, trace elements, ecological conditions, pollution. 
Green plants have the unique ability to filter. They absorb a significant amount of 

harmful components of industrial emissions from the air and neutralize the tissues. They assist 
preserve the balance of the gas in the atmosphere. Pine species are most sensitive to air pollution 
for the conditions of the forest zone of Russia. This makes the choice of pine as an important 
indicator of anthropogenic influence, received at this time for “bio-diagnostic standard”. 

Studies of trace-element composition of pine needles were on the protected area (PA) of 
local significance “Chernyaevsky les”. To compare the results of the study selected background 
area is situated 100 km southwest of the city of Perm - Protected Areas of regional significance 
“Osinskaya lesnaya dacha”. 
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Field survey was conducted at selected areas in August 2011. Samples of needles were 
taken from of pine seedlings at a height of 1.3 m from southern exposure and subsequent mixing 
of the sample. From selected branches removed the needles one-year of age. After sample 
preparation the samples were sent to the laboratory for determination of trace elements in them. 
Atomic absorption analysis was performed with a diffraction spectrograph by evaporation from 
the crater. At each sample was determined by the contents of 36 chemical elements. 

The analysis revealed differences in the geochemical of survey area as a whole. Gross 
content of microelements in the needles are close for their values in both territories. Increased 
average value recorded at the sites Chernyaevsky les for nickel, chromium and cobalt. The 
average value of the total contamination index is 10% higher in the Chernyaevsky les than 
Osinskaya lesnaya dacha. In both areas identified two sites in which increased levels of pollution 
and are highlighted in the main anthropogenic sources of pollution. 

Executed work has allowed characterizing trace element composition of Scots pine 
needles in the city of Perm and Osinsky municipal region. These data will form the basis for 
such research in other protected areas of the Perm region, where forest-forming species is Scots 
pine. 

 
 

AFOHAB<FBULVW =FBCLBQ >ABKBCDUG<AD] =B<KGE<HMDW 
KG<LV] =BaOFBM 
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%-?)+!"$5 7$)#,:-%?4 .5/$)+). )- &"+(5@ 7)1%$). +-%&4 %:-,%&'(5?4 . 7)+&"#(4" 
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(% S-)- +3"- 4 +7)+)/(5@ )7"$%-4.() 7$)*()24$).%-' 7)+&"#+-.48 7)#)/(5@ 8.&"(4I.   
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+&"#,"- $%++?%-$4.%-' #%((5" #4+-%(;4)(()*) 2)(#4$).%(48 42 :)+?)+%, . 3%+-()+-4, 
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SHORT-TERM FORECAST OF FOREST FIRES ECOLOGICAL 
CONSEQUENCES 

Baranova M.E., Vankevich R.E., Gavrilov A.S., Tchikhatchev K.B. 
Russian State Hydrometeorological University, Saint-Petersburg, Russia 

195196, Saint-Petersburg, Maloohtinsky 98, a.s.gavrilov@mail.ru 
 

Keywords: forest fires, atmosphere environment, numerical modeling, forecast. 
In the view of catastrophic consequences of forest fires in the middle part of Russia in 

2010 the problem of new operational atmosphere pollution forecast technology development is 
now becoming ever more relevant. To develop such technology one should overcome two main 
obstacles, which are: the availability of operational reliable information about the combustion 
source characteristics and the development of relevant mathematical models, that allow 
accumulation of all available information as well as capable of consequences operational 
forecast when such event occurs.  

At the moment, one of the most potential forest fire operational data sources with global 
implication are satellite remote sensing data from the NASA Aqua and Terra satellites; 
particularly, MODIS freely distributed standard set of operational products (MODerate 
resolution Imaging Spectrorediometer). 

The most intensive combustion products emissions  into the high atmosphere layers occur 
in the cases of significant overheating in the combustion zone; so-called "convective columns" 
formed by the interaction of the hot air jets and the cooler wind flush above the burning areas. 
These phenomena are very local and require high spatial resolution (tens of meters) for 
numerical simulation, while the actual scale of combustion products transfer (which are to be 
predicted) in the atmosphere comes up to regional scales (hundreds of kilometers)  

In the present study the forecast model basis consists of the combination of numerical 
micrometeorological model of deep convection and the combustion products transfer model with 
the scales of hundreds of kilometers.  

Micrometeorological model allows precise simulation of combustion products elevation 
into the troposphere accounting for: overheating for tens to hundreds degrees in comparison to 
the environment temperatures, possible water vapor condensation, the stratus clouds formation 
and the precipitation in the burning area. 

Model equations are presented as deviations from the synoptic background and include: 
the three equations of motion, heat transfer equation, the average kinetic energy of turbulence, 
water vapor, water content and the combustion products in aerosol and in gaseous form, and the 
necessary closure equations to calculate vertical, longitudinal and lateral turbulent exchange 
coefficients. 

An essential element of the model is the ability of direct combusted fuel mass estimation 
on the basis of the calculated turbulent heat fluxes to the atmosphere from the underlying 
burning surface with the respect of the heat-producing characteristics of different types of wood. 
As a result the emission characteristics of the mentioned above elements are obtained.  

Regional the combustion products transfer model is set up on the operational information 
of background meteorological forecast that includes: a model of the planetary boundary layer 
(PBL) to restore the background micrometeorological structure of the lower troposphere on a 
scale of hundred kilometers, and a turbulent diffusion numerical model that is founded on 
turbulent diffusion stochastic equations. Input data on pollutant emission and the pollutant 
elevation are obtained from the micrometeorological deep convection model. 
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A method to increase the accuracy of combustion sources pollutant emissions simulation 
by solving of the inverse problem and with the data from atmosphere pollution monitoring 
stations that are located within the burning area is proposed. 

As a source of additional reliable information for the forecast methods validation the 
available occasional lidar satellite data of aerosol combustion emission concentration estimation 
have been used.  

Work performed under the federal target program "Research and development on priority 
directions of Russian scientific and technological complex for 2007–2013" on "Implementation 
of problem-oriented research in the field of search technologies for monitoring and forecasting of 
the atmosphere in the case of forest and peat fires" (contract ^ 16.515.11.5029 on May 12, 
2011). 
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. (%7$%.&"(44 D$:,-+:-L).)*$,#4(4(). J$)."(' (%:)7&"(48 BM . +("1()? 7):$)." 
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ORGANIC MATTER IN SNOW COVER IN PRIBAIKALYE 

Bashenkhaeva N.V., Marinayte I.I., Lopatina I.N., Sorokovikova L.M., Khodzher T.V. 
Limnological Institute SB RAS, Irkutsk, Russia 
664033, Irkutsk, Ulan-Batorskaya str., 3, nvb@lin.irk.ru 

 
Keywords: organic carbon, organic matters, polycyclic aromatic hydrocarbons.  
Atmospheric pollution in cities and industrial centres of Pribaikalye is one of the most 

topical problems (Khodzher, 2005). The aim of this work was to estimate concentrations of 
organic matter (OM) in snow water on the territory of Pribaikalye and its total accumulation (G) 
in snow cover.  

Snow was sampled in industrial centres, along the roads connecting Irkutsk with other 
settlements and on the southern coast of Lake Baikal. The results obtained showed that the Corg 
concentration was high (6.2-9.4 mg C/l) in snow cover of such settlements as Irkutsk, Shelekhov 
and Angarsk, the mean concentrations in different cities being similar. Reduced OM 
concentrations (4.4 mg C/l) and its accumulation value (298 mg/m2) were recorded in snow 
cover in the settlement of Usolye-Sibirskoye. The OM content was registered mainly in 
suspended particulates. In Shelekhov and Angarsk, it reached 48–70% of the total OM. In the 
filtrated snow water, the ratio between oxygen of permanganate oxidation and Corg changed from 
0.5 to 4.0 (0.7 on average) indicating that matters of aliphatic structure dominated in the water. 
The accumulation level of polyaromatic hydrocarbon (PAH) in snow cover varied between 0.2 
and 54 mg/m2 in the studied cities. The highest values were recorded in Shelekhov that is 
situated in the effect zone of the aluminum plant. The PAH percentage in the gross OM content 
amounted to 0.04-5% in snow cover. In the Irkutsk suburbs, the most polluted region was 
registered along the Irkutsk-Novogrudinino route. The OM accumulation level was higher than 
at the profiles of Irkutsk-Listvyanka and Irkutsk-Bolshoye Goloustnoye. The concentration of 
suspended fraction was significantly lower along the roads than in the cities as the main source 
of pollution was transport. The minimal OM concentrations (1.2 mg C/l) and its minimal 
accumulation level (38 mg/m2), including that of PAH (0.03–0.13 mg/m2), were recorded on the 
southern coast of Lake Baikal. The OM content was 3–13 times lower than that in the industrial 
cities of the region. The data obtained allow us to consider this area as a background one for 
Pribaikalye.  
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*$%(43(5@ ,+&).4I 8.&8"-+8 &4/) -"?7"$%-,$)I (*$%(43()" ,+&).48 7"$.)*) $)#%), &4/) 
-"7&).5? 7)-):)? (*$%(43()" ,+&).48 .-)$)*) $)#%). Q%#%.%8 +))-."-+-.,0R4" 2(%3"(48 
7%$%?"-$%? k , h , M , ?)1() 7)&,34-' *$%(43()" ,+&).4" 7"$.)*), .-)$)*) 4&4 -$"-'"*) 
$)#%. F"6"(4" 2%#%34 (1)-(4) 7)&,3"() %(%&4-43"+:4? ?"-)#)?. 

M-)$%8 2%#%3% – 7$)*()2 ,$).(8 2%*$82("(48 .)2#,6()I +$"#5 7$4 $%++"4.%(44 . 
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*#" < – :)(;"(-$%;48  2%*$82(4-"&8 (7$)#,:-5 *)$"(48 $%:"-()*) -)7&4.%); u, v, w 
– :)?7)("(-5 .":-)$% +:)$)+-4 .)2#,6()I +$"#5; zyx µµµ ,,  – :)S!!4;4"(-5 

-,$/,&"(-()I #4!!,244; t – .$"?8; k – :)S!!4;4"(-, ,34-5.%0R4I @4?43"+:4I $%+7%# 
2%*$82(4-"&8, .5?5.%(4" )+%#:%?4; ( )iiii zyxr ,,  – :))$#4(%-5 4+-)3(4:% .5/$)+% 
2%*$82(4-"&8; ( )! tqi  – ?)R()+-' .5/$)+% 2%*$82(4-"&8; ( )irr !"  – #"&'-%-!,(:;48 

E4$%:%. 
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E&8 34+&"(()*) 4(-"*$4$).%(48 ,$%.("(48 -$%(+7)$-% 2%*$82(4-"&8 
4+7)&'2).%&%+' ("8.(%8 7)7"$"?"(() – -$",*)&'(%8  $%2()+-(%8 +@"?%. =$4 7)+-$)"(44 
$%2()+-()I +@"?5 )+,R"+-.&8"-+8 !4243"+:)" 4 *")?"-$43"+:)" $%+R"7&"(4" ,$%.("(48 
7"$"()+% (% 3"-5$" 6%*%. L"42."+-()" 2(%3"(4" :)(;"(-$%;44 2%*$82(4-"&8 (% :%1#)? 
6%*" $%+R"7&"(48 )7$"#"&8"-+8  7) 8.()I +@"?" – ?"-)#, /"*,R"*) +3"-%. 

F"6"(4" 2%#%34 ) 2%*$82("(44 %-?)+!"$5 )7$"#"&8&)+' . #.,@ ?%+6-%/%@. 
K):%&'(5I ?%+6-%/ – 7"$"()+ 2%*$82(4-"&8 . $%?:%@ 7$)?56&"(()I 7&)R%#:4. E&8 
?)#"&4$).%(48 $%++"4.%(48 2%*$82(4-"&8 . $%?:%@ S-)*) ?%+6-%/%  4+7)&'2).%&%+' 
#)7)&(4-"&'(%8 ?)#"&' –  3D ?)#"&' 7)-"(;4%&'()*) -"3"(48 #&8 $%+3"-% 7)&8 +:)$)+-4 
."-$).)*) 7)-):% + ,3"-)? 2%+-$)I:4. E&8 !)$?4$).%(48 .4#% $%+3"-()I )/&%+-4 (!)$?% 
2#%(4I, 4@ $%+7)&)1"(4") 4+7)&'2).%&+8 ?"-)# !4:-4.(5@ 83"":. E&8 34+&"(()*) 
4(-"*$4$).%(48  ,$%.("(48 #&8 7)-"(;4%&% +:)$)+-4 7$4?"(8&+8  7)7"$"?"(() – 
-$",*)&'(5I ?"-)# O.O.<%?%$+:)*).  M-)$)I ?%+6-%/ – 7"$"()+ 2%*$82(4-"&8 . %-?)+!"$" 
(% $%++-)8(4" 7)$8#:% 15:? – $%+7)&)1"(4" *. =%.&)*$%#%. E&8 $"6"(48 S-)I 2%#%34 
4+7)&'2).%&)+' -)&':) ,$%.("(4" (5). L% )+()." $%2$%/)-%(()I 34+&"(()I ?)#"&4 
$%2$%/)-%( +7";4%&424$).%((5I 7%:"- 7$)*$%??. 

F%2$%/)-%((%8 34+&"((%8 ?)#"&' /5&% 4+7)&'2).%(% #&8 $%+3"-% 2)( 7)$%1"(48 
7$4 $%2&43(5@ ?"-"),+&).48@ 4 4(-"(+4.()+-4 .5/$)+% 7$)#,:-). *)$"(48 -)7&4.%. 
B7$"#"&"(5 ,+&).48, 7$4 :)-)$5@ 2)(% 2%*$82("(48 #)+-4*("- *. =%.&)*$%#%  4 +)2#%+-+8 
,*$)2% -):+43()*) 7)$%1"(48 (%+"&"(48. 

 
NUMERAL SIMULATION OF CONTAMINATION OF ATMOSPHERE 

AT ACCIDENT IN DEPOSITORY OF HARD ROCKET FUEL 
Bilyaev M.M., Berlov A.V. 

O. Gonchar Dnepropetrovsk National University, Dnepropetrovsk, Ukraine 
49049, Dnepropetrovsk, Shtabnoy str., 5-120, berlov@bigmir.net 

 
Keywords: contamination of atmosphere, accident, hard rocket fuel, complex task, warming up the corps of 

rocket, calculation of transfer of admixture in an atmosphere. 
The questions of mathematical simulation of ecological consequences are in-process 

examined in case of emergency in the depository of hard rocket fuel of three-stage ballistic 
rocket of RS-22 ("Scalpel"). The start of this rocket came true from a railway platform. After a 
removal from the armament of battle rockets to Ukraine, a rocket fuel was sent on the Pavlograd 
chemical plant (Dnepropetrovsk area), where be before produced. In this connection there was a 
task of estimation of consequences of possible accident (act of terrorism) at this plant. The 
decision of this question is required at development of official document – PLAS (plan of 
liquidation of accident situation). 

The decision of two tasks is in-process presented. The first task is a calculation of 
warming up of wall of corps rocket at the initiated thermal affecting this corps. A research aim 
was determination of moment of time, when ignition of rocket fuel will happen at the initiated 
thermal influence. For a simulation one-dimensional equation of heat conductivity, written in for 
a multi-layered wall, was used, the in-plant system of coordinates undertook for every layer 
( !!! Rx ""0 ): 
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coefficient of diffusivity and linear size, servings for non sizes, ( )Fof  – border function, that 
depending on border terms is either a temperature (border terms of the first class) or thermal 
stream (border terms of the second class). Setting corresponding values to the parameters k , h , 
M , it is possible to get the border condition of the first, second or third class. Decision of task 
(1)-(4) it is got an analytical method. 

The second task is a prediction of level of contamination of air environment at dispersion 
in the atmosphere combustion gases of rocket fuel. For a simulation the three-dimensional model 
of transport of pollutant (model of Marchuk G.I.) was used: 
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*µµµ+ , (5) 

where < – concentration of toxic gas; u, v, w – components of vector of speed of air 
environment; zyx µµµ ,,  – coefficients of turbulent diffusion; t – time; k – coefficient taking into 

account chemical disintegration of admixture; ( )iiii zyxr ,,  – coordinates of source of the troop 
landing of toxic gas; ( )! tqi  – power of the troop landing of harmful gas; ( )irr !"  – delta 

function of Dirac. 
For numeral integration of equation of transport of pollutant the non-obvious was used 

alternately is a three-cornered difference scheme. At the construction of difference scheme the 
physical and geometrical splitting of equation of transfer comes true on four steps. The unknown 
value of concentration of pollutant on every step of breaking up is determined on an obvious 
scheme – method of hurrying account. 

The decision of task about contamination of atmosphere was determined in two scales. A 
local scale is a transfer of pollutant within the framework of industrial ground. For the simulation 
of dispersion of pollutant within the framework of this scale  an additional model was used -  3D 
model of potential flow for the calculation of the field of speed of wind stream taking into 
account building. For forming of type of calculation area (form of building, their location) the 
method of fictitious cells was used. For numeral integration  of equation for potential of speed 
was  used alternately is a three-cornered method of O.O. Samarskii.  The second scale is a 
transfer of pollutant in an atmosphere on distance of order of 15:? is a location Pavlograd. For 
the decision of this task equation (5) was used only. On the basis of the worked out numeral 
model the specialized package of software is worked out. 
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The worked out numeral model was used for the calculation of zones of defeat at 
different meteorological terms and intensity of the troop landing of foods of burning of fuel. 
Terms at that the zone of contamination will attain Pavlograd and the threat of toxic defeat of 
population will be created are certain. 
 
 
CDEFB]D9DUG<AO` HD=DQOTD` MBEBHBABM – =FDG9LDABM 

<HBULV] MBE M _O<<GWLG FGAD ELG=F 
'->-4AK ".?. 

$35H8+,P5D9 5+7C5--()),34-.+H3,P)*(9 (5)H(H7H *-@2,3*)5->- ()2-,PI-.+5(A .-45DR 
83)78)-., >. N(5)*, <3)27E,(*+ '3,+87)P 

220086 >. N(5)*, 7,. !,+.(5)*->-,4. 1, *. 2, 81278@mail.ru 
 
#,BC3.D3 ),-.+: .D27)*( )H-C5DR .-4, >(48-R(@(C3)*+A H(2(I+F(A .-4-H-*-., )+@--C(X+BX+A 

)2-)-E5-)HP.  
M _"&%$,+4 c ;"&'0 (%/&0#"(48 2% :%3"+-.)? .)#5 .)#)-):). . $%I)(%@ 

$%+7)&)1"(48 4 .&48(48 4+-)3(4:). .$"#()*) .)2#"I+-.48 (-.". .57,+:). +-)3(5@ .)#) (% 
(4@ 7$).)#4-+8 &):%&'(5I ?)(4-)$4(* . :)(-$)&'(5@ +-.)$%@, $%+7)&)1"((5@ .56" 4 
(41" 7) -"3"(40 $":4 .57,+:%. T"&'0 (%+-)8R"*) 4++&"#).%(48 8.&8"-+8 $%2$%/)-:% 
().5@ ?"-)#)&)*43"+:4@ 7)#@)#). 7$4 .5/)$" ?"+-% $%+7)&)1"(48 :)(-$)&'(5@ +-.)$)., 
(%/&0#"(48 . :)-)$5@ 7)2.)&4&4 /5 7)&,3%-' #)+-)."$(5" #%((5" ) ("*%-4.()? 
.)2#"I+-.44 )-."#"(48 +-)3(5@ .)# (% :%3"+-.) .)#5 $": . :%1#)? :)(:$"-()? +&,3%". 
E&8 S-)*) )#(4? 42 .%1(5@ S-%7). 8.&8"-+8 .57)&("(4" *4#$)@4?43"+:)I -4742%;44 
.)#)-):). /%++"I(%. 

M)#)-):4 /%++"I(% $":4 E("7$ 4+75-5.%0- %(-$)7)*"((,0 (%*$,2:, )- 
119 .57,+:)., )+().(5?4 2%*$82(4-"&8?4 +$"#4 :)-)$5@ 8.&80-+8 :)??,(%&'(5" 
7$"#7$48-48 4 7$"#7$48-48 )/$%/%-5.%0R"I 7$)?56&"(()+-4 (7$)42.)#+-.) 74R".5@ 
7$)#,:-)., -":+-4&'()", ;"&&0&)2()-/,?%1()", @4?43"+:)" 7$)42.)#+-.%). =)+&"#(4" 
?)*,- 4?"-' . +)+-%." )-.)#4?5@ +-)3(5@ .)# +7";4!43"+:4" 2%*$82(80R4" ."R"+-.%, 
-%:4" :%: $%+-4-"&'(5" 14$5, !"$?"(-4$).%((5I :$%@?%&, +%@%$, +5.)$)-:%, #,/4&'(5" 
@4?4:%-5, :$%+4-"&4, &4*()+,&'!)(%-5, ;"&&0&)2%, $-,-' 4 #$. 

E&8 7)&,3"(48 #)+-)."$(5@ #%((5@ . :%1#)? :)(:$"-()? +&,3%" (")/@)#4?) 
.5$%/)-%-' :$4-"$44, :)-)$5" 7)2.)&4&4 /5 +$%.(4.%-' *4#$)@4?43"+:4" #%((5" ) 
:%3"+-." .)#5. H%:4? :$4-"$4"? ?)1"- .5+-,74-' *4#$)@4?43"+:%8 -4742%;48 .)#)-):). 
. 2%.4+4?)+-4, + )#()I +-)$)(5, )- 7)$8#:%, .)#()+-4, *4#$)&)*43"+:4@ 4 
?)$!)?"-$43"+:4@ @%$%:-"$4+-4: .)#)-):%, + #$,*)I +-)$)(5, ,34-5.%-' +7";4!4:, 
)-.)#4?5@ +-)3(5@ .)#. O.-)$)? /5&% +#"&%(% 7)75-:% $%2/4-' /%++"I( E("7$% 7) 
?"-)#4:", 7$"#&)1"(()I . M)#()I $%?)3()I #4$":-4.", (% 7)#/%++"I(5 . 2%.4+4?)+-4 )- 
-47% .5+)-5 4 -47% $%2?"$% .)#)+/)$%, -475 .)#)+/)$% (42."+-(8:).5I, :$"?("2"?, 
)$*%(43"+:4I), *4#$)&)*43"+:)*) $"14?% :%1#)*) .)#)-):% – 7$4"?(4:% +-)3(5@ .)#. 
E%&"" . :%1#)? 7)#/%++"I(" .5#"&4-' .)#)-):4 4&4 4@ ,3%+-:4 . 2%.4+4?)+-4 )- 
@%$%:-"$% )-.)#4?5@ +-)3(5@ .)# (% S-)? ,3%+-:". 

H%:%8 -4742%;48 7)2.)&4- .5#"&4-' ,3%+-:4 .)#)-):)., 7)#."$1"((5" (%4/)&'6"I 
(%*$,2:" )- )-."#"(48 +-)3(5@ .)#, .5/$%-' $"7$"2"(-%-4.(5" :)(-$)&'(5" +-.)$5 4 
7"$"3(4 (%/&0#%"?5@ 7%$%?"-$). #&8 7$)."#"(48 &):%&'()*) ?)(4-)$4(*%. 
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HYDROCHEMICAL TYPING OF WATERCOURSES IN DNEPR RIVER 
BASIN, IN WHICH IT DISCHARGE THE WASTE WATER 

Bogodiazh E.P. 
Central Research Institute for Complex Use of Water Resources, Minsk, Republic of Belarus 

220086 Minsk, Slavinsky str., 1-2, 81278@mail.ru 
 
Keywords: Waste water outlets, hydrochemical typing of watercourses, auto-purification capacity.  
In Belarus, to water quality monitoring in the place of install and impact of influence 

sources (waste water outlets) the local monitoring is take in control sites, upstream and 
downstream from outlets. The aim of this study is to develop new methodological approaches for 
location choice of control sites, the observations in which would permit to obtain reliable data on 
the negative impact of waste water on river water quality in each case. To do this, one of the 
most important steps is to develop hydrochemical typing of watercourses in the basin. 

Rivers of Dnepr basin have anthropogenic press from 119 outlets, the major pollutants 
which are the waste water treatment plants and manufacturing industries (food, textiles, pulp and 
paper, chemical productions). The waste water of latter may be contained the specific 
contaminants, such as vegetable oils, fermented starch, sugar, whey, tanning chemicals, dyes, 
pulp, mercury, etc. 

To obtain the reliable data in specific case it is necessary to develop the criteria which 
would permit to compare hydrochemical water quality data. As such criteria it is may be the 
hydrochemical typing of rivers, which depend from order, water availability, hydrological and 
morphometric characteristics of the watercourse, on the one part, and on the other part, which 
consider the specifics of discharged waste water. According the methods proposed in Framework 
Water Directive, the author has try to divide Dnepr basin on the sub-basins depending from the 
height type and size type of catchment, catchment types (limestone, silica, organic), from the 
hydrological regime of each watercourse, which receive the waste water. Then, in each sub-basin 
it is distingue the river or river areas depending from the nature of discharged waste water at this 
area. 

Such typing would permit to distingue the river areas, which expose the maximal press 
from waste water discharge, to choice the representative control sites and the list of control 
parameters for the local monitoring. 
 
 
BTGLAO QOCF`QLGLD` =BUMGLLBCB =BAFBMO M<GMBKBa<AO 

KGLDLCFOE<ABW B_KO<HD  
:@(H8(3. V.=. 

<-))(9)*(9 >-)74+8)H.355D9 >(48-@3H3-8-,->(C3)*(9 75(.38)(H3H,  
>. !+5*H-?3H38E78>, <-))(A 

195196, >. !+5*H-?3H38E78>, N+,--RH(5)*(9 28., 98, feama@yandex.ru 
 
#,BC3.D3 ),-.+: 53GH328-47*HD, HAK3,D3 @3H+,,D, /)3.-,-K)*, 28-@I-5+ «#(82(C5D9 I+.-4», 

2-C.355D9 2-*8-., ;:#. 
<)2#%(4" 7$)?2)( . 7$4*)$)#(5@ $%I)(%@ <-="-"$/,$*% )-$%1%"- )/R,0 

(%7$%.&"(()+-' $%2.4-48 /)&'64@ *)$)#).. < +"$"#4(5 10-@ *)#). -":,R"*) +-)&"-48 
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7$)?2)(% «A4$743(5I 2%.)#» (% 0*)-.)+-):" M+".)&)1+:% %:-4.() )+.%4.%"-+8 ?()*4?4 
7$"#7$48-48?4, +$"#4 :)-)$5@ .5#"&80-+8 2%.)#5 !4$? Ford, Nokian, Merloni.  

L%6" 4++&"#).%(4" 7$).)#4&)+' 4?"(() . +%?5I (%3%&'(5I 7"$4)# S:+7&,%-%;44 
7$)42.)#+-."((5@ ?)R()+-"I 4 7)S-)?, 7)&,3"((5" #%((5" ?)*,- ):%2%-'+8 . :%:)I--) 
?"$", «!)().5?4», )-$%1%0R4?4 7"$.)(%3%&'(,0 +-%#40 -"@()*"(()*) .)2#"I+-.48. 
D2,3"(4" $%+7$"#"&"(48 7)&&0-%(-). . 7)3."(()? 7):$).", ("+)?("((), 7)?)*%"- 
)-."-4-' (% .)7$)+ )/ 4@ %-?)+!"$()? 7"$"()+" 4@ )- &):%&'(5@ 4+-)3(4:). 2%*$82("(48. 
< #$,*)I +-)$)(5, (%&434" 7$);"++). ?4*$%;44 4 -$%(+!)$?%;44 . #%(()? )/\":-" 
4++&"#).%(48 2%-$,#(8"- #"&%-' )#()2(%3(5" .5.)#5. 

M"+()I 2008 *. .) M+".)&)1+:" 4 "*) ):$"+-()+-8@ /5&4 )-)/$%(5 7$)/5 7)3.5 
(*&,/4(% )-/)$% 0–5 +?), )7$"#"&"(4" -81"&5@ ?"-%&&). 4 ("!-"7$)#,:-). 7$).)#4&4 (% 
:%!"#$" @4?44 7$4$)#()I +$"#5 FCC9J. M+"*) 7$)%(%&424$).%() 19 )/$%2;)., 
)-)/$%((5@ :%: . 14&)I 4 7$)?56&"(()I 2)(" *)$)#%, -%: 4 . $":$"%;4)(()I 2)(" 
(,+%#'/% «=$40-4()»). < 7)?)R'0 .)&'-%?7"$)?"-$43"+:)*) %(%&42% (%I#"(5 
+&"#,0R4" 2(%3"(48 :)(;"(-$%;44 -81"&5@ ?"-%&&). (?*/:*): +.4(;% )- 3 #) 115; :%#?48 
)- 0,1 #) 0,6; ?"#4 )- 2 #) 43; ;4(:% )- 17 #) 350. M /)&'64(+-." +.)"? (/)&"" 30% )- .+"@ 
)-)/$%((5@) 7$".56"(4" BEA (#&8 7"+3%(5@ 4 +,7"+3%(5@ 7)3.) )-?"3"() 7) +.4(;, 4 
;4(:,. =).56"(()" 2(%3"(4" :)(;"(-$%;4I -81"&5@ ?"-%&&). )-?"3"() (% ,3%+-:%@ 
)/+&"#).%(()I -"$$4-)$44, :)-)$5" (%4/)&"" 7$4/&41"(5 : 7$)?56&"(()I 2)(", % -%:1" 
4+75-5.%0- .&48(4" %.-)#)$)1()*) -$%(+7)$-%. <,??%$()" +)#"$1%(4" ("!-"7$)#,:-). 
(!&,)$4?"-$43"+:4I %(%&42) (%@)#4&)+' . 7$"#"&%@ )- 8 #) 500 ?*/:*, E&8 /)&'64(+-.% 
7$)/ (17 42 19) +)#"$1%(4" ("!-"7$)#,:-). +)+-%.&8&) )- 100 #) 300 ?*/:*, 3-) . 
("+:)&':) $%2 ?"('6" )$4"(-4$).)3()*) ?4(4?%&'()*) 2(%3"(48 BEA (1000–2000 ?*/:* . 
2%.4+4?)+-4 )- .4#% 7)3.5 4 -47% ("!-"7$)#,:-%). 

H%:4? )/$%2)?, "+&4 #&8 -81"&5@ ?"-%&&). .58.&"() ,."&43"(4" +)#"$1%(48 . 
7)3." 7$4 7"$"@)#" )- $":$"%;4)((5@  &%(#6%!-). : -$%(+7)$-)-7$)?56&"((5?, -) 
$%+7$"#"&"(4" 2(%3"(4I :)(;"(-$%;4I ("!-"7$)#,:-)., ."$)8-(), +.82%() + )/R4? 
!)().5? 2%*$82("(4"?, :)-)$)" )7$"#"&8"-+8 +-%;4)(%$(5?4 4 ?)/4&'(5?4 
4+-)3(4:%?4 +*)$%(48 -)7&4.%. M57)&("((%8 );"(:% 2%*$82("(48 M+".)&)1+:% 
+.4#"-"&'+-.,"-, 7) (%6"?, ?("(40, 3-) 4++&"#).%((%8 -"$$4-)$48 4+75-5.%"- +$"#("" 
-"@()*"(()" .)2#"I+-.4". 

 
SOIL CONTAMINATION ASSESSMENT IN VSEVOLOZHSK OF 

LENINGRAD REGION 
Dmitriev F.A. 

 Russian State Hydrometeorological University, Saint-Petersburg, Russia 
195196, St. Petersburg , Malookhtinsky pr., 98, feama@yandex.ru 

 
Keywords: petroleum products, heavy metals, Vsevolozhsk, industrial zone "Brick plant", soils. 
The creation of industrial zones in suburban areas in Saint Petersburg reflects the General 

orientation of development of large cities. In the middle of a 10-ies of the last century industrial 
zone "Brick plant" in the South-East M+".)&)1+:% actively developed many enterprises, among 
which are the plants of firms Ford, Nokian, Merloni. 

Our research was conducted exactly in the initial period of work at these plants and 
therefore the data obtained can be to some extent, "background", reflecting the initial stage of 
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man-made impact. Research of the distribution of pollutants in the soil cover undoubtedly helps 
to answer the question about their atmospheric transport. On the other hand, the presence of the 
processes of migration and transformation in the object of the study makes it difficult to draw 
definite conclusions.  

In the spring of 2008 in Vsevolozhsk and its surroundings were selected soil samples 
(depth of 0–5 – cm ), determination of heavy metals and oil products held at the Department of 
environmental chemistry of the RSHU. Were analyzed 19 samples as in residential and industrial 
zone of the city, and in the recreational zone (manor "Priyutino). With the help of voltammetric 
analysis found the following values of the concentrations of heavy metals (mg/kg): lead from 3 
up to 115; cadmium from 0.1 to 0.6; copper from 2 to 43; of zinc from 17 up to 350. In the 
majority (more than 30% of all selected) excess of the AAC (for sand and sandy loam soils) 
noted on lead and zinc. The increased value of the concentrations of heavy metals noted at the 
sites surveyed territory, which are the most close to the industrial zone, and also feel the impact 
of road transport. The total content of oil products (fluorimetric analysis) were in the range from 
8 to 500 mg/kg, For the majority of the sample (17 of 19) the content of oil products made from 
100 to 300 mg/kg, which is several times less than the estimated minimum value AAC (1000-
2000 mg/kg depending on the type of soil and the type of oil product). 

Thus, if for heavy metals observed an increase in the content in soil in the transition from 
recreational landscapes to industrial, the distribution of the values of the concentrations of 
petroleum products, possibly, is connected with a general background, which is determined by 
stationary and mobile sources of fuel combustion. The performed assessment of pollution 
Vsevolozhsk facts, in our opinion, the investigation area is average man-caused impact. 
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control. 
Building objects and the communications located in a zone with natural and artificial 

unstable geodynamic structure (landslips, taluses, collapses and zones of development of a 
karst), are subject to risks premature and not predicted destruction, and also to a possible failure. 
Owing to uncontrollable destruction of some objects (chemical plants, gazo- and oil pipelines, 
burial places of a waste, the atomic power station, etc.), around their arrangement can arise threat 
of deterioration of ecological conditions. The series of measures is necessary for the prevention 
of occurrence of such emergencies directed on protection of industrial targets from external 
destruction factors. 

The primary goal of protection of industrial targets from adverse undersurface the 
processes proceeding in the earth, is working out and introduction of the automated system of 
monitoring and development forecasting undersurface unhomogeneity, constructed on the basis 
of geoelectric methods and placed on territory of protected object. Use of electromagnetic 
methods at the solution of the main objectives of the automated geodynamic control in real time: 
the organizations of supervision over geological objects, estimates of a condition and a 
development forecast, is defined by their high adaptability to manufacture and efficiency. 

However, complexity and variety displays of geodynamics of environments, constant 
increasing technogenic loading on environment lead to necessity of working out and introduction 
of essentially new techniques of reception and information processing for the automated 
monitoring systems of geodynamic objects. 
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It is offered to apply systems of geodynamic monitoring constructed on the basis of 
multipolar electrolovation installations and locations of abnormal electric signals using a 
principle from the created electric field of low frequency in the controllable environment. 
 
 

9GHBEV >A<HFGLLBW BTGLAD OLHFB=BCGLLV] 
MBQEGW<HMDW LO MBELVG >AB<D<HG9V 

1-,-H+83. /.=. 
%5)H(H7H E(-,->(( .57H8355(R .-4 (@. %.:. ?+2+5(5+, 2. '-8-*, <-))(A 

15274, &8-),+.)*+A -E,., 2. '-8-*, forest753@gmail.com 
 

#,BC3.D3 ),-.+: @-5(H-8(5> *+C3)H.+ .-4D, 28(E-85--@3H-4(C3)*-3 -E3)23C35(3, 8+I8+E-H*+ 
@3K475+8-45DR )H+54+8H-., (543*) )7E,3H+,P5-9 H-*)(C5-)H(, H8-G5-)HP .-4-3@-., (543*) 
238(G(H-55DR G,+>3,,AH, J*--)35)-8D. 

<$"#4 *&)/%&'(5@ 7$)/&"? (%3%&% 21 .":% )+)/)" ?"+-) 2%(4?%"- ,@,#6"(4" 
:%3"+-.% .)#5, +.82%(()" + /5+-$)I ,$/%(42%;4"I 4 $)+-)? 7$)42.)#+-.% 4 7)-$"/&"(48 
(Corcoran et al., 2010). L%4/)&"" S:)()?43"+:4 S!!":-4.(% $%((88 #4%*()+-4:% )7%+(5@ 
.)2#"I+-.4I (% S:)+4+-"?5. M +).$"?"((5" +4+-"?%@ );"(:4 :%3"+-.% .)#5 *)$)#+:4@ 
.)#)7$).)#(5@ +-%(;4I 4+7)&'2,0-+8 )/53() !424)&)*43"+:4" 4 7)."#"(3"+:4" $"%:;44 
)$*%(42?). (% +-$"++).5" .)2#"I+-.48 (,2:)7%&5" 4 :$%+()7%&5" $%:4, ?)&&0+:4, $5/5). 
<-)4?)+-' ,+-%().:4 -%:)I +4+-"?5 +)+-%.&8"- ):)&) $ 35 000, 7&0+ S:+7&,%-%;4)((5" 
$%+@)#5 . $%2?"$" ):)&) $ 10 000 . *)#. _4)+"(+)$5 (% )+()." /4)&)*43"+:4@ -:%("I 4&4 
:&"-): ?)*,- +-)4-' ("?()*) #"6".&" (van der Schalie et al., 2001). B#(%:), +))-()6"(4" 
;"(% – S!!":-4.()+-' ?)1"- /5-' /)&"" +,R"+-."((), 3"? %/+)&0-(%8 +-)4?)+-' 
,+-%().:4. [424)&)*43"+:4" 4 7)."#"(3"+:4" $"%:;44 )-#"&'(5@ )$*%(42?). )/53() 
4+7)&'2,0- #&8 );"(:4 )+-$)I -):+43()+-4, () );"(:% ?"("" -):+43(5@, +,/&"-%&'(5@ 4 
@$)(43"+:4@ .)2#"I+-.4I )-$%1%"- S:)&)*43"+:4" $4+:4 #&8 S:)+4+-"?5 . ;"&)?. 

_)&"" $"(-%/"&'(5 ?"-)#5 ?)(4-)$4(*% + 4+7)&'2).%(4"? +))/R"+-. 
?4:$)/4%&'()I -$)!43"+:)I +"-4, 7)+:)&':, )(4, -$%(+!)$?4$,8 #) 90% 7"$.43()I 
7$)#,:;44, 8.&80-+8 (")-\"?&"?)I +-,7"('0 . 7)-):" S("$*44 .)#(5@ S:)+4+-"? 4 
*&)/%&'(5@ /4)*")@4?43"+:4@ ;4:&).. G+-' ("+:)&':) ."+:4@ 7$434( #&8 4+7)&'2).%(48 
?4:$))$*%(42?). . /4)?)(4-)$4(*": 1) :)+?)7)&4-()" $%+7$)+-$%("(4" )/&"*3%"- 
+$%.("(4" $"2,&'-%-). -"+-4$).%(48 . $%2(5@ *")*$%!43"+:4@ $"*4)(%@; 2) 7$)/&"?5 
?%+6-%/% ,?"('6%0-+8 – :%: . 7$)+-$%(+-."(()?, -%: 4 .$"?"(()? (+?"(% 7):)&"(4I) 
%+7":-%@; ... 4) S:)&)*43"+:4I $"%&42? .56", 3"? . -"+-%@ + 4+7)&'2).%(4"? /)&"" 
:$,7(5@ )$*%(42?).; 5) :)&43"+-.) -"+-4$,"?5@ .4#). $"2:) .)2$%+-%"- 7$4 
4+7)&'2).%(44 ?4:$))$*%(42?)., )-$%1%8 -"? +%?5? "+-"+-."((,0 42?"(34.)+-' *)$%2#) 
&,36", 3"? -"+-5 + )*$%(43"(()I .5/)$:)I /)&"" :$,7(5@ )$*%(42?).; … 7) .%&4#%;48 
&%/)$%-)$(5@ -"+-). . 7)&".5@ ?4:$)- 4 ?"2):)+?%@ &"*:) .57)&(4?% 4 *)$%2#) #"6".&" 
(Cairns, 2005). 94:$)?%+6-%/(5" ?"-)#5 -"+-4$).%(48 4 $%((88 #4%*()+-4:% $4+:). 
8.&80-+8 (%4/)&"" S:)()?43"+:4 S!!":-4.(5?4 (Wells et al., 1998). 

M (%+-)8R"" .$"?8 ?"-)#5 + 4+7)&'2).%(4"? +))/R"+-. ?4:$)7"$4!4-)(% (% 
4+:,++-."((5@ +,/+-$%-%@ ,+7"6() $%/)-%0- . *)+,#%$+-."(()I +4+-"?" ?)(4-)$4(*% 
.)#(5@ $"+,$+). A4-%8, % -%:1" 4+7)&'2,0-+8 . <PO, A)$"" 4 #$,*4@ +-$%(%@ (Shen et al., 
1994; Jiang et al., 2007). M 7$"+().)#(5@ S:)+4+-"?%@ (%?4 .58.&"() /)&"" 120 .4#). 4 



! 122 

!)$? *"-"$)-$)!(5@ !&%*"&&8-, /)&"" 70 .4#). 4(!,2)$4I 4 ):)&) 27 .4#). 4 !)$? 
+%$:)#).5@ (Q)&)-%$"., 1985, 1988, 2007). <7";4!43(5" *$,775 )$*%(42?)., 
)/$%+-%0R4@ 4+:,++-."((5" +,/+-$%-5, 7)*$,1"((5" . .)#)"? #&8 );"(:4 +)+-)8(48 
/4);"()2). 4 :%3"+-.% .)#5, ?5 (%25.%"? ?)#"&'(5?4 +))/R"+-.%?4 7"$4!4-)(% 
(9<=). 95 ,34-5.%&4 74R".5" +-$%-"*44 7$)+-"I64@ #&8 .5#"&"(48 )+)/5@ 
!,(:;4)(%&'(5@ *$,77 (S:)?)$!)-47).), 4&4 S:)/4)?)$!. L% )+()." ?()*)&"-(4@ 
4++&"#).%(4I (%?4 7$"#&)1"( ().5I 7):%2%-"&' )$*%(43"+:)*) 2%*$82("(48 - 4(#":+ 
7"$4!4-)((5@ !&%*"&&8-, .5$%1%"?5I +))-()6"(4"? 34+&% .4#). +"++4&'(5@ 
(7$4:$"7&"((5@) 4 ?)/4&'(5@ (("7$4:$"7&"((5@) !)$?: IPF = Ss/Sm. D(#":+ 7$4(4?%"- 
(%4.5+64" 2(%3"(48 . )&4*)-$)!(5@ .)#%@ (1,0 - 3,0); $%.()?"$() +(41%"-+8 + 
,."&43"(4"? 2%*$82("(48 . ?"2)-$)!(5@ .)#%@ (0,3 - 1,0); . 7)&4+%7$)/(5@ 2)(%@ ,/5.%"- 
#) 0. M -):+4:)&)*43"+:4@ S:+7"$4?"(-%@ ?5 -%:1" 4+7)&'2).%&4 9<= 4 ?"-)#5 
?()*)?"$()I +-%-4+-4:4 #&8 +)2#%(48 ?)#"&4 $%2.4-48 ?4:$)/4%&'(5@ +))/R"+-. . 
*$%#4"(-" -):+43()+-4 4 )$*%(43"+:4@ ."R"+-., $%2$%/)-%&4 ().5I ,7$)R"((5I 
7):%2%-"&' – 4(#":+ +,/&"-%&'()I -):+43()+-4: IST = Ns/Na, *#" Ns - 34+&"(()+-' 
Sessilida (7$4:$"7&"((5@ 4(!,2)$4I), Na - 34+&"(()+-' Amoebozoa (&)/)2(5@ %?"/), 
4(#":+ 7$4(4?%"- ?4(4?%&'(5" 2(%3"(48 . /)&"" -):+43(5@ .)#%@ (1,0 - 0). D(#":+5 
$%2())/$%248 )-#"&'(5@ !,(:;4)(%&'(5@ *$,77 7$)+-"I64@ -%:1" 8.&80-+8 @)$)64?4 
:)&43"+-."((5?4 7):%2%-"&8?4 #&8 /4)?)(-)$4(*%. L%4/)&"" -)3"( 4(-"*$%&'(5I 
+-%-4+-43"+:4I 7):%2%-"&', .534+&8"?5I ?"-)#)? *&%.(5@ :)?7)("(-. 

H%:4? )/$%2)?, ?"-)#5 + 7$4?"("(4"? +))/R"+-. ?4:$)7"$4!4-)(% )/&%#%0- 
;"&5? $8#)? +.)I+-., ;"((5@ #&8 /4)?)(4-)$4(*%, .5*)#() )-&43%8+' )- 
?()*):&"-)3(5@ %(%&)*). )-+,-+-.4"? $"*4)(%&'(5@ /%$'"$)., /5+-$)I $"%:;4"I (% 
7)#)+-$5" .)2#"I+-.48 +-$"++).5@ !%:-)$)., 7)2.)&80- $%2&43%-' -$)!()+-' .)#)"?). 4 
.&48(4" -):+43(5@ ."R"+-., % -%:1" (%()3%+-4;. L%?4 $%2$%/)-%( 7$)":- +)2#%(48 
().)*) 7):)&"(48 /4)+"(+)$). (S:)-+"(+)$). 4 S:)$)/)-).) 4 %.-)?%-424$).%(()I 
4(!)$?%;4)(()I +"-4 /4)?)(-)$4(*% .)#)"?). (% )+()." 9<= 
(http://biomonitoring.narod.ru). M #%&'("I6"I $%2$%/)-:" +4+-"? )(-&%I( ?)(4-)$4(*% 
.)#()I +$"#5, ("+)?("((), /,#"- 7$)#)&1%-'+8 -"(#"(;48 : ?4(4%-0$42%;44, 
4+7)&'2).%(40 7"$"#).5@ ?"-)#). +/)$% #%((5@ 4 :)??,(4:%;4)((5@ -"@()&)*4I (van 
der Schalie et al., 2001).  

 
EARLY WARNING METHODS FOR MONITORING 

ANTHROPOGENIC IMPACTS ON AQUATIC ECOSYSTEMS 
Zolotarev V.A. 

I.D. Papanin Institute for biology of inland waters Russian Academy of Sciences, Borok, 
Russia 

152742, Yaroslavl region, Borok, forest753@gmail.com 
 
Keywords: water quality, biomonitoring, microscale methods and techniques, international standards 

developing, index of sublethal toxicity, trophic state of aquatic ecosystems, index of periphyton flagellates, eco-
sensors. 

At the beginning of the 21st century, the world is facing a global water quality crisis. The 
lack of wastewater management has a direct impact on the biological diversity of aquatic 
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ecosystems, disrupting the fundamental integrity of our life support systems (Corcoran et al., 
2010). 

The earliest detection of hazardous events in water supplies, and pollution prevention are 
the most cost-effective. Many biological early warning systems have been developed in recent 
years that evaluate the physiological and behavioral responses of whole organisms to water 
quality. To install a commercial version of a fish ventilatory monitoring system, or similar 
system using crayfish or bivalves at a new site would be about $35 000 to purchase, with total 
operational costs of about $10 000 per year, and cell-or tissue-based biosensors may be quite a 
bit less expensive (van der Schalie et al., 2001). But the absolute cost is less important than the 
cost–benefit aspects. Physiological and behavioral responses of whole organisms usually most 
robust for acute toxicity, the more important for detecting hazardous events in aquatic 
ecosystems is long-term monitoring of sublethal, chronic toxicity.  

The more favorable cost–benefit aspects could provide microbial communities due to the 
role of microbes as the basis of food webs and the primary agents for global biogeochemical 
cycles. Microorganisms should be used in biomonitoring for several compelling reasons. (1) A 
cosmopolitan distribution facilitates comparisons of test results in geographically different 
regions. (2) Problems of scale are diminished. (3) Replicability is as good as, or better than, tests 
with larger organisms. (4) Environmental realism is higher than in tests using larger organisms. 
(5) The number of test species is dramatically increased when using microorganisms, thus 
displaying natural variability much better than tests with a limited array of larger organisms. (6) 
Testing with microorganisms is less likely to antagonize animal rights activists. (7) Validation of 
laboratory tests in field enclosures is facilitated and much less costly (Cairns, 2005). Microscale 
testing methods and the earliest pollution prevention are the most cost-effective (Wells et al., 
1998).   

New methods based on periphyton communities using polyurethane foam units (PFU) as 
artificial substrates, was included into the monitoring system of China and Korea (Shen et al., 
1994; Jiang et al., 2007). Periphyton communities that are formed on artificial substrates can be 
defined as “periphyton model communities” (PMC). 

We have found more than 120 species of heterotrophic flagellates and more than 90 
species of ciliates and sarcodines inhabiting the PMC in different water-bodies (Zolotarev, 1985, 
1988, 2007). The feeding strategies of the protozoa were used to assign species to functional, 
trophic groups. The chief functional role of substrate-associated protozoans appears to be the 
processing of dead organic matter and its associated bacterial flora. A new index of periphyton 
flagellates (IPF) as an indicator of the trophic status of a water-body was developed:  

IPF = Sa/Sv,  
where Sa is the number of attached species, Sv is the number of vagile flagellate species. 

The index takes the greatest value in oligotrophic waters (1.0 - 3.0), decreasing in mesotrophic 
waters (0.3 - 1.0), and minimal in heavy polluted waters (0 - 0.3).  

Periphyton biodiversity and relative  abundance of ciliates and other protozoans can be 
used also as indicators of toxic pollution and acidification. Naturally derived periphyton 
communities were collected from the natural water-body and transported to the laboratory for 
use in designed experiments. Also new simplified index of sublethal toxicity (IST) was 
developed:  

 IST = Ns/Na, (1) 
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where Ns is the abundance of Sessilida (attached ciliates), Na is the abundance of 
Amoebozoa, it takes the minimal value in polluted waters (1.0 - 0). Multivariate statistics were 
used to design the model of microbial communities development across a gradient of toxicant 
stress and organic compounds (Zolotarev, 2007). 

So, microperiphyton communities can be very useful indicators of the water quality. 
Their ability to rapidly colonise artificial substrates, the cosmopolitan distribution and other 
advantages, provide an assessment capability not generally available for higher organisms.  
Biodiversity and relative abundance of protozoans at PMC can be used as indicators of toxic 
pollution, trophic status and nanoparticles. For the foreseeable future, with the development of 
online eco-sensors and “ecorobots”, a major application of microscale methods will be to predict, 
developing the new integrated standards, as a “Dow Jones” for water quality. As implications of 
the work, we developed some new methods (two patents) and project of the Automated 
Biomonitoring International Network (http://biomonitoring.narod.ru). Future on-line aquatic 
monitoring systems will undoubtedly continue a trend towards miniaturization, utilization of 
advanced data acquisition and communication techniques (van der Schalie et al., 2001).  
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)/4-%(48.  

V+*H-8 ESI. A 2005 *. $8#)? )$*%(42%;4I (World Economic Forum, Joint Research 
Centre of European Commission 4 #$.) $%2$%/)-%(% +4+-"?% 7):%2%-"&"I ,+-)I34.)+-4 
+$"#5 )/4-%(48. M +4+-"?" l 21 4(#4:%-)$, )(4 .:&03%0- 76 7"$"?"((5@. ="$"3"(' S-4@ 
4(#4:%-)$). .:&03%"- 7$"#.%$4-"&'(,0 );"(:, $8#% 7%$%?"-$)., : 7$4?"$,: 

- A%3"+-.) .)2#,@% (Air Quality).   
- Q"?&8 (Land, #)&8 )/R"I 7&)R%#4 + .5+):)I %(-$)7)*"(()I (%*$,2:)I).  
- A%3"+-.) .)#5 (Water Quality). A)&43"+-.) .)#5 (Water Quantity).  
- <(41"(4" (%*$,2:4 )- )-@)#). 4 7)-$"/&"(48  (Reducing Waste & Consumption 

Pressure).  
- J7$%.&"(4" 7$4$)#(5?4 $"+,$+%?4 (Natural Resource Management, +,/+4#44 

+"&'+:)?, @)28I+-., 4 #$.).  
- M&48(4" +$"#5 )/4-%(48 (% 2#)$).'" 3"&).":% (Environmental Health, #"-+:%8 

+?"$-()+-' 4 #$.).  
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- J7$%.&"(4" +$"#)I )/4-%(48  (Environmental Governance, +-"7"(' :)$$,7;44 4 
#$.). 

- >:)S!!":-4.()+-' (Eco-Efficiency, S("$*)S!!":-4.()+-' 4 #$.).  
- L%,:% 4 -"@()&)*48  (Science  and Technology, 4(().%;4)((5I 4(#":+ 4 #$.).  
=)+&" S:+7"$-(5@ );"(): S-4@ 7):%2%-"&"I $%++34-5.%"-+8 4(#":+ S:)&)*43"+:)I 

,+-)I34.)+-4 (Environment Sustainability Index, ESI). =$)."#"((5" );"(:4 #)&1(5 /5-' 
7$4(8-5?4 .) .(4?%(4" 7$4 +-$%-"*43"+:)? 7&%(4$).%(44 :)(:$"-()I -"$$4-)$44.  

E&8 F)++44 (%/)$ 7):%2%-"&"I ,+-)I34.)+-4 +$"#5 )/4-%(48 ?)1"- )-&43%-'+8 )- 
$":)?"(#).%(()*). L) S-) (" 7$4(;474%&'(), -%: :%: +4+-"?% S-4@ 7):%2%-"&"I .+"*#% 
#)7)&(8"-+8 (%/)$%?4 #$,*4@ 7):%2%-"&"I, :)-)$5" -%:1" @%$%:-"$42,0- S:)&)*43"+:)" 
+)+-)8(4" $%++?%-$4.%"?)I -"$$4-)$44.  

V+*H-8 EVI. E&8 /)&"" 7)&()*) )74+%(48 S:)&)*43"+:)*) +)+-)8(48 :)(:$"-()I 
-"$$4-)$44 (")/@)#4?) : 4(#4:%-)$%? ESI #)/%.4-' 4(#4:%-)$5 S:)&)*43"+:)I 
,82.4?)+-4 EVI (Environmental vulnerability indicator).  

<4+-"?% EVI 7$"#(%2(%3"(% #&8 );"(:4 ,82.4?)+-4 +$"#5 )/4-%(48 +-$%(, 
$"*4)(). 4 )-#"&'(5@ -"$$4-)$4I )-()+4-"&'() )7%+(5@ .)2#"I+-.4I . /,#,R"? 4 
+)#"$14- 50 4(#4:%-)$).. <4+-"?% 7$"#(%2(%3"(% )-$%24-' +-"7"(', + :)-)$)I 7$4$)#(%8 
+$"#% -)I 4&4 4()I +-$%(5 +:&)((% : ,R"$/, 4 #"*$%#%;44. >-% +4+-"?% (%?"$"(() (" 
,34-5.%"- ,82.4?)+-' +);4%&'(5@, S:)()?43"+:4@ 4&4 :,&'-,$(5@ ,+&).4I +-$%(5. 

M +4+-"?" EVI S:)&)*43"+:%8 ,82.4?)+-' @%$%:-"$42,"-+8 7) -$"? 4(#4:%-)$%?.  
%54(*+H-8D -2+)5-)H( (Hazard Indicators) +.82%(5 + 3%+-)-)I 4 4(-"(+4.()+-'0 

)7%+(5@ +)/5-4I. %54(*+H-8D )-28-H(.,A3@-)H( (Resistance Indicators) )-$%1%0- -" 
@%$%:-"$4+-4:4 +-$%(5, :)-)$5" +.4#"-"&'+-.,0- ) "" .)2?)1()+-8@ . -)I 4&4 4()I 
+-"7"(4 +7$%.&8-'+8 + 7$4$)#(5?4 4 %(-$)7)*"((5?4 )7%+()+-8?4. %54(*+H-8D .834+ 
(,( 7X38E+ (Damage Indicators) )/,+&).&"(5 -)I ,82.4?)+-'0, :)-)$%8 .52.%(% 7)-"$"I 
;"&)+-()+-'0 S:)+4+-"? (!$%*?"(-%;4"I) 4&4 7).56"((5? ,$).("? #"*$%#%;44 
S:)+4+-"?. J34-5.%"-+8 -%:1" (%&434" 4 $%+7$)+-$%("(()+-' 4(!)$?%;44 ) .)2#"I+-.44 
$%2&43(5@ !%:-)$). (% )-#"&'(5" S&"?"(-5 S:)+4+-"?. 

< #$,*)I +-)$)(5, 4(#4:%-)$5 S:)&)*43"+:)I ,82.4?)+-4 $%2#"&80-+8 (% 5 
+&"#,0R4@ *$,77: (. +:)/:%@ l :)&43"+-.) 7):%2%-"&"I . :%1#)I *$,77"): 

1. =):%2%-"&4 :&4?%-% 4 7)*)#5 (Weather & Climate – 6) 
2. C")&)*43"+:4" 7):%2%-"&4 (Geology – 4) 
3. C")*$%!43"+:4" 7):%2%-"&4 (Geography – 6) 
4. =):%2%-"&4 $"+,$+). 4 ,+&,*4 S:)+4+-"? (Ecosystem Resources & Services – 28) 
5. =):%2%-"&4 (%$)#)(%+"&"(48 (Human Populations – 6). 
A%1#)?, 4(#4:%-)$, 7$474+5.%"-+8 $%(* )- 1 (.5+):%8 +)7$)-4.&8"?)+-', -.". 

(42:%8 ,82.4?)+-') #) 7 ((42:%8 +)7$)-4.&8"?)+-', -.". .5+):%8 ,82.4?)+-'). =)+&" 3"*) 
+34-%"-+8 +,??%$(5I 4(#":+ S:)&)*43"+:)I ,82.4?)+-4 EVI.  

M 2%.4+4?)+-4 )- ."&434(5 S-)*) 7):%2%-"&8  .5#"&4&)+' 5 *$,77 -"$$4-)$4I: 
1. L",82.4?5" (Resilient), EVI < 200 
2. < $4+:)? (,82.4?)+-4) (At risk), EVI > 200 
3. J82.4?5" (Vulnerable), EVI >250 
4. <4&'() ,82.4?5" (Highly vulnerable),  EVI >300 
5. D+:&034-"&'() ,82.4?5" (Extremely vulnerable),  EVI > 350. 
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H%: :%: +4+-"?% EVI $%2$%/%-5.%&%+' 7)# S*4#)I BBL, -) +34-%"-+8, 3-) )(% 
.57)&(8"- +.)" )+().()" 7$"#(%2(%3"(4" – 7$4.&":%-' .(4?%(4" : S:)&)*43"+:4? 
7$)/&"?%? ,82.4?5@ -"$$4-)$4I, ,34-5.%-' EVI 7$4 +-$%-"*43"+:)? 7&%(4$).%(44 
-"$$4-)$4I #&8 ?4(4?42%;44 ,R"$/% S:)+4+-"?%? . /&41%I6"? /,#,R"? 42-2% +.)"I 
.5+):)I S:)&)*43"+:)I ,82.4?)+-4. =$"#7)&%*%"-+8, 3-) +,??%$(5I 4(#4:%-)$ EVI (%#) 
7"$"+34-5.%-' :%1#5" 5 &"-. 

J 7$"#+-%.&"(()I +4+-"?5 "+-' )7$"#"&"((5" ("#)+-%-:4: "+-' $%2&4348 
+-%-4+-43"+:4@ ?"-)#4: );"(:4 )-#"&'(5@ 7):%2%-"&"I, 4+7)&'2,"?5@ . $%2(5@ +-$%(%@, 
% -%:1" .)2?)1(% )7$"#"&"((%8 +,/\":-4.()+-' .5/)$% 7):%2%-"&"I, .@)#8R4@ . +4+-"?,.  

?8-C(3 2-*+I+H3,(. L%$8#, + +4+-"?)I EVI 7)8.4&%+' "" $%2().4#()+-', :)-)$%8 
-%:1" +)+-)4- 42 -$"@ /&):). 7):%2%-"&"I.  

="$.5I /&): – 4(#":+ 7)#."$1"(()+-4 $4+:, (Risk Exposure Index, REI) + 39 
7):%2%-"&8?4 $4+:%. M-)$)I /&): .:&03%"- 5 7):%2%-"&"I .(,-$"(("I +)7$)-4.&8"?)+-4 
(Indicators of Intrinsic Resilience, IRI). H$"-4I /&): l 13 7):%2%-"&"I S:)&)*43"+:)I 
;"&)+-()+-4 4&4 #"*$%#%;44 (Indicators of Environmental Integrity or Degradation, EDI). 
M+"*), -%:4? )/$%2)?, . S-)I +4+-"?" /5&) 57 7):%2%-"&"I. M S-)I +4+-"?" 7$4+,-+-.,0- 
S:)()?43"+:4" 7%$%?"-$5. 

F8# %.-)$). +34-%0-, 3-) /,#"- ;"&"+))/$%2(5? .."+-4 "R" )#4( +,??%$(5I 
4(#4:%-)$ l (543*) 8()*+ *+H+)H8-G. >-)- 4(#4:%-)$ 4+7)&'2,"- 7)(8-4" 
)-()+4-"&'()I ,82.4?)+-4 #%(()I +-$%(5 4&4 -"$$4-)$44. B-()+4-"&'(%8 ,82.4?)+-' . 
$%++?%-$4.%"?)? :)(-":+-" – $"2,&'-%- #"&"(48 34+&% 7)*4/64@ (2% *)#) . :%-%+-$)!%@ (% 
:)&43"+-.) &0#"I ((%7$4?"$, ?4&&4)(), 7)#."$*64@+8 )7%+()+-4.  

GR" )#4( S:)&)*43"+:4I 7):%2%-"&' +.82%( + (543*)-@ C3,-.3C3)*->- 8+I.(H(A 
(Human Development Index, HDI), :)-)$5I /5& .."#"( "R" . 1990 *. B( 4?""- -$4 
)+().(5@ :)?7)("(-%: -K(4+3@+A 28-4-,K(H3,P5-)HP K(I5(, 78-.35P -E8+I-.+5(A ( 
)H+54+8H *+C3)H.+ K(I5( ()7$"#"&8"-+8 &)*%$4!?)? .%&).)*) 7$)#,:-% (% #,6, 
(%+"&"(48). M 2009 *. 4(#":+ HDI /5& +:)$$":-4$).%( . S:)&)*43"+:)? )-()6"(44. 
A)$$":;48 2%:&03%&%+' . ,3"-" .5/$)+% <B2 (% #,6, (%+"&"(48.  

 
 

INDICATORS ESI AND EVI IN THE ECOLOGICAL ESSESSMENT OF 
INVESTIGATED TERRITORIES 

Karlin L.N., Muzalevskij A.A.  
The Russian state hydrometeorological university, St.-Petersburg, Russia 

195196, St.-Petersburg, Maloohtinsky pr., 98, rector@rshu.ru 
 
Keywords: indicators, stability, vulnerability, danger, risk, a damage. 
The summary: In the message the new indicators offered in 2005 by a number of the 

International organizations and their updating from the point of view of their possibility and 
expediency of application in the Russia conditions are considered. 
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#,BC3.D3 ),-.+: (543*) *+C3)H.+ .-4D, (543*) I+>8AI5L55-)H( .-4D, 743,P5D9 *-@E(5+H-85D9 

(543*) I+>8AI5L55-)H( .-4D. 
=$4?"("(4" 4(#":+). . S:)&)*43"+:)? ?)(4-)$4(*" .+"*#% 7$4.&":%&) .(4?%(4" 

,3N(5@ 4 &4;, +.82%((5@ + 7$4(8-4"? $"6"(4I, -%: :%: S-) 7)2.)&8"- 7$"#+-%.4-' ."+' 
:)?7&":+ #%((5@ +"-4 (%/&0#"(4I . 7$)+-)I 4 (%*&8#()I !)$?". M (%3%&" (%6"*) .":% 
4++&"#).%-"&4 $%2(5@ +-$%( +-%&4 ,#"&8-' /)&'6)" .(4?%(4" 7"$"+?)-$%? 4(#":+). 
:%3"+-.% .)#5. <"I3%+ .) .+"? ?4$" 7)+-)8(() 4+7)&'2,0-+8 /)&"" 30 -%:4@ 4(#":+).. 
B(4 4?"0- )- 3 #) 72 7"$"?"((5@, + 3%+-5? .:&03"(4"?, 7) :$%I("I ?"$", -$N@ 42 
+&"#,0R4@ 7%$%?"-$).: $%+-.)$"((5I :4+&)$)#, /4)&)*43"+:)" 7)-$"/&"(4" :4+&)$)#% 
4/4&4 @4?43"+:)" 7)-$"/&"(4" :4+&)$)#%, %??)(4I(5I %2)-, !)+!%-5, (4-$%-(5I %2)-, 
7):%2%-"&' pH 4 )/R"" +)#"$1%(4" .2."6"((5@ -.N$#5@ 3%+-4;. =$4 .5/)$" ?"-)#% 
?%-"?%-43"+:)I +."$-:4 4(!)$?%;44 . $%/)-%@ 2%$,/"1(5@ ,3N(5@ +,R"+-.,"- :$4-4:% 
7$)+-)*) )+$"#("(48 7):%2%-"&"I 7$4 :)?7&":+()I );"(:" :%3"+-.% .)# 4 )-#%N-+8 
7$"#7)3-"(4" /)&"" «*4/:4?» 4 4(!)$?%-4.(5? ?"-)#%?. H%:, (%7$4?"$, /5&) 7):%2%() 
7$"4?,R"+-.) ?,&'-47&4:%-4.()*) ?"-)#% 7"$"# %$4!?"-43"+:4?, -%: :%: 7"$.5I 
8.&8"-+8 /)&"" 3,.+-.4-"&'(5? : 42?"("(48? 7%$%?"-$). 4, +&"#).%-"&'(), )( /)&"" 
-)3() )-$%1%"- 42?"("(4" :%3"+-.% .)#. D(-"$"+(), 3-) . (":)-)$5@ +-$%(%@, (%7$4?"$, . 
9":+4:", #&8 $%2&43(5@ $"*4)(). + ;"&'0 ,3N-% @%$%:-"$(5@ #&8 #%(()I ?"+-()+-4 
)+)/"(()+-"I 2%*$82("(48 7$4?"(80-+8 $%2&43(5" ?)#4!4:%;44 ?"-)#% $%+3"-% 4(#":+% 
:%3"+-.% .)#. 

M%1() )-?"-4-', 3-) . F)++44 ?()*4" ?"-)#5 );"(:4 :%3"+-.% .)#(5@ )/\":-). 7) 
:)?7&":+, *4#$)@4?43"+:4@ 7):%2%-"&"I, ("+?)-$8 (% 3%+-,0 :$4-4:, 2% 
«7+".#):)?7"(+%;40» 4 4*()$4$).%(4" 7$4(;47% «+&%/)*) 2."(%» . S:)+4+-"?", 
4+7)&'2,0- -%:,0 @%$%:-"$4+-4:,, :%: +$"#("*)#).%8 :)(;"(-$%;48 2%*$82(80R4@ 
."R"+-. (QM), :)-)$%8 $%++34-5.%"-+8 )/53() :%: +$"#("" %$4!?"-43"+:)" 2(%3"(4" 
42?"$"((5@ 2% *)# :)(;"(-$%;4I. A%: 42."+-(), . F)++44 . +4+-"?" ?)(4-)$4(*% :%3"+-.% 
7$4$)#(5@ .)# + 1988 7) 2005 **. 7$4?"(8&+8 «4(#":+ 2%*$82("(()+-4 .)#5» – DQM , 
:)-)$5I $%++34-5.%&+8 7) 6 7):%2%-"&8?. < 2005 *. . F)++44 /5& .."#N( . 7$%:-4:, 
$%+3N- :&%++). 2%*$82("(48 .)# 7) (%4/)&"" 4(!)$?%-4.()I :)?7&":+()I );"(:" – 
,#"&'()?, :)?/4(%-)$()?, 4(#":+, 2%*$82("(()+-4 .)#5 (JADQM). =$4 "*) $%+3N-" 
7$4(4?%0-+8 .) .(4?%(4" .+" (%/&0#N((5" (% 7)+-, @%$%:-"$4+-4:4 :%3"+-.% .)#5. 
A$)?" -)*), . 7$);"++" .534+&"(48 JADQM 7)&,3%"-+8 (" -)&':) :)("3()" 2(%3"(4", 
@%$%:-"$42,0R"" +)+-)8(4" .)# 2% *)#, () 4 /)&"" #"-%&'(%8 4(!)$?%;48 ) +)+-)8(44 
.)#()*) )/\":-% . -"3"(4" 4++&"#,"?)*) 7"$4)#%. H%: 1" . ?"-)#" (" 4+7)&'2,"-+8 
«+$"#("*)#).%8 :)(;"(-$%;48» QM – ."&434(%, +*&%14.%0R%8 .+" )7%+(5" 8.&"(48 . 
-"3"(4" *)#% (% .)#()? )/\":-". ="$"@)# )- $%+3N-% :&%++). :%3"+-.% .)# 7) DQM : 
$%+3N-%? 7) #$,*)?, 4(#":+, – JADQM – 2%+&,14.%"- )+)/)*) .(4?%(48, -%: :%: (% 
#%((5I ?)?"(- 7$4 %(%&42" +)+-)8(48 .)#(5@ )/\":-). 7$4@)#4-+8 4?"-' #"&) + 
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)7,/&4:).%((5?4 $8#%?4 DQM 4 &46' + 2005 *. – + #%((5?4 7) JADQM. M +.824 + S-4? . 
$%?:%@ #%((5@ 4++&"#).%(4I /5&% 7$)."#"(% +$%.(4-"&'(%8 );"(:% :%3"+-.% .)# $": 
B@-5 4 L".5 2% ?()*)&"-(4I 7"$4)# 7) 4(#":+%? DQM 4 JADQM 7) 7"$.43(5? #%((5? 
(%/&0#"(4I 2% :)(;"(-$%;48?4 QM. 

B;"(:% :%3"+-.% .)# $. B@-5 + 4+7)&'2).%(4"? DQM 4 JADQM 7):%2%&%, 3-) $%+3N- 
JADQM #&8 #%(()*) .)#()*) )/\":-% #%N- /)&"" ,2:4I #4%7%2)( $"2,&'-%-)., 3"? DQM. 
=$4 S-)? . ;"&)? :%3"+-.) .)#5 $. B@-5 7) JADQM (41", 3"? 7) DQM. H%:4" $"2,&'-%-5 
)/\8+(80-+8 -"?, 3-) $%+3N- JADQM .:&03%"- /)&'6"" 34+&) 7%$%?"-$).. D2."+-(), 3-) 
$. B@-% 8.&8"-+8 )3"(' 2%*$82(N(()I $":)I 4, :%: 7):%25.%0- #%((5" 4++&"#).%(48, 
,."&43"(4" +7":-$% ,34-5.%"?5@ 7%$%?"-$). 7$4.)#4- : /)&"" +-$)*)I );"(:" :%3"+-.% 
.)#. F"2,&'-%-5 $%+3"-). )/)4@ 4(#":+). :%3"+-.% #&8 $. L".5 7):%2%&4, 3-) JADQM 
7):%2%& /)&"" 64$):4I #4%7%2)( ,$).(8 2%*$82("(48, 3"? DQM. H%:4? )/$%2)?, );"(:% 
:%3"+-.% .)#)-):% 7) :)?7&":+, *4#$)@4?43"+:4@ 7):%2%-"&"I .) ?()*)? 2%.4+4- :%: )- 
.5/)$% ?"-)#% $%+3"-% 4(#":+%, -%: 4 )- @%$%:-"$% .)#)7)&'2).%(48 (% .)#)-):". 

 
FEATURES OF WATER QUALITY INDICES DESIGN IN RUSSIA  

AND IN THE WORLD 
Kolesnikova E.V., Maslova A.V. 

Russian State Hydrometeorological University, St. Petersburg, Russia 
195196, St. Petersburg, Malookhtinsky pr., 98, astra-j@mail.ru 

 
Keywords: water quality index, water pollution index, specific combinative water pollution index. 
Historically, different organizations of several nationalities involved in water resources 

control have used a regular form of Physico-Chemical indices for water quality assessment. This 
has been more evident in the last decade of the 20th Century. In that decade the application of 
water quality indices was given important acceptance, which is made evident at the present time 
by an appreciable number of formulated indices in different countries around the world, from 
general to specific purposes. These indices have been the product of efforts and research 
development from governmental agencies in different strata, as well as from masters' and 
doctorate research. 

In this work the Water Quality Index was calculated Rivers Neve and Ohta, Saint-
Petersburg, Russia. The research was carry out two indices which are used in Russia: the index 
of water pollution (WPI) and the specific combinatorial index of water pollution (SCIWP). 

In the process of calculating the WPI for Ohta river have taken the substance: dissolved 
oxygen, BOD (biological oxygen demand), phenol, nitrite nitrogen, total iron, and petroleum 
products. After analyzing the data, we can say that the values of WPI Ohta river in the period 
from 1969 to 1998. range from “IV, polluted” to “VI, very dirty" with a minimum of WPI, equal 
to 2.41 in 1984 and a minimum 9.67 in 1991 It is explained by the fact that the values of 
concentrations taken – BOD, phenol, nitrite nitrogen , total iron, and petroleum products – 
exceeded its MCL a few times. Also, slow water exchange Ohta river observed, as compared to 
the Neva river water flow rate is much lower, hence the self-purifying capacity is reduced. 

In the calculations of the river Neva WPI were obtained concentrations of substances 
such as dissolved oxygen, BOD 5 (biochemical oxygen demand), ammonia nitrogen, petroleum, 
total dissolved iron and copper. The values for the WPI Neva river for the period from 1989 to 
1998. accounted for two positions "above Kirovsk" and "Bolshaya Neva, 1.4 miles above the 
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mouth of" a range of “II, clean" to “III, moderately polluted" with a minimum of 0.92 in 1989 
and a maximum value of 1.89 in 1994, the period from 1989 to 1998, except 1989 to the station 
of "Big Neva River, 1.4 km upstream from the mouth of the" MPC general iron, ammonia 
nitrogen and copper were significantly exceeded.  

Comparing the values obtained for WPI for two positions, in Kirovsk in St. Petersburg, 
we can say that for all the investigated years, except 1989, a class of water quality p. Neva has 
not changed and has been described as “mmm, moderately polluted". Year 1989 the distinction of 
being seen to improve the quality of water bodies downstream from the “mmm, moderately 
polluted" to “mm, clean". This result seems paradoxical, because despite the dilution, as a rule, the 
lower cross-sections of large cities the water quality in streams significantly worse than the 
upper target. Perhaps this is due to imperfection of the technique or not compliance with the 
rules of sampling. 

Also specific combinatorial index of water pollution (SCIWP) has assessed the quality of 
two the rivers. For the calculation of the River Neva SCIWP were taken the following 
substances: dissolved oxygen, biological oxygen demand, ammonia nitrogen, nitrogen, nitrate, 
nitrite nitrogen, manganese, cadmium, copper, lead, mercury, total iron (dissolved), 
dichlorodiphenyl-trichloroethane, sulfates, chlorides, petroleum products, calcium, sodium, 
potassium, magnesium. Substances such as mercury, DDT and manganese are not always 
involved in the calculations for two stations. Manganese and DDT did not participated in the 
period from 1990 to 1992, and the mercury was selected only in 1989 and 1990. 

The calculated values of the specific combinatorial index of water quality for the period 
from 1989 to 1998. for the station of Kirovsk range from 0.85 to 2. The lowest value of 0.85 was 
observed in 1990 and the largest value was 2 in 1994.According to the classification using the 
water quality classes for the entire study period were attributed to the water for m mmm class. Ie 
"Conditionally clean", "slightly polluted" and "dirty". 

To calculate SCIWP on Okhta river were taken substances such as dissolved oxygen, 
BOD5, ammonia nitrogen, nitrite nitrogen, nitrate nitrogen, petroleum, total iron, phenol, HPKsr, 
chlorides. In some years, due to lack of data on concentrations of these substances, some of them 
have been replaced with copper, magnesium, manganese, and detergents. SCIWP on Okhta river 
were a range of water quality classes from the "4b, dirty" to "4c, very dirty", where the minimum 
value of the index of 4.99 was observed in 1998 and 8.08 in the maximum values of 1978 almost 
all substances exceeded its MCL in several times. Also SCIWP and WPI were reduced to 
percentages, and can say that the graduation classes of WPI was initially too high, relative 
SCIWP. 

You can draw a general conclusion that the water quality of two indices Ohta river 
significantly lower than that of p. Neva, because, again, have been slow Ohta river water 
exchange, as compared to the Neva river water flow rate is much lower, hence the self-purifying 
capacity is reduced and concentrations of pollutants are higher. But also in some of the Neva 
river, the observed anomalous cases where the downstream water quality improvement occurred.  
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At the World Summit on Sustainable Development (WSSD), Johannesburg, September, 

2002 the existence of the Global Water Initiative (GWI), water for life, health, livelihood, 
economic development and security was officially announced. It is ascertained that the concept 
and principles of Integrated Water Resource Management (IWRM) are vital for successful 
sustainable development. The Federal Target Program “Development of a Water Economic 
Complex of the Russian Federation in 2012-2020” and water strategy of the Russian Federation 
defined through 2020 are focused on water resource management to promote socio-economic 
development in the country by improving the rational use of water resources. 

At present, solutions for geo-environmental problems can be determined through a 
comprehensive and integrated approach to water management.  An examination of the theory 
and applications within IWRM reveals that there are still many unresolved systemic and 
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methodological issues, such as uncertainty in the assessment criteria for determining the 
ecological status of water bodies. This is exemplified by existing multiplicity in the relationship 
between quantitative and qualitative characteristics of water bodies due to regional, natural, 
anthropogenic and climatic features, which complicates effective prediction of their ecological. 

In this context, the rationale for implementation of a comprehensive assessment and 
forecast of water resources for IWRM is an important practical challenge for professionals in the 
field.  

A significant decline in quality of water resources due to rapidly changing anthropogenic 
pressures on the catchment areas has transpired in most regions of Russia during two decades. . 
These conditions exist most prominently in regions of concentrated and intense industrial 
production, where high levels of water consumption are endemic and necessary for sustained 
economic activity. The Republic of Bashkortostan provides a vivid illustration of these 
conditions. 

In this paper we analyze the relationship between hydrochemical parameters and water 
discharge of the Belaya River (the main waterway of the Republic of Bashkortostan).  The 
deteriorating situation in this river demonstrates the need to address water quality and quantity in 
the management of water resources in a complex and integrated manner. 

The perennial and seasonal changes in the natural processes parameters, including 
astronomical, are influencing hydrological processes. A method to identify this influence by 
considering polymodal, retarded and "noisy" (the influence of natural processes in the 
hydrological regime of the watercourse and the meteorological conditions for the location of the 
watercourse, Belaya River) is developed.   

Through the integration of artificial intelligence elements like neural networks and 
genetic algorithms, the models forecast extreme hydrological conditions (periods of low and high 
water content as well as the dates of their occurrence) and the assimilative capacity of the 
watercourse.  

In this study, an integrated performance predictive model for water flow in each period of 
water availability and a predictive model for assimilative capacity of the watercourse will be 
selected and ranked using genetic algorithms for the first time. 

Analysis of the validation of the forecasting models for extreme hydrological conditions 
(periods of low and high water content, and the dates of their occurrence) and the assimilative 
capacity of the Belaya River indicated that these predictive models are highly reliable. 

When calculating the risk of water resources contamination, one approach is to improve 
the proposed method for determining the risk of contaminated watercourses designed by 
Shcherbinin S. (2006).  This approach for completing a water quality assessment is more 
comprehensive and objective than the standard water pollution criteria index, usingspecific 
combinatorial index of water pollution. 

Based on results generated from watercourse zoning by district size and the geo-
environmental (geoecological) risk, we are able to identify catchment areas requiring focused 
management decisions and planned operational refinements. 

The results of this research can be used to effectively develop a complex program of 
social and economic development for the Ufa city district of the Republic Bashkortostan during 
the 2011-2015 window (point 4.1.7 – Environment). 
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Chita has been in the list of most polluted cities in Russia for 21 years. It means that the 

city has a very high level of air pollution. The maximum concentration of almost all pollutants 
(dust, benzo(a)pyrene, nitrogen dioxide, carbon monoxide, hydrogen sulfide, phenol, 
formaldehyde, soot, sulfur dioxide) from the Ministry of Natural Resources and Environment of 
the Trans-Baikal region for 2004-2010 was much times higher than the MPC. Chita refers to 
areas with a fairly harsh climatic conditions: a sharp continental climate. Plants in the city take 
on the bulk of the development pressure, that is why their role in urban ecosystems is great. Only 
the tremendous progress in the field of transport, health and food industry contributed to the 
emergence of chemical products with extreme biological activity. Anthropogenesis stressors are 
at such a rate, that these systems often do not have time to activate the corresponding adaptation 
processes. As a result, they often affect the range of tolerance, which often leads to exceeding the 
carrying capacity of organisms to the decay of the biological system. Urban ecosystems exposed 
to a high degree of digression, which is proved by many scientists as an example of the city of 
Pskov, Kemerovo, Krasnoyarsk, Kiev, Ulyanovsk, etc. However, as noted by many researchers a 
comprehensive estimation of dendroindicational conditions of the urban environment can be 
given only by biological methods (Mandra Y. ets). In the city of Chita dendroindikatsionnye 
measurements were not carried out, that was the basis for the study. The objects for the study 
were woody plants: Syringa josikaea Jacq., Malus baccata L. Borkh,, Prunus svaveolens L., 
Ulmus pumila L. These species are most often used in the landscaping of Chita. From visual 
observation considerable mechanical damage to tree trunks were seen. Gathering of material was 
carried out in accordance with the basic principles of sampling. The analysis was carried out at 
different sites within the city. These sites were selected in accordance with the ecological and 
geochemical map of the city of Chita (1999 Repl. Ed. Hairs RN), which differ by the level of 
pollution along the roads of III-V categories. Control conventionally clean area, located 20 km 
from the city. In the leaves of the determinant of the colorimetric method for CK-2 total 
chlorophyll, chlorophyll a, b. In soil and biomass content was determined using HPLC anion 
chromatography on Milichrome A-02. At these sites (with Chita Centre Hydroeteorology) were 
measured relative humidity, soil, air temperature, wind speed, the total count of pollutant 
emissions, etc. According to the research it was found that the plants are the most suitable 
biological indicators of environmental conditions. To determine the effect of pollution on plant 
life necessary to attract a whole range of methods of research. 
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=)(8-4" «-$)!43"+:4I +-%-,+» -$%#4;4)(() 7$4?"(8"-+8 #&8 )2"$. H":,34" .)#5 

7$4(;474%&'() )-&43%0-+8 7) @%$%:-"$, 7$)4+@)#8R4@ . (4@ S:)&)*43"+:4@ 7$);"++). 
)- +-)834@ .)#. B#(%:) . G.$)7" -"$?4( «,$)."(' -$)!44» ,7)-$"/&8"-+8 4 7) 
)-()6"(40 : $":%?. T"&'0 #%(()I $%/)-5 8.&8"-+8 );"(:% -$)!43"+:)*) +-%-,+% $":4 
B@-5 4 "" 7$4-):). + 7)?)R'0 @%$%:-"$4+-4: .)#(5@ ?%:$)!4-).. B+().(5" 2%#%34: 
)74+%(4" ?"-)#). );"(:4 -$)!43"+:)*) +-%-,+% $":, .5/)$ 7)#@)#8R"*) ?"-)#% #&8 
+"."$)-2%7%#% F)++44, 7$)."$:% 7$4?"(4?)+-4 ?"-)#). (% ?%&5@ .)#)-):%@ <%(:--
="-"$/,$*% + .5+):)I %(-$)7)*"(()I (%*$,2:)I 

M $%/)-" 4+7)&'2).%&4+' #%((5" +)/$%((5" . 7"$4)# + 2008 7) 2010 *. =)&".5" 
4++&"#).%(48 7$).)#4&4+' . 40&" . $%?:%@ 7$%:-4:4 +-,#"(-).-S:)&)*). FCC9J. L% $":" 
B@-" 4++&"#).%(48 7$).)#4&4+' (% 13 +-%(;48@ . *$%(4;%@ *. <%(:--="-"$/,$*%. H%:1" 7) 
)#()I +-%(;44 $%+7)&%*%&)+' . ,+-'".5@ )/&%+-8@ "" 7$4-):). – $": K,/'8 4 B::"$.4&'. 
L% .+"@ ,3%+-:%@ 7)?4?) !&)$4+-43"+:4@ 4++&"#).%(4I 7$)42.)#4&+8 )-/)$ 7$)/ #&8 
*4#$)@4?43"+:)*) %(%&42%. 

E&8 )7$"#"&"(48 ,$).(8 -$)!44 .)#)-):). 4+7)&'2).%&4+' 3 ?"-)#%: MTR – 
«)+$"#("((%8 -$)!43"+:%8 );"(:%»; IBMR – «/4)&)*43"+:4I 4(#":+ ?%:$)!4-). #&8 $":» 
4 4(#":+ TIM – «-$)!43"+:4I 4(#":+ ?%:$)!4-).». M+" ?"-)#4:4 7)#@)#8- #&8 
?)(4-)$4(*% 7$)-)3()I .)#5. =$4(;474%&'() )(4 )+().%(5 (% 7$4+.)"(44 $8#, .4#). 
$%+-"(4I (":)-)$)*) 4(#4:%-)$()*) 2(%3"(48 – «-$)!43"+:)*) $%(*%».  

M @)#" $%/)- ,+-%().&"(), 3-) -$)!43"+:4I +-%-,+ $":, )7$"#"&"((5I + 7)?)R'0 
4(#":+% MTR, 42?"(8&+8 )- ?"2)- #) *47"$-$)!()*). J$)."(' -$)!44 7) $%+3"-%? 4(#":+% 
IBMR ?"(8&+8 )- +$"#("*) #) )3"(' .5+):)*). H$)!43"+:4I +-%-,+ $":4 B@-% );"(4.%"-+8 
)- S.-$)!()*) . ."$@("? -"3"(44 #) S./*47"$-$)!()*) . (41("? 7) 4(#":+, TIM. M)#5 
+-%(;44 (% $":" K,/'8 S.-$)!(5. 

L% )+()." 7)&,3"((5@ #%((5@, ?)1() +:%2%-', 3-) 4++&"#).%((5I )-$"2): $":4 
B@-5 (")#()$)#"( 7) ,$).(0 -$)!44. M"$@("" -"3"(4" @%$%:-"$42,"-+8 3"$"#).%(4"? 
S.-$)!(5@ 4 *47"$-$)!(5@ ,3%+-:)., (41("" – ?"2)-$)!()". 

=) (%6"?, ?("(40 (%4/)&"" 7)#@)#8- #&8 );"(:4 -$)!43"+:)*) +-%-,+% ?%&5@ 
$": +"."$)-2%7%#% F)++44 ?"-)#4:4 MTR 4 IBMR. M )-&434" )- 4(#":+% TIM, )(4 #%0- 
/)&"" #"-%&'(,0 4(!)$?%;40. A$)?" -)*), )(4 #%0- +@)#(5" $"2,&'-%-5.  

B;"(:% .2%4?)+.824 4(#":+). -$)!44 + *4#$)@4?43"+:4?4 7%$%?"-$%?4 7):%2%&%, 
3-) 4(#":+5 MTR 4 IBMR (%4/)&"" -"+() +.82%(5 +) 2(%3"(48?4 _=A5. H%:1" 
+,R"+-.,"- 2(%34?%8 +.82' ?"1#, S-4?4 4(#":+%?4 4 +)#"$1%(4"? !)+!%-)..  

L,1() )-?"-4-', 3-) 7$4?"("(4" S-4@ 4(#":+). . ,+&).48@ )3"(' .5+):)I 
%(-$)7)*"(()I (%*$,2:4 (" .+"*#% .)2?)1(). F%+-"(48 ?)*,- /5-' :$%I(" ,*("-"(5 4 (% 
(":)-)$5@ +-%(;48@ $. B@-5 .))/R" )-+,-+-.,0-. 
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F"2,&'-%-5 7$)."#"((5@ 4++&"#).%(4I 7):%2%&4, 3-) $":% B@-% 4 "" 7$4-):4 
)/&%#%0- .5+):4? ,$).("? -$)!44: )- ?"2)-$)!()*) #) *47"$-$)!()*). =$43"? 
7$)#"?)(+-$4$).%(% 7$4?"(4?)+-' 4+7)&'2).%(48 +))/R"+-. ?%:$)!4-). . );"(:" 
-$)!43"+:)*) +-%-,+% $":.  

 
ESTIMATION OF TROPHIC STATE OF SMALL RIVERS OF 

ST.PETERSBURG 
Leshukova A.I., Zuyeva N.V. 

Russian State Hydrometeorological University, St.Petersburg, Russia 
195196, Russia, Saint-Petersburg, Maloohtinsk pr., 98, alina.leshukova@eco.rshu.ru 

 
Key words: small rivers, macrophytes, trophic state, trophic indexes, MTR, IBMR, TIM. 
The aim of the investigation is to estimate the trophic state of the River Ohta and its 

tributaries with aquatic macrophytes. The main tasks are description of estimation methods of 
the trophic state of rivers, the choice of a suitable method for the north-west Russia, 
verification methods in small streams of St. Petersburg with a high anthropogenic loading. 
Trophic state of rivers changed from meso- to hypertrophic by the index MTR. Trophic level 
varied from medium to very high by IBMR. Trophic state of rivers is estimated from eutrophic in 
the upper reaches of Ohta to the ev / hypertrophic near the mouth by the index TIM. River Lubya 
– eutrophic. In our opinion, indexes MTR and IBMR are the most suitable to assess the trophic 
state of small rivers of the north-west Russia. 
 
 

JUGH <HFG<< - FGOATDD FO<HGLDW M 9GHBEBKBCDD 
>ABKBCDUG<ABCB [JH=FDLHDLCO 

N+*+8-.+ =.=., 1+E8-4(5+ 1.=. 
!+8+H-.)*(9 >-)74+8)H.355D9 H3R5(C3)*(9 75(.38)(H3H (@35( Y+>+8(5+ Q.=.,  

>. !+8+H-., <-))(A 
410054, >.!+8+H-., 7,.?-,(H3R5(C3)*+A, 77, makarovaaa2009@yandex.ru 

 
#,BC3.D3 ),-.+: J*-,->(C3)*(9 G7H28(5H(5>, I3,35D3 5+)+K435(A, 7)H-9C(.-)HP, +*H(.5-)HP 

238-*)(4+ID, )H83))-83+*F(A. 
B+)/"(()+-'0 +).$"?"((5@ *)$)#). 8.&8"-+8 «$%+7)&2%(4"» 4@ 7) -"$$4-)$44, 

+.)"*) $)#% «-"$$4-)$4%&'(%8 S:+7%(+48». H%:%8 -"(#"(;48 .7)&(" +)*&%+,"-+8 + 4#"8?4 
S:)&)*43"+:)*)  !,-7$4(-4(*%, .  :)-)$5@ «#)."#"(4"» 7):%2%-"&"I ):$,1%0R"I +$"#5  
7$)42.)#4-+8 + 7)?)R'0 7)&8$42%;44 $%2&43(5@ !,(:;4)(%&'(5@ 2)(, $%2#"&"((5@ 
/)&'64?4 7&)R%#8?4 2"&"(5@ (%+%1#"(4I. D?"(() )2"&"("((5" -"$$4-)$44 ?)*,- 
)/"+7"34-' /%&%(+ 142("(() (")/@)#4?5@ $"+,$+). . *)$)#" 4 /,#,- +7)+)/+-.).%-' 
!)$?4$).%(40 ,+-)I34.)*) $%2.4-48 *)$)#).. 

E"I+-.4-"&'() 2"&"(5" (%+%1#"(48 .57)&(80- . *)$)#" ;"&5I $8# !,(:;4I. < 
-)3:4 2$"(48 S:)&)*)., *&%.(5?4 42 (4@ 8.&80-+8 ,3%+-4" . :$,*).)$)-" ,*&":4+&)*) 
*%2%,  :4+&)$)#% 4  %++4?4&8;48 ;"&)*) $8#% ."R"+-. . 7$);"++%@ *%2))/?"(%, /&%*)#%$8 
3"?, 4?"(() $%+-4-"&'(5" )$*%(42?5 )/"+7"34.%0- 7)&();"((5" ,+&).48 7$)14.%(48 
(%+"&"(48 . *)$)#%@. B+().()"  :)&43"+-.) :4+&)$)#% . *)$)#%@ 7)-$"/&8"-+8 (% 
7$);"++5 ):4+&"(48 2%*$82(80R4@ ."R"+-., 7)+-,7%0R4@ )- $%2(5@ 4+-)3(4:). 
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2%*$82("(48. L%?4 ,+-%().&"(), 3-) :)&43"+-.) :4+&)$)#%, 7$)#,;4$,"?)*) $%2&43(5?4 
+))/R"+-.%?4 *.<%$%-).%, +)+-%.&8"- 83,46 - 110,88 -5+.-)(( . *)#. L% 7$);"++5 
):4+&"(48 2%*$82(80R4@ ."R"+-., 7)+-,7%0R4@ . %-?)+!"$, )- .+"@ +-%;4)(%$(5@ 
4+-)3(4:). 2%*$82("(48 . *.<%$%-)." 4 %.-)?)/4&"I, 7)-$"/&8"-+8 ):)&) ?4&&4)(% -)((.   
E"!4;4- :4+&)$)#% . :)&43"+-." 900 -5+. - *)$)# .5(,1#"( 7)*%6%-' 2% +3"- 42\8-48 "*) 
+ #$,*4@ -"$$4-)$4I. C)$)# 7)-$"/&8"- -%:)" :)&43"+-.) :4+&)$)#%, :)-)$)" 7$)42.)#4- 
.+8 ."*"-4$,0R%8 $%+-4-"&'()+-' 7$%.)/"$"1'8 <%$%-).+:)I )/&%+-4, 7&)R%#'0 . 
45 -5+. :?n. <&"#).%-"&'(), #&8 +/%&%(+4$).%(48 7) :4+&)$)#, (")/@)#4?) ,."&434-' 
#)&0 2"&"(5@ (%+%1#"(4I 7$4?"$() . 10 $%2.  

B#(%:) 7$4."#"((5" .56" $%+3"-5 .57)&("(5 #&8 2#)$).5@ 2"&"(5@ (%+%1#"(4I. 
L) ."#' #&8 /)&'64(+-.% *)$)#). F)++44 @%$%:-"$"( 7).56"((5I ,$)."(' 2%*$82("(48. 
M5+):4I ,$)."(' 2%*$82("(48 %-?)+!"$()*) .)2#,@% @%$%:-"$"( 4 #&8 *. <%$%-).%  - 
$%+3"-(%8 ."&434(% DQO .%$'4$,"- )- 13,0 #) 16,4 + ?%:+4?,?)? . ?%" (17,8) 4 ?4(4?,? – 
. ?%$-" (8,2). B+().(5?4 2%*$82(80R4?4 ."R"+-.%?4 8.&80-+8 .2."6"((5" ."R"+-.%, 
):+4# ,*&"$)#%, #4):+4# %2)-%, !"()& 4 !)$?%&'#"*4#. T"&'0 (%6"I $%/)-5 8.&8"-+8 
4++&"#).%(4" ,+-)I34.)+-4 $%+-"(4I . !%:-43"+:4@ ,+&).48@ *)$)#+:)I +$"#5. 

L%4/)&"" 3%+-) 7$4 42,3"(44 ,+-)I34.)+-4 $%+-"(4I : ("/&%*)7$48-(5? !%:-)$%? 
+$"#5 ,34-5.%"-+8 %:-4.()+-' %(-4):+4#%(-(5@ !"$?"(-).. B#(4? 42 -%:4@ (%4/)&"" 
$%+7$)+-$%("((5@ !"$?"(-). , $%+-"(4I 8.&8"-+8 7"$):+4#%2%. >-)- !"$?"(- #).)&'() 
3,.+-.4-"&"( : :)?7&":+, ."R"+-., 2%*$82(80R4@ %-?)+!"$,, 4 .)2$%+-%(4" "*) 
%:-4.()+-4 +.4#"-"&'+-.,"- ) 7$)8.&"(44 2%R4-(5@ $"%:;4I -:%("I . ("/&%*)7$48-(5@ 
,+&).48@. M :%3"+-." )/\":-% 4++&"#).%(48 /5&% .5/$%(% /"$"2% 7).4+&%8 (Betula pendula 
Roth.), 7$)42$%+-%0R%8 . $%2&43(5@ 7) +-"7"(4 %(-$)7)*"(()I (%*$,2:4 $%I)(%@ *)$)#%. 
F%I)(5 4++&"#).%(4I /5&4 .5#"&"(5 7) $"2,&'-%-%? @4?43"+:4@ %(%&42). %-?)+!"$()*) 
.)2#,@% 4 $%+7)&)1"(5 . ?"+-%@ )14.&"(()*) -$%(+7)$-()*) #.41"(48 4 ./&424 :$,7(5@ 
7$)?56&"((5@ 7$"#7$48-4I. O:-4.()+-' 7"$):+4#%25 . &4+-'8@ /"$"25 )7$"#"&8&4 . 
-"3"(4" ."*"-%;4)(()*) 7"$4)#% !)-)?"-$43"+:4? ?"-)#)? 7) ):4+&"(40 /"(24#4(%. 

=)&,3"((5" $"2,&'-%-5 7):%2%&4: (% .+"@ ,3%+-:%@ (%/&0#"(48, .:&03%8 !)(, 
%:-4.()+-' 7"$):+4#%25 . &4+-'8@ /"$"25 . -"3"(4" ."*"-%;4)(()*) 7"$4)#% +(41%&%+', 
#)+-4*%8 ?%:+4?,?% ."+()I 4 ?4(4?,?% )+"('0; . +$"#("? 7) *)$)#, %:-4.()+-' 
+(424&%+' . 7 $%2 2% ."*"-%;4)((5I 7"$4)#, 3-) 2(%34-"&'() .56", 3"? (% !)("; 
(%4/)&'64" 2(%3"(48 %:-4.()+-4 7"$):+4#%25 . &4+-'8@ /"$"25 2%!4:+4$).%() . $%I)(%@  
:$,7(5@ -$%(+7)$-(5@ ,2&). *. <%$%-).%. <&"#).%-"&'(), 4?"(() . S-4@ ?"+-%@, $%+-"(48 
75-%0-+8 2%R4-4-' +"/8 )- +-$"++%, )/,+&).&"(()*) ("*%-4.(5? .)2#"I+-.4"? 
%.-)-$%(+7)$-%. M $"2,&'-%-" 4@ %#%7-%;4)((5" +7)+)/()+-4, )/,+&).&"((5" %:-4.%;4"I 
):+4#%2, ):%25.%0-+8 +."#"((5?4 #) ?4(4?,?%.  

O(%&42 $"2,&'-%-). #%(()*) S:+7"$4?"(-% 7)2.)&4& +#"&%-' .5.)# ) -)?, 3-) . 
*. <%$%-)." #$"."+(5" $%+-"(48 . -"3"(4" .+"*) ."*"-%;4)(()*) 7"$4)#% (%@)#8-+8 . 
+)+-)8(44 +-$"++%. F%+-"(48 . ,+&).48@ +-$"++% 2(%34-"&'() +(41%0- +.)0 
7$)#,:-4.()+-', $"2:) ,?"('6%"-+8 4@ .:&%# . 7)*&)R"(4" ,*&":4+&)*) *%2% 4 .5#"&"(4" 
:4+&)$)#%. M *)$)#" )-+,-+-.,0- 2"&"(5" (%+%1#"(48, (%@)#8R4"+8 .  )-&43()? 
+)+-)8(44 .))/R", . @)$)6"? +)+-)8(44 – 22 %, ,#).&"-.)$4-"&'()? – 27 %, 7&)@)? – 
28 %, ,+5@%0R"? – 11 %. <&"#).%-"&'(),  7$4 7$)."#"(44 $%+3"-). 7) S:)&)*43"+:)?, 
!,-7$4(-4(*, (")/@)#4?) .."+-4 :)$$":-4$,0R4I 7):%2%-"&', ,34-5.%0R4I +)+-)8(4" 
$%+-4-"&'(5@ +))/R"+-. . !%:-43"+:4@ ,+&).48@ *)$)#+:)I +$"#5. 
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TREATMENT OF PLANTS STRESS REACTIONS IN THE METHODOLOGY 
OF ENVIRONMENTAL FOOTPRINTING 

Makarova A.A., Zabrodina Z.A. 
Saratov State Technical University, Saratov, Russia 

410054 Saratov, Polytechnicheskaya str., 77, makarovaaa2009@yandex.ru 
 
Keywords: environmental footprinting, green spaces, sustainability, peroxidase activity, stress reaction. 
Feature of modern cities is a "spread" them on territory, some kind of territorial 

expansion. This trend is consistent with the ideas of ecological footprinting in which "bring" 
indicators of the environment is performed using a polarization different functional zones 
separated by large areas of greenery. The green territory can provide a balance of essential 
resources in the city and will contribute to the sustainable development of cities. 

Green spaces have a number of functions in the city. The main of them are involved in 
the cycle of carbon dioxide, oxygen and assimilation of many substances in the gas exchange 
processes. The basic quantity of oxygen in cities is consumed on the oxidation processes of 
contaminants from different sources. It is established that the amount the oxygen produced by 
various enterprises of Saratov was 83.46-110.88 thousand tons per year. On processes of 
oxidation of the polluting substances arriving in atmosphere from all stationary sources of 
pollution in Saratov and cars, it is consumed about one million tons. Oxygen deficiency in 
quantity 900 000 tons have to repay for city retirement account with other territories. The city 
consumes a quantity of oxygen, which produces all the vegetation of the right bank of Saratov 
region, with an area of 45 thousand kmn. Therefore, for oxygen balance regulation it is necessary 
to increase a share of green plantings approximately in 10 times. 

However, our calculations are made for healthy trees. But the most cities in Russia is 
characterized by elevated levels of pollution. The high level of air pollution is characteristic for 
Saratov - estimated EASA varies from 13.0 to 16.4 with a maximum in May (API = 17.8) and 
minimum in March (API = 8.2). The main pollutants are particulate matter, carbon monoxide, 
nitrogen dioxide, phenol and formaldehyde. The purpose of our work is research of stability of 
plants in actual conditions of the city environment. 

Most commonly when studying plant resistance to adverse environment factors the 
activity of antioxidant enzymes is considered. One of the most commonly used enzymes in 
plants is peroxidase. This enzyme is quite sensitive to the range of atmospheric pollutants, and 
increase its activity proves protective tissue reactions in adverse conditions. As the object of 
study was selected as the Betula pendula Roth., and in various degrees of anthropogenic load 
parts of the city. Areas of research have been allocated based on the results of chemical analyses 
of atmospheric air and is located in the bustling traffic and close to the main industrial 
enterprises. Peroxidase activity determined in the Betula pendula during the growing season by 
photometric method with oxidation of benzidine.  

The results showed: in all areas, including the background, in the Betula pendula 
peroxidase activity during the growing period decreased, reaching a maximum in spring and 
autumn a minimum; on average around receded 7 times during the growing season, which is 
much higher than the background; the maximum values for the activity of peroxidase in the 
Betula pendula in areas of Saratov main transport nodes. Therefore, it is in these places, plants 
are trying to protect themselves from the stress caused by the negative effects of transport. As a 
result of their adaptive capacity due to the activation of oksidase are flattened to a minimum. 



! 139 

Analysis of the results of this experiment concluded that in the city of Saratov woody 
plants throughout the growing season are in a state of stress. Plants under stress significantly 
reduces their productivity, dramatically reduced their contribution to the absorption of carbon 
dioxide and oxygen. In the city there are no green spaces that are in excellent condition, in a 
good condition – 22 %, satisfactory – 27 %, bad – 28 %, drying out – 11 %. Hence, at carrying 
out of calculations on ecological footprinting, it is necessary to enter the correcting indicator 
considering a condition of vegetative communities in actual conditions of the city environment. 

 
 

D<<KGEBMOLDG FO<=FGEGKGLD` <HBWAD] BFCOLDUG<AD] 
QOCF`QLDHGKGW M OH9B<[GFLB9 MBQEJ]G M DFAJH<ABW 

B_KO<HD 9GHBEB9 =O<<DMLBCB =FB_BBH_BFO  
N+@-5H-.+ ".=., \+8+)-.+ ".0., N+@-5H-. =.=. 

%5)H(H7H >3-R(@(( (@. =.?. /(5->8+4-.+ !; <=0, >. %8*7H)*, <-))(A 
664033, >. %8*7H)*, 7,. V+.-8)*->-, 1=, +/A 421, elenam@igc.irk.ru 

 
#,BC3.D3 ),-.+: )H-9*(3 -8>+5(C3)*(3 I+>8AI5(H3,(, +H@-)G385D9 .-I47R, %8*7H)*+A -E,+)HP. 
M *$,77, +-)I:4@ )$*%(43"+:4@ 2%*$82(4-"&"I (<BQ) .@)#8- @&)$)$*%(43"+:4" 

7"+-4;4#5 (]B=, . -.3. EEH, C]TC, @&)$#%(5), *":+%@&)$/"(2)& (C]_), 
7)&4@&)$4$).%((5" /4!"(4&5 (=]_), 7)&4@&)$4$).%((5" #4/"(2)-7%$%-#4):+4(5 4 
#4/"(2)!,$%(5 (=]EE/[) 4 #$. <BQ )/&%#%0- +@)14?4 !424:)-@4?43"+:4? +.)I+-.%?4 
4 +7)+)/(5 #&4-"&'() +)@$%(8-'+8 . ):$,1%0R"I +$"#" 4 7"$"()+4-'+8 (% 2(%34-"&'(5" 
$%++-)8(48, (%:%7&4.%-'+8 7) 74R".)I ;"74 4 ):%25.%-' ("/&%*)7$48-(5" .)2#"I+-.4" (%  
14.5" )$*%(42?5 (9%I+-$"(:) 4 #$., 1996; AMAP, 1998).  

T"&' (%+-)8R"*) 4++&"#).%(48: )7$"#"&4-' ,$)."(' 2%*$82("(48 %-?)+!"$5 4 
);"(4-' $"*4)(%&'(5I %-?)+!"$(5I 7"$"()+ =]_, ]B= 4 C]_ 4 (%7$%.&"(4" 7)-):). 
<BQ . +4+-"?" %-?)+!"$(5I .)2#,@ – 7)3.% (% -"$$4-)$44 D$:,-+:)I )/&%+-4 . 2008-
2011 **. E&8 .57)&("(48 7)+-%.&"(()I 2%#%34 /5& 4+7)&'2).%( ?"-)# 7%++4.()*) 
7$)/))-/)$% %-?)+!"$()*) .)2#,@%. M :%3"+-." +)$/4$,0R"I +$"#5 4+7)&'2).%(5 #4+:4 
42 7)&4,$"-%().)I 7"(5. E4+:4 ,+-%(%.&4.%&4+' . +!"$43"+:4@ 7$)/))-/)$(4:%@, 3-)/5 
2%R4-4-' 4@ )- 2(%34-"&'()*) ."-$).)*) .)2#"I+-.48 (Shoeib, Harner, 2002).  

A)(;"(-$%;44 =]_, EEH, C]TC, @&)$#%(). 4 C]_ . %-?)+!"$()? .)2#,@" (% 
-"$$4-)$44 D$:,-+:)I )/&%+-4 +))-."-+-.,0- ."&434(%?, 7)&,3"((5? . $%?:%@ 
*&)/%&'()*) 4++&"#).%(48 %-?)+!"$()*) .)2#,@% ?"-)#)? 7%++4.()*) 7$)/))-/)$% 
(GAPS-study) (Pozo et al., 2006, 2009). A)(;"(-$%;44 =]_ 4 EEH . 2010-2011 **. /5&4 
(41", 3"? . 2008-2009 **. F%+7$"#"&"(4" <BQ . .)2#,@" D$:,-+:)I )/&%+-4 :$%I(" 
("$%.()?"$() 4 ?)1"- /5-' +.82%() + .&48(4"? . /)&'6"I +-"7"(4 7"$.43(5@ 
(7$)?56&"((5@ 7$"#7$48-4I) 4 . ?"('6"I +-"7"(4 – .-)$43(5@ ((%7$4?"$, 7)3.5, 
(%:)74.64" .5+):4" :)(;"(-$%;44 2% 7$"#5#,R"" .$"?8) 4+-)3(4:). S?4++44. B-?"3"() 
$%2&434" ,$).("I +$"#(4@ :)(;"(-$%;4I 4++&"#).%((5@ <BQ . .)2#,@" . &"-(4I 4 24?(4I 
7"$4)#5 7$)/))-/)$%. F%+7$"#"&"(4" <BQ . +4+-"?" .)2#,@ – 7)3.% . /)&'64(+-." 
+&,3%". *).)$4- ) 7$")/&%#%(44 7$);"++). )+%1#"(48. 

%)),34-.+5(A .D2-,535D 28( G(5+5)-.-9 2-4438K*3 <VV% W 07-05-92116-YV"0 
( 10-05-00663. 

 



! 140 

THE INVESTIGATION OF THE DISTRIBUTION OF PERSISTENT ORGANIC 
POLLUTANTS IN AIR IN THE IRKUTSK REGION WITH THE USING OF 

PASSIVE AIR SAMPLING 
Mamontova E.A., Tarasova E.N., Mamontov A.A. 

Vinogradov Institute of Geochemistry SB of RAS, Irkutsk, Russia 
664033, Irkutsk, Favorsky str., 1A. P.O. box 421, elenam@igc.irk.ru 

 
Keywords: persistent organic pollutants, air, the Irkutsk Region. 
Organochlorine pesticides (OCP including DDT, HCH, chlordane), hexachlorbenzen 

(HCB), polychlorinated biphenyls (PCB), polychlorinated dibenzo-p-dioxins and dibenzofurans 
(PCDD/F) are persistent organic pollutants (POPs). POPs have common physical-chemical 
properties and they are able to persist in the environment for a long time, transport far away from 
its sources, accumulate through food chain and causing adverse effects to human and animal 
health (Maystrenko et al., 1996, AMAP, 1998).  

The aim of the study was to determine the level of air pollution and assess the regional 
atmospheric transport of PCBs, OCPs and HCB and the direction of POP fluxes in the air - soil 
system on the territory of the Irkutsk Region in 2008-2011. The method of passive air sampling 
was used in the investigation. Polyurethane foam disks (PUF-disks) were used as absorb media. 
PUF-disk was installed in spherical samplers to avoid wind influence (Shoeib, Harner, 2002).  

The PCBs, DDTs, HCHs, chlordane and HCB levels in air in the Irkutsk Region were in 
the range obtained in the Global Atmospheric Passive Sampling (GAPS) study (Pozo et al., 
2006, 2009). The PCBs and DDTs levels in air in 2010-2011 were lower than in air in 2008-
2009. The distribution of POPs in air in the Irkutsk Region is irregular and depends on the 
location of primary sources of the compounds (industrial enterprises) and secondary sources (for 
example soil accumulating high levels of POPs previously). It was found the differences levels 
of POPs investigated in summer and winter time of sampling. Generally the POP distribution in 
system of air - soil indicate on predominance of deposition processes. 

The investigation was supported by RFFI W 07-05-92116-GFEN, 10-05-00663. 
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STATUS MONITORING OF URBAN WATER OBJECTS 

Maslennikova S.S., Larina N.S., Shvetsova I.P., Guselnikov V.S. 
Tyumen State University, Tyumen, Russia 

625003, Russia, Tyumen,  Semakova St,10, nslarina@yandex.ru 
 
Keywords: monitoring, urban reservoir, quality assessment, composition formation. 
The elevating scale of urbanization and anthropogenic activities lead to the sharp increase 

of surface fresh water recourses use. The main water consumer are industry and agriculture as 
well as residential districts of  large cities and inhabited locality located on the river and lake 
banks. Owing to water quality deterioration the majority of the large objects are used limitedly. 
The purpose of this research paper is chemical and ecological monitoring of some lakes in 
Tyumen besides the establishment of factors impacting on water composition formation and 
water object reconstruction. 

To reach this task the snow, ground water, surface and bottom water, soils and sediments 
samples were collected. The investigation objects are two reservoirs distinguishing by genesis 
located in Tyumen. Both lakes are in the urban area and they are used for the rest of citizens. 
There were defined main hydrochemical and geochemical indexes as well as the content of 
biogenic elements, organic matter and some heavy metals in the collected samples. The obtained 
data afford to tell about intake sources of contaminants. The existence of  previous obtained data 
on investigated lake status during the long time (more 10 years) allowed to deduce the change 
character of the main indexes water quality during the time and to estimate the contribution to 
anthropogenic impact and reconstructive measures carried out in these objects during the long 
period of time. 

The research work have been carried out with financial support from Ministry of 
Education and Science of the Russian Federation Governmentcontract 14.740.11.0641; 
Governmentcontract 14.740.11.0299. 
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VEGETATION STATE AS AN INDICATOR OF URBAN AREA 
SUSTAINABLE DEVELOPMENT 

Morozova G. Ju. 
Institute of Water and Ecological Problems, Russian Academy of Science, Khabarovsk, Russia 

680000, Khabarovsk ,Kim Ju Chen St.65, g_moro_2009@mail.ru 
 

Keywords: population, the vitality structure, urban area, sustainability. 
Urbanized environment is presented as a stress factor for plants and plants’ communities. 

The problems of change of plants’ population structure as an important index of their state and 
stability are analysed. In urban coenoses plant adaptation occurs due to intraspecies 
differentiation and reorganization of plant population structure (age, size). Plant reaction to 
increasing stress factors has several consecutive stages. Plant metabolism and biochemistry 
change first, then their individual development changes and later on population size and age 
structure alters. Finally the process lead to decrease of species in number and its complete 
exclusion from the vegetation cover. 

The goal is to study plant sustainability for urban ecosystem biodiversity conservation 
and support of a high vitality of city vegetation. Methods of research combined with population 
analysis and morphometric studies (quantitative methods).  

A vegetation component of urban ecosystems undergoes substantial changes as urban 
environment acts as a stress factor in plant life. Plant population and community structure reflect 
objective processes that take place in specific urban environment. Ecological structure and 
demographic composition of plant populations if sharply changing; number of species is quickly 
reducing. New conditions cause rapid structure of populations changes, mobilization of latent 
mutability of plant species for adaptive transformation of the population structure and reaction 
norms, thus impacting the evolutionary fate of vegetation groupings.  Plant species readapted to 
urban environment are the first to form city vegetation. Most important features of such plants 
are the following: production of seeds in big amounts and their distant distribution, vegetal 
reproduction, wide ecological amplitude, sustainability to stress types, specific to urban 
environment. 

Urbanization impacts plant morphological structure parameters, general trend of species 
individual development. Species of urban flora show high plasticity that serves as a survival 
mechanism in the unstable urban environment. 
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SNOW COVER CHEMICAL COMPOSITION IN TOWNS AT THE SOUTH 

PART OF IRKUTSK REGION 
Onishuk N.A., Khodzher T.V., Obolkin V.A.  

Limnological Institute of SB RAS, Irkutsk, Russia 
6640433, Irkutsk, Ulan-Batorskaya str., 3, onischuk@lin.irk.ru 

 
Keywords: snow cover, chemical composition. 
It is known that for winter season in Siberia the atmospheric conditions with a weak self-

purification are prevailed. Such conditions cause high air pollution in big cities during cold 
season. Three towns (Irkutsk, Sludyanka, Shelekhov) differed by type and power of emission 
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sources were chosen as objects of studies. Sampling of snow cover was done in all parts of  
towns, including relatively pure sites and most polluted ones.  

Analyses of snow cover collected in Irkutsk has shown that the highest pollution is 
accumulated in lower land sites against Irkut river valley where the meteorological conditions 
are more stable due to lower wind velocities over land depressions and that cause a weak 
scattering of air admixtures. Such sites feel significant anthropogenic loads from industrial 
objects situated not only in Irkutsk itself but also from anthropogenic sources of Shelekhov and 
Angarsk cities due to local winds along Irkut river and Angara river.  Most typical pollutants of 
snow cover in Irkutsk city are Zn, Sr, As. The following metals Pb, Cu, Ni, Mn, Co, V, Cr, Cd 
were also found. Such elements more typical for emission of coal power plants and auto 
transports. Investigation of snow cover chemical composition is showing that maximal 
accumulation of these elements is observed in the years with colder winters.  

In the Shelekhov city the largest source of atmospheric pollution is the Irkutsk Aluminum 
Factory (IAF) and its power plant. By authors the spatial distribution of IAF air pollutants in 
snow cover was studded at different distant from the source. The influence of air pollution from 
IAF and its power plant was traced in living bocks of Shelekhov city. By correlation analysis the 
influence of IAP was traced along Irkut river valley: in Podkamennaya and Glubokaya 
settlements and in some parts of Irkutsk due to corresponding winds directions. 
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At present due to the ever-increasing pace of socio-economic development the need for 

reliable prognostic information on dangerous weather phenomena increases significantly. The 
situation is largely complicated by the fact that according to the Russian Federal Service for 
Hydrometeorology and Environmental Monitoring in Russia there are about 194 dangerous 
natural phenomena every year, on average, including weather, social, economic or environmental 
impacts, which are very unfavorable. According to this, to establish causes and factors, 
contributing to the above-mentioned dangerous and adverse weather phenomena, the most 
important of which, certainly, are the type and intensity of atmospheric circulation, as well as 
atmospheric processes initiated by it, is actual. According to many authors, particularly, 
E.R.ºMustel, K.V. Kondratovich, E.S. Andreeva and others, the nature of atmospheric processes 
observed in the everyday synoptic charts depends on a combination of factors, which have 
terrestrial and cosmic origin. 

Hence, the purpose of this study is to identify the relationship between weather dangerous 
phenomena and their environmental or geoecological consequences and the annual frequency of 
occurrence of any type of atmospheric circulation within the European territory of Russia (ETR). 
To achieve the goal  the archives of the global atmospheric fields of NCEP/NCAR of the U.S. 
National Center for Prediction of Environment and the U.S. National Center for Atmospheric 
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Research for the period from 1948 to 2000, +containing meteorological information at grid 
angles 1°o1° degree of the globe; catalogs of atmospheric circulation types by G.Y. Vangengeim 
and Wolf numbers (indices of solar activity) from 1700 to 2007, as well as the author's database 
of the frequency of dangerous weather phenomena for the period from 1948 to 2000 for the ETR 
and array of data on the activity of Earth's magnetic field IZMIRAN of the Russian Federation, 
are used. 

Supposed findings will allow to predict the type of circulation with possible dangerous 
weather phenomena at certain degree of probability that lead to some environmental or 
geoecological consequences that can be used as important information for public warning and 
used by a number of interested organizations. The presence of the necessary prognostic 
information about these or other severe weather phenomena and the resulting environmental and 
geoecological consequences, in turn, will not only develop but also implement measures to 
prevent or reduce the related environmental damage in time. 

Main sources of atmospheric pollution over Sludyanka sity are the Marble Mine, Asphalt 
Plant, many not big hitting boilers (59), stove hitting of private houses and auto transport. 
Complicated mountain relief around the city and cold surface of Lake Baikal cause a weak wind 
circulation above the city and frequent inversions of air temperature. These factors make worse 
condition for the city air purification. Highest deposition of anthropogenic admixtures in snow 
cover in Sludyanka city is observed around hitting boilers which have no enough high stacks for 
better dispersion of emitted pollutants.  
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Now enough much attention is given questions of preservation of the environment. It is 
connected with constant increase of an anthropogenic load on a background of an increase of a 
population of a planet and consumption of natural resources. 

For qualitative and operative management in parameters of rational wildlife management 
it is necessary to develop and use the new information-analytical systems including databases, 
means of the spatial analysis, elements of an artificial intellect, etc. 

The separated systems created in various departments, cannot meet modern requirements 
as they are not capable to communicate on uniform formats and to be integrated into the uniform 
tool. 

For the decision of the designated problem scientifically-methodical bases of information 
management in the field of the preservation of the environment, consisting of seven basic 
subsystems have been developed and realized. 

The first subsystem is responsible for gathering, storage, processing and display of 
cadastral data. Now in Belarus cadastres are conducted: atmospheric air, the ground, water 
resources, an animal and flora, climatic, peat and sapropels, wastes, wood and a mineral-source 
of raw resources. Also there are separate registries and the lists concerning area of rational 
wildlife management. Association of the specified information resources by the general rules and 
means of processing allows to reduce essentially temporary and financial expenses for their use 
and maintenance in an actual condition. 

The second subsystem is developed for a quantitative assessment of anthropogenic 
influence on an environment. For the urbanized territories the complex procedure considering is 
offered: a condition of atmospheric air, a soil cover, water resources, green plantings, radiating 
pollution, noise level and vibrations, availability of not used waste. As a result of the analysis the 
map of ecological trouble with an integrated mark assessment for each allocated is functional-
landscape subdistrict turns out. 

For an ecological assessment of territories of administrative areas the procedure based on 
calculation of a difference of stability of an environment and an anthropogenic load, consisting 
from industrial, demographic, transport and agricultural component is offered. 

The third subsystem is developed for information management of process of ecological 
examination and called up to limit possible adverse influence on an environment at a design 
stage. The complex of software and the technologies enters into the given subsystem, allowing to 
automate all stages of the given administrative procedure. 

The fourth subsystem includes new scientific principles of calculation of ecological-
economic efficiency of the nature protection actions, considering social effect from decrease in a 
level of disease of the population, and intellectual means of support of decision-making. The last 
are based on genetic algorithms and the theory of fuzzy sets, and make possible the decision 
optimization problems in 2-7 times more quickly. 
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The fifth subsystem will consist of scientific principles and the automated means of 
monitoring of ecological-economic parameters of innovative manufactures. The developed 
system of new indexes and parameters allows to supervise and operate such characteristics as 
natures’, ecological compatibility, wastelessness, etc., and is called up to range sold projects 
under qualitative characteristics. 

The sixth subsystem realizes a new way of forecasting of quantitative ecological-
economic performance with use of the theory of fuzzy sets. The received result characterizes 
expected value (in comparison with probabilistic approach) more precisely and is a basis for 
acceptance of adequate administrative decisions. 

The seventh subsystem unites the results received from other components, and is called 
up to aggregate nature protection and town-planning actions on optimization of a condition of an 
environment for what the complex of measures in five basic directions is provided. 

 
 

_BFY_O GMFB<BZQO =FBHDM FOEDBKBCDUG<ABCB HGFFBFDQ9O 
!+E-, _-I3G, 0+.8+H(, O3-], <-)(5+ _-I3G 

S3])*(9 H3R5(C3)*(9 75(.38)(H3H, >. ?8+>+, S3])*+A 83)27E,(*+ 
272 01, #,+45-, 2,. !(H5+ 3105, jozef.sabol@fbmi.cvut.cz 

 
#,BC3.D3 ),-.+: H388-8(I@, 8+4(-+*H(.5D3 @+H38(+,D, >8AI5+A E-@E+, ".8-239)*(9 !-BI, 

28->8+@@D 28-H(.-439)H.(A H388-8(I@7. 
M +))-."-+-.44 + 7$)*$%??)I BBL 4 . 4(-"$"+%@ ?4$).)*) +))/R"+-.%, 

G.$)7"I+:4I <)02 . 7)+&"#("" .$"?8 4(-"(+4.() 2%4(-"$"+).%( . /)$'/" + ,*$)2%?4 +) 
+-)$)(5 ?"1#,(%$)#()*) $%#4)&)*43"+:)*) -"$$)$42?%. >-) 7$).)#4-+8 (% )+()." 
7$)*$%??5 D(+-$,?"(-% #&8 +-%/4&'()+-4 (IfS – Instrument for Stability), *#" )+)/)" 
.(4?%(4" (%7$%.&"() (% +)2#%(4" (%#"1(5@ ?"@%(42?)., 7)2.)&80R4@ ,+7"6() 
+7$%.&8-'+8 + .)2?)1(5? 7$4?"("(4"? -"$$)$4+-%?4 @4?43"+:4@, /4)&)*43"+:4@, 
$%#4)&)*43"+:4@ 4 8#"$(5@ ?%-"$4%&).. =$4 S-)? *&%.(5I %:;"(- #"&%"-+8 (% :)(-$)&" 
$%#4)%:-4.(5@ ."R"+-. + .5+):)I %:-4.()+-'0, :)-)$5" ?)*,- 4+7)&'2).%-'+8 7$4 
+)2#%(44 -%: (%25.%"?)I *$82()I /)?/5. D(4;4%-4.5 G.$)7"I+:)*) <)02% .:&03%0- 
7$"."(-4.(5" ?"$5 /)$'/5 7$)-4. ("2%:)(()I 7"$".)2:4 $%#4)%:-4.(5@ 4 8#"$(5@ 
?%-"$4%&)., )/$%2).%-"&'(5" 7$)*$%??5 4 :,$+5 )/,3"(48, ,+-%().:, 3,.+-.4-"&'(5@ 
#"-":-)$). $%#4)%:-4.()+-4, +)2#%(4" $"*4)(%&'(5@ ;"(-$). 7$)-4.)#"I+-.48 (" -)&':) 
. G.$)7" 4 . +-$%(%@ <)#$,1"+-.% L"2%.4+4?5@ C)+,#%$+-., () 4 . O!$4:" 4 O244. 
<.82%() S-) + -"?, 3-) -"$$)$42? (" 2(%"- *$%(4;, 4 : )/"+7"3"(40 %(-4-"$$)$4+-43"+:)I 
/"2)7%+()+-4 (,1() 7)#@)#4-' . *&)/%&'()? ?%+6-%/".  

M #):&%#" )/+,1#%0-+8 4-)*4 $%/)-5 4 #)+-41"(48 G.$)7"I+:)*) <)02% . 
$"6"(44 S-)I 7$)/&"?5, % -%:1" "*) 7&%(5 . S-)? (%7$%.&"(44, (% $"%&42%;40 :)-)$5@ 
(% 7"$4)# 2007–2013 **. .5#"&"() /)&"" 300 ?4&&4)(). ".$). A$)?" -)*), /,#"- 7$4."#"( 
&43(5I )75- $"%&42%;44 S-4@ 7$)*$%?? )#(4? 42 %.-)$). #):&%#%, :)-)$5I :%: S:+7"$- 
G.$)7"I+:)*) <)02% ,3%+-.,"- . $%/)-%@, (%7$%.&"((5@ (% :))$#4(%;40 +-$%-"*44 
+(41"(48 $4+:% 7$4?"("(48 -"$$)$4+-%?4 @4?43"+:4@, /4)&)*43"+:4@, $%#4)&)*43"+:4@ 
4 8#"$(5@ ?%-"$4%&).. 

<+E-H+ ED,+ 28-.3435+ 28( 2-4438K*3 >8+5H+ N(5()H38)H.+ .57H8355(R 43, 
S3])*-9 <3)27E,(*( VG 20102015002.  



! 151 

 
THE FIGHT OF THE EUROPEAN UNION AGAINST RADIOLOGICAL 

TERRORISM 
Jozef Sabol, Leoc Navrátil, Jozef Rosina 

Czech Technical University, Prague, Czech Republic 
272 01, Kladno, Sitna Sq. 3105, jozef.sabol@fbmi.cvut.cz 

 
Keywords: terrorism, radioactive materials, dirty bomb, European Union, counteraction programs to 

terrorism. 
In line with the programs of the UN and in the interest of the international community, 

the European Union has recently intensified its effort in fighting against the threat of 
international radiological terrorism. This is going particularly based on its initiative Instrument 
for Stability where special attention is focused on the establishment of reliable mechanisms 
aimed at the prevention of potential use of chemical, biological, radiological and nuclear material 
(CBRN) by terrorists. Special attention is paid for controlling high-activity radioactive sources 
which may be utilized for the construction of a so-called dirty bomb. The EU initiative includes 
the measures against the illicit trafficking of radioactive and nuclear materials, training courses, 
installations of sensitive detection systems at border crossings and establishment of Centers of 
Excellence not only in Europe and the countries of the CIS, but also in some other regions in 
Africa and Asia mainly because the terrorism simply ignores the borders and it should be 
approach on a global scale.  

The paper discusses the results and plans of the EU in this direction where for the period 
of 2007-2013 the funds of about 300 million Euro have been allocated. In addition, a personal 
experience of one of the authors who as a CBRN specialist has been participated in the 
implementation of some tasks within the EU programs on the reduction of the CBRN risk.  

The work was carried out by a grant from the Ministry of Interior of the Czech Republic 
VG 20102015002. 
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Taking into account the scale of the environmental degradation, it becomes obvious that 

understanding and assessment of ecological risk is one of the most important problems of 
modern natural sciences. 

Due to the construction of a Nuclear Power Plant (NPP) on the territory of Belarus, it 
seems especially important to develop a system of measures that will allow to minimize possible 
negative consequences of the NPP operation.  One of the steps in this direction is to assess 
ecological risk in the zone of NPP's influence. 

Several software packages (SIMPACTS, COSYMA, MACCS, ECOLOG) that allow to 
assess influence of emissions of the nuclear-fuel-cycle facilities on the environment and health 
were analyzed. 

The main purpose of SIMPACTS package is to assess load on the environment, effects 
and detriment to human health (including the cost of detriment) which occur due to the daily 
emissions of radionuclides and pollutant of non-radiation origin to the biosphere.  Users of 
SIMPACTS note its friendly and simple interface.  SIMPACTS allows to assess the whole 
nuclear power production chain (at different stage: mining, fuel processing, transport, power 
production, waste disposal) from the point of view of health risk and consequences for the 
environment.  One of the obvious advantages of SIMPACTS is that it requires significantly 
lesser amount of input data compared to other software packages of the same level.  Still, 
SIMPACTS produces results which are relatively accurate and reliable.  This is known from the 
comparison with the results of more complex models which require significantly more data. 

COSYMA code has a wide application due to various toolkits and models which are 
related to different aspects of consequences' assessment it has.  Depending on the user's request 
the following output data may be obtained: intermediate results of air and land pollution, risks at 
specified points of coordinate mesh and related probability distributions, dose with and without 
countermeasures, medical effects.  Doses and medical effects are calculated based on the models 
developed in the USA, Germany, and the UK. 

Software package MACCS consists of three main units: ATMOS, EARLY, and 
CHRONC. ATMOS is to model atmospheric transport in the near-earth layer.  EARLY is to 
calculate accumulation of dose coming from different pathways (air, water, and food) at the early 
stage and also to suggest countermeasures which can be undertaken depending on the dose at the 
early stage. CHRONC is to account for long-term influence of radioactive emissions on the 
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environment and to calculate early and latent medical effects based on the expected dose. 
ECOLOG is a Russian software package that was developed to calculate dispersion of 

hazardous admixtures in atmosphere.  This package can account both for individual substances 
and groups of substances with a total harmful effect.  Previously, calculation of a field of 
maximal near-earth concentrations of hazardous substances due to the emissions of point 
stationary facilities in Ostrovets was performed at JIPNR “SOSNY” using ECOLOG.  Analysis 
of the calculation results showed that ECOLOC can be used for ecological risk assessment to 
analyze amounts and composition of the atmospheric pollutants' transboundary inflow in the 
NPP zone of influence. 

Therefore, to a greater or smaller extent, all of the above software packages allow to 
assess health and environmental risks due to the influence of nuclear power facilities. 

After the assessment of the design-based emissions of the NPP at normal operation is 
performed, the amount and composition of radionuclides' transboundary inflow to the territory of 
Grodno district (zone of NPP construction) can be estimated.  This will allow to determine input 
of the transboundary atmospheric transport to the total antropogenic load and to obtain original 
data for ecological risk assessment of this territory. 
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The approach was developed to assess the contamination of urban environment using the 

puddle sediments of local depressed zones of relief as the object of investigation. This object 
integrates the pollution in space and time. The approach takes into account the spatial variability 
of contamination and time of formation of the landscape within the study area as well as erosion 
and migration processes. Puddle sediments in local depressed zones of landscape are sampled 
directly in blocks of houses in residential areas. 

The concentration of 137Cs in puddle sediments may be directly related to the deposition 
density of the radionuclide. In the northern hemisphere the deposition density of 137Cs has two 
apparent maxima corresponding to the periods of intensive testing of nuclear weapons and the 
Chernobyl accident. 

The proposed approach is based on dating of puddle sediments samples by content of the 
radionuclide 137Cs. For this purpose the dynamics of 137Cs radioactive fallout and its 
concentration in the upper soil layer were reconstructed for Ekaterinburg city on the basis of 
various archive data. The dating of sediment samples allows detecting pollution by heavy metals, 
conducting retrospective assessment of pollution and evaluating background concentrations of 
heavy metals in soils. 
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The intensive development of transport and industrial complexes results in polluting the 

environment and ecological misbalance in many regions of our planet. In this regard, the 
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protection and restoration of the environment has become one of the most important tasks of 
science. 

The aim of this study is to pose problems related to environmental protection and 
development of optimal strategies for controlling the intensity of emissions. Mathematical and 
numerical models and methods developed by the authors, are suggested to prevent dangerous 
levels of pollution generated by point sources (factories, oil spill, cleaning of water systems 
contaminated with oil or biofilm), linearly distributed sources (automobile emissions), or 
surface-distributed sources (fires). 

The problem of dispersion of quasi-passive contaminants in a bounded domain with open 
boundaries is considered separately from the dynamic model, i.e. the wind velocity (or velocity 
of currents) is assumed known from a dynamical model or observations. It is shown that the 
proposed model is well posed, i.e., it has unique solution, that continuously depends on the initial 
data and the intensity of sources. 

The identity of Lagrange, the adjoint operator and the adjoint transport model are used to 
derive dual (direct and adjoint) estimates of the pollution level in selected areas, to study the 
sensitivity of these estimates to variations in model parameters, and to develop optimal strategies 
to control emissions. If the direct estimates, which use the solution of the pollution transport 
problem, allow one to make a complete analysis of the environmental situation in the entire 
region, the adjoint estimates, based on the solutions of adjoint models, depend explicitly on the 
number, positions and emission rates of sources, and on the initial distribution of pollutant in the 
region. The solutions of adjoint problems are the influence functions, which determine the 
contribution of each pollution source into the contamination of certain zones. The results of 
optimal control theory are applied to the problems of optimization of the intensity of pollution 
sources in order to prevent violations of sanitary standards in selected zones. 

The definition of the problem of short-term control of the intensity of emission sources is 
given. Sufficient (non-optimal) and optimal strategies of control of the emission rates of 
stationary sources are developed: control of the total mass of pollutant, control of temporal 
behavior of emission rates, the search for optimal invariant emission rates. An example that 
compares the results of application of these three control strategies is given. A general optimal 
short-term control strategy of emission rates is suggested. We also give a numerical solution of 
optimal control. New sufficient control strategies are introduced as convex linear combinations 
of several known control strategies. 

We give applications of the developed method to such problems as the oil spill, 
automobile emissions in the cities, the identification of the industrial plants that violate 
prescribed emission rates, and the search of optimal location for the new industrial plant. The 
application of the method for cleaning aquatic systems contaminated with biofilm (remediation) 
or oil (bioremediation) is discussed. It is shown that the variational method gives a lower limit of 
the intensity of the pollution source if the source position is known (the accident at the nuclear 
power station or chemical plant, nuclear testing or terrorist acts). In all these cases, the position 
of the source is known or can be installed from the satellite. 
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Most real-world chronological observations of the chemical composition of surface 

waters contain extreme values, i.e., observations are sharply distinguishable as they are caused 
due to some extraordinary events. The inclusions of such values in the calculation of annual and 
long-term averages significantly distort the true picture of water pollution. However, such 
extreme levels of pollution are an integral part of ecological risk assessment and serve as a basis 
for the direction of activities for environmental organizations.  

This study was performed using The Velikaya River as an example (observation period 
from 1990 to 2009). Data was provided by the Northwestern Department of Hydrometeorology 
and Environmental Monitoring (UGMS). 

Using many years of data about concentrations of pollutants in the river and computing 
the results using the formula on the available series, one can get the data to construct an 
empirical curve of supply of pollutants in runoff. By observation of the curve we can determine 
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the anomalous concentrations of biogenic elements in the river. The extreme values observed in 
these concentrations strongly differ from the rest of the data set. To determine the maximum 
concentrations of biogenic elements, empirical curves have been constructed for probability on 
graph showing moderate skewness (minimal deviation) using softwareStokStat. In the analysis 
of the empirical curves of supply it was observed that for most substances ranging from 1 to 3 - 4 
empirical points, variations were strong from the principal amount of data. Such deviating points 
(emissions) may be due to either an error while recording data, or actual indicators of water 
quality resulting from natural and/or anthropogenic factors. 

Dickson’s criterion was applied in this paper for verification of the possible values of 
deviation in the ranks of the observations as it is convenient and fairly reliable (low error 
probabilities). Based on the results of calculations using Dickson's criterion, the greatest amount 
of emissions is present in the series of measured concentrations is of ammonia nitrogen (12 
values). A high concentration of nitrite nitrogen emissions is also observed (7). 

After eliminating these sharp deviations from the series where they were observed, the 
average concentration of biogenic matter is substantially reduced owing to the elimination of the 
maximum concentration values. Also, the exclusion of emissions from the series of observations 
had an impact on the calculation of the coefficient of variation and asymmetry values and 
significantly decreased them. 

The main complexity of the analysis of extreme pollution levels is determined by the 
possible origin of the extreme values of concentration. In general, contamination of water bodies 
in urban territories occurs under the influence of the following three groups of factors: 1) 
Regular and consistent impact of human activity, 2) Accidental discharges of pollutants, and 3) 
adverse hydrometeorological phenomena. 

The first factor defines a common mode of contamination of water bodies, and the other 
two factors often determine the appearance of the initial series of observations of extreme values 
(deviators). Thus, we can assume that the series after exclusion of these emissions will be 
reflective of the process of regular and permanent contamination of the water body. The duration 
of such emergency discharges is negligible, so their inclusion in the calculation of annual and 
perennial concentrations is not justified, especially in the 4-term observations. As a result of the 
inclusion of these deviations in the calculation, the average concentration distorts the real picture 
of water pollution. 

The methodology of analysis of the genesis of emissions is based on the assumption of 
the duration of the extreme values along the river. Therefore, if this extreme value cannot be 
traced to the underlying point of observation, it is likely to be an accidental discharge. This 
assumption is based on the mechanism of reception and distribution of pollutants from industrial 
sources. That is, accidental discharges of pollutants by industrial enterprises or enterprises of 
housing and communal services are local in character. Under adverse hydrometeorological 
phenomena, the picture will be entirely different. Often, these meteorological phenomena cover a 
sufficiently large area of the river watershed. Thus, the emissions or deviations caused by 
unfavorable hydrometeorological conditions may be observed in several different criteria. 

 
 
 



! 161 

FGCJKDFBMOLDG LBF9 =BHFG_KGLD` MBEV M MBEBG9AD] 
BHFO<K`] =FB9VPKGLLB<HD ADHO` 

SK+5 Y-B91, O( &-@(52 
1$35H8 728+.,35(A .-45D@( 83)78)+@( N(5()H38)H.+ .-45->- R-IA9)H.+ #(H+A, ?3*(5, 

#0< 
2!(5PFIA5)*(9 (5)H(H7H J*-,->(( ( >3->8+G(( #(H+9)*-9 +*+43@(( 5+7*, 687@C(, #0< 

100053, #(H+9, >. ?3*(5, 7,. 0+](+5>, 58, zgy@mwr.gov.cn 
 

#,BC3.D3 ),-.+: #(H+9, .-4-3@*(3 -H8+),( 28-@D],355-)H(, 5-8@+ 8+)R-4+ .-4D. 
L)$?% 7)-$"/&"(48 .)#5 . 7$)?56&"(()+-4 S-) +-%(#%$-424$).%((5I )/\"? 

$%+@)#% .)#5 (% "#4(4;, 7$)42."#"(()I 7$)#,:;44 ((% "#4(4;, ."+% *)-).)*) 7$)#,:-%) 
. 7$)42.)#+-." 7$4 )7$"#"&"((5@ ,+&).48@ -"@()&)*44 4 ,7$%.&"(48. M A4-%" *&%.()I 
;"&'0 .."#"(48 ()$?5 7)-$"/&"(48 .)#5 . 7$)?56&"(()+-4 8.&8"-+8 7).56"(4" 
-"@()&)*43"+:)*) ,$).(8 7$)42.)#+-.% 4 +-4?,&4$).%(4" S:)()?44 .)#5. =) $"2,&'-%-%? 
$%+3"-). . +)7)+-%.4?5@ ;"(%@, + 1997 7) 2010 *)# $%+@)# .)#5 (% 10 -5+. 0%("I 
7$4/%.)3()I +-)4?)+-4 . 7$)?56&"(()+-4 +(424&+8 + 363 ?3 #) 124 ?3, -) "+-' )-?"3"() 
+(41"(4" (% 66 % . -"3"(4" 7)+&"#(4@ 13 &"-. 

M +.824 + /5+-$5? $%2.4-4"? 4(#,+-$4%&42%;44 4 ,$/%(42%;44 4 ("7$"$5.(5? 
7).56"(4"? ,$).(8 -"@()&)*44 4 ,7$%.&"(48 . )-$%+&8@ 7$)?56&"(()+-4, . ().)I 
)/+-%().:" (")/@)#4?) 7"$"+?%-$4.%-' ()$?5 7)-$"/&"(48 .)#5 #&8 7$)42.)#+-."((5@ 
(,1# 7$"#7$48-4I. F%2$%/)-:% ().5@ ()$? /,#"- )+,R"+-.&"(% + ;"&'0 #)+-41"(48 #.,@ 
)+().(5@ ;"&"I. M)-7"$.5@, (")/@)#4?) )/&"*34-' -81"&,0 +4-,%;40 .)#)7)-$"/&"(48 
. 7$)?56&"(()+-4, 7)+:)&':, +,R"+-.,"- 7)+-)8((%8 :)(:,$"(;48 2% .)#, ?"1#, 
@)28I+-."(()-/5-).5?4 4 7$)?56&"((5?4 (,1#%?4 .) .+"@ $"*4)(%@ +-$%(5, @)-8 . 
)/R"?, S!!":-4.()+-' 4+7)&'2).%(48 .)#5 . 7$)?56&"(()+-4 )+-%"-+8 (42:)I. M)-
.-)$5@, 3-)/5 . ;"&)? 7).5+4-' ,$)."(' -"@()&)*44 4 ,7$%.&"(48 4+7)&'2).%(48 .)#5 . 
7$)?56&"(()+-4, (")/@)#4?) +)2#%(4" ().)*) C)++-%(#%$-% ()$? 7)-$"/&"(48 .)#5 
)-."3%0R4? -$"/).%(48? +).$"?"(()I -"@()&)*44 4 S:)&)*43"+:)I /"2)7%+()+-4. 

L% )+()." %(%&42% ?()*)&"-(4@ 4++&"#).%(4I, . 2012 *)#, /5&4 7"$"+?)-$"(5 
()$?5 7)-$"/&"(48 .)#5 . .)#)"?:4@ )-$%+&8@ 7$)?56&"(()+-4.  

A 34+&, (%4/)&"" .)#)"?:4@ )-$%+&"I 7$)?56&"(()+-4 +&"#,"- )-("+-4, . 7"$.,0 
)3"$"#', -"7&)S&":-$)S("$*"-4:,. < ,."&43"(4"? +,??%$()I ,+-%().&"(()I 4 
7$)42."#"(()I ?)R()+-4 +-$%(5, $%+@)#5 .)#5 . 2008 *)#, ,."&434.%&4+' . 2 $%2% 7) 
+$%.("(40 + 2001 *)#)?. =) 7"$"+?)-$"((5? ()$?%?, +$"#(4" 7):%2%-"&4 $%+@)#% .)#5 
+(424&4+' (% 30 % (% "#4(4;, *"("$4$,0R4@ ?)R()+-"I -"7&)S&":-$)S("$*44.  

9"-%&&,$*43"+:%8 7$)?56&"(()+-', :)-)$%8 8.&8"-+8 .%1()I !,(#%?"(-%&'()I 
)-$%+&'0 (%$)#()*) @)28I+-.%, -%:1" 4?""- .5+):,0 S("$*)"?:)+-'. M 2008 *)#, $%+@)#5 
.)#5 . S-)I )-$%+&4 +(424&4+' (% 38.3 % 7) +$%.("(40 + 2005 *)#)?. B#().$"?"((), 
S!!":-4.()+-' 7).-)$()*) 4+7)&'2).%(48 .)#5 ,."&434&%+' (% 2.37 %. =) ().)?, 
+-%(#%$-,, +$"#(4" 7):%2%-"&4 ()$5 $%+@)#5 .)#5 (% "#4(4;, 7$)42.)#+-.% (+-%&4) 
#)&1(5 ,?"('64-'+8 (% 60 %. 

L"!-"7"$"$%/%-5.%0R%8 )-$%+&' 8.&8"-+8 )#()I *&%.(5@ . S("$*"-43"+:)I 
7$)?56&"(()+-4. =$)42.)#+-."((5" ?)R()+-4 7) 7"$"$%/)-:" ("!-4 ,."&434&4+' + 276 
?&(. -)(( . 2000 *)#, #) 477 ?&(. -)(( . 2009 *)#,. <))-."-+-."((), ,#"&'(5" $%+@)#5 
.)#5 #&8 7"$"$%/)-:4 +(424&4+' + 1.89 ?3/- . 2000 *. #) 0.64 ?3/- . 2009 *. =):%2%-"&4 



! 162 

$%+@)#% .)#5 (% "#4(4;, 7"$"$%/%-5.%0R"I+8 ("!-4 . +$"#("? +(428-+8 (% 35 % 7) 
().5? +-%(#%$-%?. 

H":+-4&'(%8 7$)?56&"(()+-' -%:1" 4*$%"- :&03".,0 $)&' . S:)()?4:" +-$%(5 4 
8.&8"-+8 (%4/)&"" .)#)"?:)I 4 )-@)#)"?:)I )-$%+&'0. M 7)+&"#(4" *)#5 + $%2.4-4"? 
-"@()&)*44 4 7$4?"("(48 4(().%;4)(()I -"@(4:4, $%+@)#5 .)#5 . 2(%34-"&'()I +-"7"(4 
+(424&4+' . )-$%+&8@ -":+-4&'()I 7$)?56&"(()+-4, *#" ,+7"6() 7$).)#8-+8 $%/)-5 7) 
S:)()?44 .)#5. =) ().)?, +-%(#%$-, ()$?% $%+@)#% .)#5 #)&1(% +(424-'+8 (% 20% )- 
(5("6(4@ 7):%2%-"&"I. >-) /,#"- +-4?,&4$).%-' 7$4?"("(4" ().5@ -"@()&)*4I (% 
-":+-4&'(5@ 7$"#7$48-48@. 

T"&&0&)2()-/,?%1(%8 7$)?56&"(()+-' 8.&8"-+8 )#()I 42 +%?5@ .)#)"?:4@ 4 
2%*$82(80R4@ )-$%+&"I (%$)#()*) @)28I+-.%. B/R")-$%+&".)I +/$)+ 2%*$82("((5@ 
+-)3(5@ .)# . 2008 *. #)+-4* 4x109 ?3, 3-) +)+-%.&8"- ):)&) 5 % )/R"*) +/$)+% +-)3(5@ 
.)# .+"I 7$)?56&"(()+-4 A4-%8. F%+@)# .)#5 (% .5$%/)-:, )#()I -)((5 /,?%*4 /,#"- 
+(41"(% (% 5-20% 7) 7"$"+?)-$"(()I ()$?" 7) +$%.("(40 + (5("6("?4 7):%2%-"&8?4. 

B/R"7$)?56&"((5" $%+@)#5 .)#5 . 2010 *. +)+-%.&8&4 ):)&) 25 % )- )/R"*) 
.)#)7)-$"/&"(48. =$4 S-)?, $%+@)#5 .)#5 . )-$%+&8@ -"7&)S&":-$)S("$*"-43"+:)I, 
?"-%&&,$*43"+:)I, ("!-"7"$"$%/%-5.%0R"I, -":+-4&'()I 4 ;"&&0&)2()-/,?%1()I 
7$)?56&"(()+-4 2%(4?%&4 ):)&) 60 % )- )/R"*) 7$)?56&"(()*) .)#)7)-$"/&"(48. 
B3".4#(), 3-) $%/)-5 7) ,+4&"(40 $"*,&4$).%(48 .)#)7)&'2).%(48 .)#)"?:4?4 
)-$%+&8?4 7$)?56&"(()+-4 4?"0-+8 )3"(' /)&'6)" 2(%3"(4". J1" . 2012 *)#, 
(")/@)#4?) (%3%-' ..)#4-' ().5" *)+,#%$+-."((5" ()$?5 $%+@)#% .)#5 . 5 
7"$"34+&"((5@ .)#)"?:4@ )-$%+&8@ 7$)?56&"(()+-4. G+&4 ,+7"6() .."+-4 ().5" 
+-%(#%$-5, -) 2% 5 /&41%I64@ &"- ?)1() +\S:)()?4-' ):)&) 4x109 ?3 .)#5, 4 S-) /,#"- 
4?"-' )*$)?()" +);4%&'()-S:)()?43"+:)" 2(%3"(4", % -%:1" ,&,364- S:)&)*43"+:,0 
)/+-%().:, 4 7).5+4- S!!":-4.()+-' $%;4)(%&'()*) 4+7)&'2).%(48 7$4$)#(5@ $"+,$+).. 

 
REGULATION OF THE WATER CONSUMPTION NORMS IN WATER-

INTENSIVE INDUSTRIES OF CHINA 
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Keywords: China, water water-intensive industries, norm of a consumption of water. 
The water consumption norm is the standardized volume of water consumption per unit 

of produced outputs (per weight of products) under the certain conditions of technology and 
management. In China, the main purposes for introducing of the water consumption standards 
are the increasing of the technological level of the industry and promotion of water conservation. 
According to the calculation results (comparable prices), the water consumption decreased from 
363 m3 to 124 m3 per 10,000 yuans of the surplus product within 1997-2010 or, in other words, it 
decreased for 66 % within the last 13 years. 

Due to intensive industrialization and urbanization, and because of the technological level 
increasing and management improvement in the domestic industry, the new situation has 
appeared. And this situation demands the revision of the water consumption norms for the 
enterprises needs. Establishment of new norms will be done for achievement of two main 
purposes. Firstly, it is necessary to lessen the difficult situation with the water consumption in 
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industry, due to constant competition for water use between domestic-agricultural and industrial 
enterprises all over China, although the water using efficiency in the industry remains low in 
general. Secondly, it is necessary to raise the technological level and management in the 
industrial water using. That’s why we need to create the new State standard norms of water 
consumption according to the requirements of modern technology and environmental security. 

It was revised the water consumption norms in industry of China in 2012, based on the 
analysis of long-term studies.  

The most intensive using of waters is observed in the thermoelectricity generation 
industry. In this industry, the water consumption increased in 2 times in 2008 compared to 2001. 
According to new standards, the average values of water consumption decreased for 30 % for 
generated power unit.  

 Metallurgical industry, which is the most important fundamental sector of the national 
economy, has the high power consumption. The water consumption in this industry sector 
decreased for 38.3 % in 2008 compared to 2005. In the same time, the using efficiency of recycle 
water has increased for 2.37 %. According to the new standard, the average index for water 
consumption per unit of production (steels) must be reduced for 60 %. 

The oil-refining industry is one of the most important sectors in the energy industry. The 
industry capacity for the oil refining increased from 276 million tons in 2000 to 477 million tons 
in 2009. Accordingly, the water consumption decreased from 1.89 m3 / t in 2000 to 0.64 m3 / t in 
2009. Indicators of water consumption per crude oil ton decline for 35% in average under the 
new standards. 

The textile industry also plays a key role in the national economy and it is the most large 
the water consumer and pollution producer. During the recent years, due to the technology 
development and innovatory equipment using, the water consumption decreased considerably in 
sectors of this industry, where the works on economy of water were successfully carried out. 
Under the new standard norms, the water consumption should be reduced for 20 % from present 
level. That will stimulate application of new technology for the textile enterprises. 

The cellulose industry is also one of the largest water consumer and pollution producer in 
the national economy. The total polluted water discharge reached 4x109 m3 in 2008, which was 
equal to 5 % from sum amount of polluted water discharging for entire Chinese industry. The 
water consumption per one ton of produced paper will be reduced for 5-20 % according to new 
norm compared for present day level. 

In 2010, the water consumption by all industry branches in China was equal to 25 % of 
the total water consumption in the country. Furthermore, the water consumption in 
thermoelectricity, metallurgical, petrochemical, textile, cellulose industries covered about 60% 
of the total water consumption by entire Chinese industry. Obviously, the regulation 
strengthening of water using by industrial water consumers are very important. In 2012, we 
should start to introduce the new national standards of the water consumption for largest water 
consumers in industry. If work will be done successfully, it would be saved about 4x109 m3 of 
fresh water during nearest 5 years that it will have the huge socio-economic effect, and also it 
will improve the ecological situation and increase the efficiency and rational using of the natural 
resources. 
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VALLAM ISLAND CONTAMINATION IN TERMS OF MODERN 

ANTHROPOGENIC PRESSURE 
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Key words: petroleum products, heavy metals, Valaam archipelago, soils, plants. 
Under the present circumstances, the threat of environmental pollution is critical even for 

reserves and monuments of a nature such as Valaam archipelago. There pollution control is of 
great importance for the preservation of standard ecosystems.  

To conduct assessment of soils and plants contamination from heavy metal and petroleum 
products fluorimetric and voltammetric analysis methods have been used. It was revealed, that 
ranging of petroleum products in soils is formed by local source of pollution. In this case the 
concentrations of pollutants can be up to several hundreds mg/kg. For ranging of lead in soils 
anthropogenic factors is decisive. For instance, near the Main monastery road content of lead is 
up to 200 mg/kg. Near monastery motor deport concentration about 110 mg/kg have been 
revealed. The distribution of zinc is similar to the distribution of lead. Valuation of copper in 
soils approaches 26 mg/kg. Possibly, for ranging of copper in soils anthropogenic factors 
influenced to a lesser extent. Content of cadmium is negligible and about several tenths of 
mg/kg.  The content of cadmium in the most part of the points is greater in plants than in soils. 
For the content of zinc similar trend in many cases has been noted. Thereagainst, the 
concentration of lead in all samples of plants smaller than in the soils, and for content of copper 
in nearly all samples the same situation have been observed.  The lead content in nearly all 
samples of plants is at the level of tenths of one (0,20-0,80 mg/kg). The copper content for all 
samples of plant was not significantly changed (0,40-1,50 mg/kg). For heavy metals, such 
absorption features related with the importance of the element for plant life, fractions, which 
have been available for plants of the total content and activity of biological uptake.  

Due to the coarse texture of the soils of Valaam and washing water regime relative risk of 
contamination of biochemically active substances is reduced. Hence, Valaam island 
contamination from heavy metal and petroleum products is low. But on the other hand, local 
pollution sources (motor vehicles, as well as poorly organized monastic landfills) are a danger to 
ecosystems of Valaam. 
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Features of the formation conditions of surface water quality in the river Svisloch basin 

were analyzed in the assignment of the state scientific and technical program "Natural resources 
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and environment". On the first stage the data of long-term observations of surface water quality 
was analyzed and expeditionary surveys were conducted to identify current sources of exposure. 

The largest transformation of the chemical composition of the river Svisloch and its 
tributaries occurs within the city of Minsk. Waste water discharge to surface water objects is 
carried out by four companies and 95 % forms waste water of Minsk treatment plant (MTP). The 
volume of waste water discharged by treatment plant is about 40 % of the total runoff of the river 
Svisloch in Minsk. 

Along with the development of wastewater treatment technology on the MTP the 
volumes of the city waste water increased and the composition of pollutants changed. The 
regular observations of surface water quality in the city of Minsk were started in 1964 and then 
the excess of permissible concentrations of BOD5, oil products, ammonium ions was observed. 
High concentrations of ammonia nitrogen in the late 60s and early 70s were connected with a 
poor wastewater treatment technology. Surface water quality has improved significantly with the 
putting into operation of treatment plants in the 70s - 80s. High concentrations of metals such as 
zinc, copper, manganese, total chromium have been observed in the early 90s due to the 
uncontrolled wastewater disposal. The concentrations of total iron decreased significantly due to 
the putting into operation of iron removal plant and the dilution of natural water by treated waste 
water. 

In recent years surface water in the observation point above the MTP is characterized by 
excess of the concentrations of ammonia nitrogen, copper, zinc, total chromium, manganese and 
petroleum products which come from various sources within the city of Minsk. The excess of 
permissible concentrations of easily oxidized organic matter (BOD5), ions, nitrogen, and 
phosphates is observed annually below MTP waste water output. There is a reduction in the total 
concentrations of iron and manganese due to the dilution of surface water by MTP’s treated 
waste water. 

Despite the satisfactory operation of the MTP there should be a steady increase of its 
capacity considering future development of small enterprises in Minsk. In addition due to the 
construction of local treatment facilities it may be reduction of pollutants supply on MTP and 
more effective treatment of incoming waste water. 

Further studies will allow develop a plan for rehabilitation of river Svisloch sites and its 
tributaries which have the greatest degree of transformation, taking into account the different 
projections of water use. 
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SOME PROBLEMS OF RADIATION ECOLOGY OF CITY 
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The population of the cities, as well as all biota our planet, is exposed to continuous 

action of various sources of ionizing radiation. The greatest share in a mid-annual population 
dose of radiation is made by natural sources, little smaller – medical sources of radiation. 
Besides, additional radiating load of the population and environment is created by the 
technogenic sources of radiation which are widely using in the industry and a science. 

Natural sources of ionizing radiation which terrestrial radiation and space radiation 
concerns in the large cities create more than 2/3 total doses of radiation. Terrestrial sources of 
radiation provide the most part of the annual effective equivalent dose received by the population 
from all natural sources. The rest is brought by space radiation. In a number of the cities the 
considerable dose of radiation is brought also by radon and products of its disintegration. 

Among artificial sources a leading factor of radiating impact on population of the cities is 
application of sources of ionizing radiation in the medical purposes. Thus dominating role is 
played by X-ray diagnostics at the expense of which more than 90 % of a collective effective 
dose of medical irradiation is created. In the cities frequency of medical procedures with use of 
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sources of ionizing radiation is much higher than average about the country owing to what the 
population of megalopolises receives higher doses of radiation.  

Essential radiation ecology problem of the cities are technogenic radioactive pollution 
which can be formed at work of a number of the industrial enterprises and scientific centers. 
Besides, use of sources of ionizing radiation in the industry and a science also leads to increase 
of radiating load of the population and environment.  

However the biggest ecological problems can generate radiation accidents, which 
probability in the large cities above than on the average about the country. 

In the report on an example of St. Petersburg these and other radiation ecology problems 
of the cities are discussed. 
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The Kola Bay is the largest ice-free port in the north of European Russia. The active 

exploitation (nature management) of this area has included hydraulic engineering and dredging, 
discharge of waste water, household garbage and construction waste, and so on. 

Benthic communities along the bay and their changes under human influence have been 
investigated in detail. However, information about the "megabenthos" or invertebrates larger 
than 1 cm has practically absent. 

The species composition and abundance of large invertebrates have been investigated in 
shallow-water subtidal zone of the Kola Bay. The data on the abundance and the distribution of 
47 species in the Kola Bay have been obtained. 

The significant changes have occurred in the biogeographical structure of the bay 
megabenthos for 100 years under the impact of climate change. There has been an increase in the 
number of boreal and decline of arctic species. 

Changes in species composition and abundance of large invertebrates in the sublittoral 
have been estimated based on the some aspects of human impact. Changing the structure of the 
ground due to hydraulic works and littering the bottom of the bay has led to changes in 
abundance and a change of the dominant species of megabenthos. Integrated ground pollution 
with oil products and other chemical substances has led to the disappearance the holothurians-
deposit feeders in the areas of ports. 

The abundance of benthic species, which live on soft bottom, has decreased from 
estuaries of rivers to middle of the bay in direction open sea border. The described trend is 
contrary to the natural increase in the quantitative characteristics of the bottom communities in 
the direction of the gradient "river-sea". The increase in megabenthos abundance observed in the 
"marginal filter". There are mixing zones of river and sea waters near the mouths of rivers. 
Intensive processes of sedimentation of dissolved and suspended matter take place in this zone, 
so this area in the bay has attracted significant aggregations of deposit feeders. 
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A number of specialists in the field of climate change believe that black carbon related to 

the so-called short-live climatic factors (SLCF) can play a significant role in climate change in 
the Arctic. Under the black carbon is commonly understood solid particles, formed as a result of 
incomplete combustion of various fuel types, wood, garbage, etc. At present it is considered, that 
the emissions of black carbon in the atmosphere lead to its penetration in the Arctic, where it 
falls on the snow and ice, changing the albedo of the underlying surface and causing accelerated 
melting of sea ice of the Arctic. There is an opinion black carbon is the reason that the rate of 
warming in the Arctic twice exceeds the similar indicators of the global average. In recent times, 
a number of projects financed from different sources including the environmental funds directed 
to the solution of the problems of the proceeds of black carbon in the Arctic with the regulation 
of its emissions into the atmosphere from a variety of sources. It should be noted that cities and 
industrial zones are obvious significant sources of black carbon in the atmosphere, which 
subsequently can penetrate in the Arctic due to global atmospheric circulation. Thus, the cities 
and the industrial zones are the objects of the goal-oriented research in the framework of the 
above mentioned environmental projects to address problems of penetration of black carbon in 
the Arctic and the management of climate change, caused by short-lived factors regulation 
methods. 

At the initial stage of the research on the regulation of the proceeds of black carbon in the 
Arctic, a number of environmental projects are provided for the inventory of sources of 
emissions in an atmosphere located in the Arctic zone of the Russian Federation (AZRF). The 
methodology of this inventory to date not been developed. Moreover, the discussion of these 
questions in the scientific community is not conducted and publications on this topic are not 
available. No doubt, the development, testing and implementation of the methodology for the 
inventory of  emission sources of black carbon that can penetrate in the Arctic have a high 
priority in carrying out such an inventory. 

In developing the methodology associated with inventory of black carbon emission 
sources within the AZRF the authors propose to make maximum use of methods for inventory of 
sources of solid particles emissions into the atmosphere formed during the combustion of various 
fuel types, garbage and other combustible substances within the cities and industrial zones. The 
proposal is based on the fact that a considerable part of the subject to the inventory of  black 
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carbon emission sources is located within the limits specified above territorial formations and is 
under a certain control of the various regulators including ecological. We can say that a number 
of aspects of the inventory have already been addressed within the cities and industrial zones 
both in methodological terms and in terms of the accumulation of archival materials in a part of 
the power of these sources of emissions of solid particles. Adaptation of existing methods and 
archival materials to the aims and objectives of the inventory of black carbon emission sources 
within the AZRF will allow to provide the necessary scientific validity of the event as a whole 
and to increase the efficiency of expenses for its implementation. 

 
 
[OAHBFV LOAB=KGLD` 9VPY`AO D <JFY9V M =BUMO] 

MB<HBULBCB BAFJCO 9B<AMV 
#-]3,3.+ 0."., /,+)-. :./., [+9E8+R@+5-. \.!. 

N-)*-.)*(9 >-)74+8)H.355D9 75(.38)(H3H (@35( N./. O-@-5-)-.+, >. N-)*.+, <-))(A 
119991, >. N-)*.+, O35(5)*(3 >-8D, NY6, natalk@mail.ru 

 
#,BC3.D3 ),-.+: ,+54]+GHD, H3R5->353I, 2-C.D, )78P@+, @D]PA*, 83>83))(-55D9 +5+,(I, N-)*.+. 
C)++-%(#%$- F[ )7$"#"&8"- As :%: .5+):) )7%+(5I, % Sb – ,?"$"(() )7%+(5I 

S&"?"(-5. As .@)#4- . +)+-%. 7"+-4;4#)., 4+7)&'2,"-+8 . 7$)42.)#+-." 7)&,7$).)#(4:)., 
#)/%.&8"-+8 . ?"#(5" +7&%.5. Sb +)#"$14-+8 . .5/$)+%@ +-%&"&4-"I(5@ 4 
:):+)@4?43"+:4@ 7$"#7$48-4I, ?,+)$)+14*%-"&'(5@ 2%.)#)., % -%:1" 7$"#7$48-4I, 
7$)42.)#8R4@ )*(",7)$(5" -:%(4, ?%+&8(5" :$%+:4, 7&%+-?%++5, ;"?"(-, :4$743. 
=$)42.)#+-.) %::,?,&8-)$). 8.&8"-+8 4+-)3(4:)? )/)4@ ?"-%&&)4#).. As 4 Sb +4&'() 
$%2&43%0-+8 7) +-"7"(4 42,3"(()+-4: 7)."#"(40 As . :)?7)("(-%@ &%(#6%!-). 
7)+.8R"() ?()1"+-.) 7,/&4:%;4I, . -) .$"?8 :%: Sb ,#"&8"-+8 2(%34-"&'() ?"('6" 
.(4?%(48. M #%(()I $%/)-" 7$)%(%&424$).%() 7)."#"(4" .%&).5@ 4 7)#.41(5@ (. 
.5-81:" OO_+>EHO) !)$? As 4 Sb . *)$)#+:4@ 7)3.%@ . 2%.4+4?)+-4 )- $8#% 7$4$)#(5@ 
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7)3.: pH, *$%(,&)?"-$43"+:)*) +)+-%.%, +)#"$1%(48 *,?,+%, ):+4#). Fe 4 Mn; 7$4$)#(5@ 
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. .4#" CD<, +)#"$1%R"I :))$#4(%-5 73 -)3": )7$)/).%(48, !424:)-@4?43"+:4" +.)I+-.% 
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?"("" 11 %. 
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M%&).)" +)#"$1%(4" Sb )7$"#"&8"-+8 !,(:;4)(%&'()I 2)()I 4 +.)I+-.%?4 7)3.: 
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AGENTS OF ARSENIC AND ANTIMONY ACCUMULATION IN SOILS OF 
THE EASTERN DISTRICT OF MOSCOW 
Kosheleva N.E., Vlasov D.V., Khaybrakhmanov T.S. 

Lomonosov Moscow State University, Moscow, Russia 
119991, Moscow, Leninskie gory, MSU, natalk@mail.ru 

 
Key words: landscapes, technogenesis, soils, antimony, arsenic, regression analysis, Moscow. 
The intensity of As and Sb accumulation in soils of the Eastern District of Moscow was 

estimated in relation to soil parameters and complex of landscape and technogenic factors using 
regression analysis. Content of As and Sb correlates with quantity of Fe and Mn oxides and 
humus, concentration of mobile forms of metalloids is determined by its total content. Their 
concentrations depend also on functional type of land use, which specifies technogenic load on 
soils, and geochemical landscape position, which affects on lateral migration of elements. 
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.)#)+(%/1"(48 7$"#7$48-4I 4 7$4"?(4:)? 4@ +-)3(5@ .)#, % -%:1" "" 7$4-):4 I 4 II 
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M +.824 + +)#"$1%(4"? . .)#" ,!4?+:4@ .)#)-):). ("!-"7$)#,:-)., +$"#("*)#).5" 
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THE URBAN AREAS ROLE IN OIL-PRODUCTS POLLUTION OF  
URBAN STREAMS (ON THE EXAMPLE UFA CITY) 

Krasnogorskaya N.N., Khabibova A.R., Fedosova L.V., Fashchevskaya T.B., Gitiyatullina I.I., 
Kulikova O.A. 

 Ufa State Aviation Technical University, Ufa, Russia 
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Keywords: Urban area, urban watercourse, pollution, oil-products, sewage, sanitary-hygienic estimation, 

oil products annual runoff. 
The oil-products pollution sources of Ufa watercourses were identified. The sanitary-

hygienic estimation of the oil-products content in urban streams is spent. The average oil-
products annual runoff from the urban area into the rivers Belaya and Ufa was defined. 
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#,BC3.D3 ),-.+: 2-C.D, HAK3,D3 @3H+,,D, )7,PG(4D, >-85---E->+H(H3,P5D9 *-@E(5+H, 

R.-)H-R8+5(,(X3. 
M K):-".+:)?, F,/;).+:)?, Q?"4()*)$+:)? $%I)(%@ O&-%I+:)*) :$%8 $%+7)&)1"( 

$8# ?"+-)$)1#"(4I 7)&4?"-%&&).. M )+().()? S-4 ?"+-)$)1#"(48 8.&80-+8 ?"#()-
+.4(;).)-;4(:).5?4 7&%+-).5?4 4 &4(2))/$%2(5?4 2%&"1%?4 <"."$)-M)+-)3()I 
):)("3()+-4 F,#()*) O&-%8. _)&"" 50 &"- S-4 $,#5 )/)*%R%&4+' (% O&-%I+:)? *)$()-
)/)*%-4-"&'()? :)?/4(%-" (OCBA) ./&424 *. C)$(8:, *#" )/$%2).%&)+' @.)+-)@$%(4&4R" 
)/R"I 7&)R%#'0 ):)&) 1 :?2 4 )/\"?)? 11 ?&(. ?3. M 1995 *. :)?/4(%- /5& 2%:$5-. =)+&" 
"*) 2%:$5-48 . ,+&).48@ +"?4%$4#()*) :&4?%-% )+().()I S:)&)*43"+:)I 7$)/&"?)I 
7$4&"*%0R4@ : )-.%&%? -"$$4-)$4I +-%&) $%+7$)+-$%("(4" + 7)."$@()+-4 4++,6"((5@ 
@.)+-)@$%(4&4R 75&4, +)#"$1%R"I ?"&:4" 3%+-4;5 )-$%/)-%(()I $,#5, :$4+-%&&5 
+)&"I, .-)$43(5" ?4("$%&5 4 )/)*%R"(()I -81"&5?4 ?"-%&&%?4 (H9). T"&' #%(()*) 
4++&"#).%(48 – );"(4-' 2%*$82("(4" 7)3. H9 7)# .)2#"I+-.4"? )-@)#). OCBA%.  

#?@ABC D EACFGH DIIJAGFKLMDN. C)$)# C)$(8: (%@)#4-+8 (% $. Q)&)-,@% (7$4-):" 
O&"8) . 360 :? )- _%$(%,&%, ("#%&":) )- *$%(4;5 + A%2%@+-%()?. F"&'"! -"$$4-)$44 
7$"#+-%.&8"- +)/)I S)&).)-7$)&0.4%&'(,0 (&N++).,0) ;):)&'(,0 $%.(4(, (% +:&%#3%-)-
*&5/).)? )+().%(44. K%(#6%!-5 $%+7)&)1"(5 . A,&,(#4(+:)I +-"7()I 7$).4(;44, . 
+4+-"?" 7)3."(()*) $%I)(4$).%(48 -"$$4-)$48 )-()+4-+8 : 7)#2)(" 3"$()2"?). 01(5@. 

H"$$4-)$48 4++&"#).%(48 /5&% $%2#"&"(% (% 3 2)(5: 4?7%:-(,0 + 
-):+44(#,+-$%-%?4, /,!"$(,0 + @4?43"+:4 -$%(+!)$?4$).%((5?4 3"$()2"?%?4 01(5?4 
4 !)().,0 + 3"$()2"?%?4 01(5?4. =)."$@()+-()" )7$)/).%(4" -"@()*"(()*) 
7)3."(()*) )/$%2).%(48 (H=B) @.)+-)@$%(4&4R% 4 7)3. (% 7$4?5:%0R"I + 2%7%#% 
-"$$4-)$44 #) $%++-)8(48 . 500 ? 7$).)#4&)+' + 6%*)? . 20 ?. [)().5" 7)3.5 
)7$)/).%&4+' (% $%++-)8(44 3-5 :? )- CBA%. M+"*) /5&) )-)/$%() 25 7$)/ 7)3., 15 – 
+,/+-$%-% H=B. A$)?" -)*), . .5#"&"((5@ 2)(%@ 2%&)1"() 7 7)&()7$)!4&'(5@ $%2$"2).. 
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M :%1#)I 7$)/" %-)?()-S?4++4)((5? ?"-)#)? . D=O <B FOL )7$"#"&8&)+' .%&).)" 
+)#"$1%(4" Cd, Cu, Pb, Zn, Fe, Ba 4 As. H%:1" )7$"#"&8&4+' )+().(5" !424:)-@4?43"+:4" 
+.)I+-.% 7)3.: $L, +)+-%. &"*:)$%+-.)$4?5@ +)&"I, *$%(,&)?"-$43"+:4I +)+-%., 
+)#"$1%(4" )/?"(()*) H+ 4 Al3+.  

B/$%/)-:% #%((5@ .:&03%&% $%+3"- $8#% *")@4?43"+:4@ :)S!!4;4"(-).: 
:)(;"(-$%;44 #)=!/!G, S:)&)*43"+:)I )7%+()+-4 #-=!/!;:#, *#" !G, ! – +)#"$1%(4" 
(?*/:*) S&"?"(-% . !)().5@ 4 *)$)#+:4@ )/$%2;%@ +))-."-+-."((), !;:# – BEA #&8 :4+&5@ 
($L<5,5) +,*&4(4+-5@ 7)3.. =) #%((5? +("*).)*) )7$)/).%(48 . 2009 *. /5&4 $%++34-%(5 
%-?)+!"$(5" .57%#"(48 H9: D=!)5*<n (?*/:?2*+,-.), *#" !)5 – :)(;"(-$%;48 S&"?"(-% . 
+("*" (?*/&), <n – 75&".%8 (%*$,2:% (:*/:?2*+,-.), % -%:1" 7$".56"(48 4@ .57%#"(4I (%# 
!)()? Kd = D/DG. B/R"" 2%*$82("(4" +("1()*) 7):$).% :)?7&":+)? H9 
@%$%:-"$42).%&)+' +,??%$(5?4 7):%2%-"&8?4 2%*$82("(48 75&4 4 7)3. 

! = ""= n
i cc nKZ 1 )1(  4 .57%#"(4I ! == n

i dd KZ 1 –(n–1), *#" n – 34+&) ,34-5.%"?5@ 
S&"?"(-). c #) 4&4 Kd > 1,5.  

'AOPJQCLCH D DR F?IPSGAMDA. O(%&4-43"+:4" #%((5" 7):%2%&4, 3-) $"%:;48 
7)3."(()*) $%+-.)$% 42?"(8"-+8 )- +4&'():4+&)I . ;"(-$" *4#$)))-.%&% . 4?7%:-()I 2)(" 
(2,6) #) ("I-$%&'()I . !)().)? 3"$()2"?" 01()? (7,14). M+&"#+-.4" ):4+&"(48 
+,&'!4#)., .@)#8R4@ . +)+-%. $,#))/$%2,0R4@ ?4("$%&)., )/?"((%8 :4+&)-()+-' (% .+"I 
-"$$4-)$44 4++&"#).%(48 )7$"#"&8"-+8 4)(%?4 H+. <)#"$1%(4" +)&"I . )/$%2;%@ H=B 
.%$'4$,"- )- 1,5 #) 10 */& (0,75–5 %), 3-) ,:%25.%"- (% -), 3-) #%((5" *4#$))-.%&5 
8.&80-+8 -"@()*"((5?4 +)&)(3%:%?4. L% 7)."$@()+-4 H=B . +)+-%." +)&"I 7$")/&%#%0- 
+,&'!%-5 1"&"2%, -)*#% :%: . /,!"$()I 2)(" – +,&'!%-5 :%&';48, % !)().5@ 7)3.%@ – 
:%$/)(%-5 :%&';48. >-) *).)$4- ) (%&4344 R"&)3()*) /%$'"$% (% *$%(4;" H=B 4 
/,!"$()I 2)(5, (% :)-)$)? .)2?)1() :)(;"(-$4$).%(4" H9. 

M)2#,6(%8 ?4*$%;48 ?"-%&&). (%4/)&"" 4(-"(+4.(% . 2%7%#()? (%7$%.&"(44, 7)# 
.&48(4"? 7$")/&%#%0R4@ (% O&-%" $)25 ."-$).. <,??%$(%8 75&".%8 (%*$,2:% <n 
+)+-%.&8"- #&8 4?7%:-()I 2)(5 2998, #&8 7"$"@)#()I – 322, #&8 !)(% – 58 :*/:?2**)#. 
F%+3"- +,??%$()*) 7):%2%-"&8 2%*$82("(48 +("*% Zc 7):%2%&, 3-) )( $%."( 54 . 4?7%:-()I 
2)(", 3-) /)&"" 3"? . 2 $%2% .56", 3"? . /,!"$()I. L%4/)&'6"I +,-)3()I 75&".)I 
(%*$,2:)I 4 +)#"$1%(4"? H9 . -."$#)I !%2" +("1()*) 7):$).% @%$%:-"$42,"-+8 
;"(-$%&'(%8 3%+-' @.)+-)@$%(4&4R% 4 ,3%+-:4 (% 2%7%#" 4 +"."$)-2%7%#" )- ("*). 
<,??%$(%8 -"@()*"((%8 (%*$,2:% (% 7)3.5 Zd +)+-%.&8"- #&8 4?7%:-()I 2)(5 1380, #&8 
/,!"$()I –745.  

M%&).5" +)#"$1%(48 )+().(5@ $,#))/$%2,0R4@ S&"?"(-). – Cd, Cu, Pb, Zn – (% 
-"$$4-)$44 4++&"#).%(48 2(%34-"&'() 7$".56%0- !)().5" +)#"$1%(48: #) :)&"/&"-+8 )- 
63-90 #&8 Cd 4 Zn #) 200-300 #&8 Pb 4 Cu . 4?7%:-()I 2)(", . /,!"$()I 2)(" #) 
+)+-%.&8"- 25-48 #&8 Cd 4 Zn #) 50-100 #&8 Pb 4 Cu. =$".56"(48 +%(4-%$()-
*4*4"(43"+:4@ ()$?%-4.). -%:1" 2(%34-"&'(5: #- . 4?7%:-()I 2)(" +)+-%.&8"- )- 19 #&8 
Cd #) 236-268 #&8 Cu 4 Zn, . /,!"$()I 2)(" – )- 6,2-8,4 #&8 Zn 4 Cd #) 112 #&8 <u. 
<,??%$(5I 7):%2%-"&' 2%*$82("(48 Zc 4?7%:-()I 2)(" +)+-%.4&, % . /,!"$()I – 224. 
J$)."(' %()?%&'()+-4 As 4 Ba . +,/+-$%-%@ CBA% 2%?"-() (41", #) 4 #- +)+-%.&80- 10-
15 4 20-22 +))-."-+-."(().  
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CONTAMINATION OF SOILS WITH HEAVY METALS AS INFLUENCED 
BY TAILINGS OF ALTAI ORE-MINING AND PROCESSING ENTERPRISE 

Krechetov P.P., Papina D.Yu. 
Lomonosov Moscow State University, Moscow, Russia 

119991, Moscow, Leninskie gory, MSU, sensus.veris.dp@gmail.com 
 
Keywords: soil, heavy metals, sulfides, ore-mining and processing enterprise, disposal area. 
The content of ore metals (<u, Pb, Zn, Cd) and concomitant elements (Fe, Ba, As) in 

natural and anthropogenic landscapes of north-western Altai was studied. The increased amounts 
(comparing with background and MPC values) of metals in substrate of the disposal area of ore-
mining and processing enterprise, dust and snow were found. The total technogenic load on soils 
Zd reached 1380 for impact zone, 745 – for buffer zone, integrated soil pollution index Zc – 671 
and 224 respectively.  

 
 
OLOKDQ [OAHBFBM MKD`ZXD] LO [BF9DFBMOLDG 
CDEFB]D9DUG<ABCB <B<HOMO MBE BQGFO DKY9GLY 

#7I53F-.+ ;./. 
VY'6 «0-.>-8-4)*(9 $YN!», >. /3,(*(9 0-.>-8-4, <-))(A 

173024, >. /3,(*(9 0-.>-8-4, 7,. #-8-.5(*-.+, 4. 10, *.. 68, ochelp@yandex.ru 
 
#,BC3.D3 ),-.+: -I38- %,P@35P, >(48-R(@(A, I+>8AI535(3, HAK3,D3 @3H+,,D. 
D++&"#).%(5 !%:-)$5, .&480R4" (% !)$?4$).%(4" *4#$)@4?43"+:)*) +)+-%.% .)# 

)2"$% D&'?"('. L% )+().%(44 #%((5@ 2% 7"$4)# + 2007 7) 2011*. 7):%2%(), 3-) .5+):)" 
+)#"$1%(4" -81"&5@ ?"-%&&). 4 )$*%(43"+:4@ ."R"+-. .52.%() /)&'64? :)&43"+-.)? 
/)&)-4+-5@ 7)3., #"$().)-7)#2)&4+-5@ 7)3., *&4(5 4 +,*&4(:). (% -"$$4-)$44 .)#)+/)$% 
4 "*) 2(%34-"&'(5? ,.&%1("(4"?, 4 ()+4- 7$4$)#(5I, % (" %(-$)7)*"((5I @%$%:-"$. 
A$)?" -)*), (% !)$?4$).%(4" *4#$)@4?43"+:)*) +)+-%.% .)# ):%25.%0- .&48(4" #)((5" 
)-&)1"(48 4 ?)$!)?"-$43"+:4" )+)/"(()+-4 )2"$%. 

L% !)$?4$).%(4" *4#$)@4?43"+:)*) +)+-%.% )2"$(5@ .)# ):%25.%"- .&48(4" 
/)&'6)" :)&43"+-.) !%:-)$)., :%: "+-"+-."(()*), -%: 4 %(-$)7)*"(()*) @%$%:-"$%. 
=)S-)?, #&8 :)$$":-()I );"(:4 2%*$82("(48 .)#, :$)?" %(%&42% 7$".56"(48 7$"#"&'() 
#)7,+-4?5@ :)(;"(-$%;4I ."R"+-. (=EA), (")/@)#4?) ,34-5.%-' 7$4$)#(5" !)().5" 
:)(;"(-$%;44 $%++"8((5@ S&"?"(-). . :)(:$"-()I 7$4$)#()-:&4?%-43"+:)I 2)(" 4 
)+().(5" 4+-)3(4:4 "+-"+-."((5@ 2%*$82("(4I - .5."-$4.%(4" (% .)#)+/)$", 
.5+.)/)1#"(4" 42 #)((5@ )-&)1"(4I, .57%#"(4" 42 %-?)+!"$5, 4 ?4("$%&42%;40 
)$*%(43"+:4@ ."R"+-. (% .)#)+/)$" 4 +%?)? .)#)"?". 

=$"#+-%.&"((5I %(%&42 )2"$% D&'?"(' 7$)."#N( (% )+().%(44 :.%$-%&'(5@ 
)-/)$). 7$)/, .57)&("((5@ 7)#$%2#"&"(4"? «L).*)$)#+:)*) )/&%+-()*) ;"(-$% 7) 
*4#$)?"-")$)&)*44 4 ?)(4-)$4(*, ):$,1%0R"I +$"#5» ([C_J LTC9<) . 7"$4)# + 2007 
7) 2011 **.  

=&)R%#' .)#)+/)$%  )2"$% +)+-%.&8"- 66,4 -5+. :.. :4&)?"-$). 4 3%+-43() 
2%/)&)3"(%. _)&'6)" :)&43"+-.) $": 4 $,3'". 7$4()+8- #) 96% .)#5, 74-%0R"I )2"$), 4 
-)&':) 4%  .)#5 7)+-,7%"- + )+%#:%?4. =)S-)?, @4?43"+:4I +)+-%. 7$")/&%#%0R4@ (% 
.)#)+/)$" /"#(5@ +)&8?4 #"$().)-7)#2)&4+-5@ 7)3., *&4(5 4 +,*&4(:% )7$"#"&80- 
+&%/,0 ?4("$%&42%;40 7)+-,7%0R"I . )2"$) 4, +))-."-+-."((), )2N$()I .)#5. 
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E"I+-.4-"&'(), %(%&42 7$)/ 7):%2%&, 3-) +$"#("*)#).5" 2(%3"(48 ?4("$%&42%;44 .)#5 . 
$":%@ 4 )2"$" (%7$)-4. $"3(5@ ,+-'". #)+-%-)3() /&42:4. D+:&03"(4" +)+-%.&8"- $. 
P"&)(', 3-) +.82%() + )+)/"(()+-8?4 74-%(48 $":4, . :)-)$)? 7$4(4?%0- ,3%+-4" 
(%7)$(5" .)#5 #".)(+:4@ 4 :%?"((),*)&'(5@ )-&)1"(4I, . -)? 34+&" @&)$4#()-
(%-$4".)*) +)+-%.% 2(%34-"&'()I ?4("$%&42%;44. 

_)&'6%8 ,.&%1(N(()+-' .)#)+/)$% ()+%#:). .57%#%"- (% 200-500 ?? /)&'6", 3"? 
4+7%$8"-+8), % -%:1" 2(%34-"&'(5"  .(,-$4*)#).5" 4 ?"1*)#).5" :)&"/%(48 ,$).(8 .)# 
)2"$%, 7$4.)#8R4" . ,+&).48@ 7&)+:)I $%.(4(()I 7)I?5 : 2%-)7&"(40 2(%34-"&'()I 
3%+-4 7$4&"*%0R"I -"$$4-)$44 )- 2 #) 15 :?, +7)+)/+-.,"- $"*,&8$()?, +?5., 
)$*%(43"+:4@ ."R"+-. . )2"$). M+&"#+-.4" S-)*), .)#% 7$4 )3"(' ?%&)I ?4("$%&42%;44, 
)-&43%"-+8 .5+):4? +)#"$1%(4"? )$*%(43"+:4@ ."R"+-., ) 3"? +.4#"-"&'+-.,"- 
)-?"3"((5" 7$".56"(48 7$"#"&'() #)7,+-4?5@ :)(;"(-$%;4I _=A 4 ]=A .) .+"@ 
+-.)$%@ (%/&0#"(48.  

=)+-,7&"(4" . )2"$) )$*%(43"+:4@ ."R"+-. 4 +)"#4("(4I /4)*"((5@ S&"?"(-). 
+.82%() (" -)&':) + 7)+-,7&"(4"? + 7)."$@()+-4 .)#)+/)$%, () 4 + 7$);"++%?4 
7$)#,;4$).%(48, 7$".$%R"(48 4 ?4("$%&42%;44 )$*%(43"+:4@ ."R"+-.. E"I+-.4-"&'(), . 
+%?)? )2"$" ?5 ?)1"? (%/&0#%-' 2(%3"(48 ]=A, )7$"#"&8"?)"  )/R4? :)&43"+-.)? 
)$*%(43"+:4@ ."R"+-., ("+:)&':) .56", 3"? . $":%@.  

A%: /5&) ,1" +:%2%() $%("", $":4 4 $,3'4 /"$,- +.)" (%3%&) . /)&)-%@ 4&4 
7"$"+":%0 4@, 7)S-)?, 7)."$@()+-(5" .)#5, 74-%0R4" )2"$),  4?"0- .5+):)" 
+)#"$1%(4" ?"#4, ?%$*%(;% 4 1"&"2%. H%:, (%7$4?"$, 7$".56"(48 =EA 1"&"2% .) .+"@ 
+-.)$%@ (%/&0#"(48 +)+-%.4&) . +$"#("? 2-3 $%2%. 9"-%&&5 7)+-,7%0- . 7)."$@()+-(,0 
.)#, -%: 1" 4 7$4 @4?43"+:)? .5."-$4.%(44 *)$(5@ 7)$)#. =&)+:%8 !)$?% 3%64, ?%&5" 
*&,/4(5 (?%:+4?%&'(%8 *&,/4(% 4 ?), +7)+)/+-.,"- %:-4.()?, $)+-, #)((5@ )-&)1"(4I 
(+$"#(88 -)&R4(% -."$#5@ 4&). +)+-%.&8"- 10-15 ?), . :)-)$5@ 7$)4+@)#8- 7$);"++5 
(%:)7&"(48 ."R"+-. 4 7$);"++5 .-)$43()*) 2%*$82("(48 .)# )2"$%.   

<$%.("(4" :)(;"(-$%;4I -81"&5@ ?"-%&&). . )2"$" 4 .7%#%0R4@ . ("*) $":%@ 
7)2.)&8"- 2%?"-4-' .&48(4" *4#$)#4(%?43"+:4@ !%:-)$). (% :%$-4(, $%+7$"#"&"(48 
2%*$82("(4I. H%:, :)(;"(-$%;48 ?%$*%(;% .) .7%#%0R4@ $":%@ 7$4?"$() $%.(% 
:)(;"(-$%;44 . )2"$", () ?"('6", 3"? . .5-":%0R"I 42 ("*) $":" M)&@)., 3-) ?)1"- 
)/\8+(8-'+8 .-)$43(5? 2%*$82("(4"?, 4+-)3(4:)? :)-)$)*) 8.&8"-+8 ?"&:).)#(5I /%$, 
(%@)#8R4I+8 . 4+-):" M)&@).%, !)$?4$,0R4I (% #(" 2%+-)I(5" ,3%+-:4. _%$ 
+!)$?4$).%&+8 +$%.(4-"&'() ("#%.() . ."$@).'8@ M)&@).%, . )+().()? .+&"#+-.4" 
%(-$)7)*"(()*) .)2#"I+-.48 (7)+-$)I:4 M)&@).+:)I C><), 3"?, +7)+)/+-.).%&4 
$%.(4(()" 4 (42?"(()" 7)&)1"(4" 7)I?5 4 2(%34-"&'(%8 64$4(% $,+&%. <)#"$1%(4" 
?"#4 . $":" M)&@)., (%)/)$)-, ?"('6", 3"? . )2"$" 4 .7%#%0R4@ . ("*) $":%@, 2#"+' ?5 
?)1"? (%/&0#%-' 7"$"@)# .2."6"((5@ !)$? ?"#4 . #)((5" )+%#:4. >-) 7$)4+@)#4- (% 
*$%(4;" ?"1#, )2"$)? 4 $":)I, – 7)-.4#4?)?,, /%$ . #%(()? +&,3%" 4*$%"- $)&' !4&'-$%.  

H%:4? )/$%2)?, $"*,&8$() )-?"3%"?)" . .)#%@ )2. D&'?"(' +)#"$1%(4" ?"#4, 
?%$*%(;%, 1"&"2%, _=A, 4 ]=A . :)(;"(-$%;48@, .56" #)7,+-4?5@ #&8 .)#)N?). 
$5/)@)28I+-."(()*) -47%, .52.%() /)&'64? :)&43"+-.)? /)&)-4+-5@ 7)3., #"$().)-
7)#2)&4+-5@ 7)3., *&4(5 4 +,*&4(:). (% -"$$4-)$44 .)#)+/)$%, "*) 2(%34-"&'(5? 
,.&%1("(4"?, % -%:1" .&48(4"? (% !)$?4$).%(4" *4#$)@4?43"+:)*) +)+-%.% .)# )2"$% 
#)((5@ )-&)1"(4I 4 "*) ?)$!)?"-$43"+:4@ )+)/"(()+-"I, 4 ()+4- 7$4$)#(5I, % (" 
%(-$)7)*"((5I @%$%:-"$. 
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THE ANALYSIS OF FACTORS INFLUENCING FORMATION OF THE 
HYDROCHEMICAL COMPOSITION OF WATERS OF THE LAKE ILMEN 

Kuznetsova O. V. 
Novgorod Center on Hydrometeorology and Environment monitoring, Russia 

173024, Veliky Novgorod, Korovnikova str., 10 – 68, ochelp@yandex.ru 
 

Keywords: lake Ilmen, hydrochemistry, pollution, heavy metals. 
The factors influencing formation of a hydrochemical composition of waters of the Lake 

Ilmen are investigated. On the basis of data from 2007 on 2011*. it is shown that the high content 
of heavy metals and organic substances is caused by a large number of marshy soils, cespitose 
and podsolic soils, clay and loams in the territory of a reservoir and its considerable moistening, 
and carries natural, instead of anthropogenous character. Besides, formation of a hydrochemical 
composition of waters is influenced by ground deposits and morphometrical features of the lake. 

 
 
[JLATDBLOKYLVG ]OFOAHGFD<HDAD [DHB=KOLAHBLO M 

FOWBLO] CDEFB<HFBDHGKY<HMO  
N+*)(@-.+ ;.'. 

Y-)74+8)H.355D9 5+7C5--()),34-.+H3,P)*(9 (5)H(H7H  
-I385->- ( 83C5->- 8DE5->- R-IA9)H.+, >. !+5*H-?3H38E78>, <-))(A 

199073, >. !+5*H-?3H38E78>, 5+E. N+*+8-.+, 26, olgamaximova@mail.ru 
 
#,BC3.D3 ),-.+: G(H-2,+5*H-5, V(5)*(9 I+,(., 238.(C5+A 28-47*F(A, 43)H87*F(A, R,-8-G(,,, 

@7H5-)HP. 
D2."+-(), 3-) !,(:;4)(%&'(5" @%$%:-"$4+-4:4 !4-)7&%(:-)(% 2%.4+8- )- 

+."-).5@ ,+&).4I . .)#)"?". K0/5" *4#$)-"@(43"+:4" $%/)-5 .525.%0- ,."&43"(4" 
?,-()+-4, :)-)$%8 +(41%"- 4(-"(+4.()+-' $%+7$)+-$%("(48 +."-% . +-)&/" .)#5. 

T"&' $%/)-5 – );"(:% .&48(48 ?,-()+-4 (% !,(:;4)(%&'(5" @%$%:-"$4+-4:4 
!4-)7&%(:-)(% . $%I)(%@ *4#$)+-$)4-"&'+-.%. 

M 7)+&"#("" #"+8-4&"-4" (% %:.%-)$44 [4(+:)*) 2%&4.% ."#"-+8 %:-4.()" 
*4#$)+-$)4-"&'+-.). D++&"#).%(48 7$).)#4&4+' . &"-(4I 7"$4)# 1997-2011 **. . $%I)(%@ 
*4#$)+-$)4-"&'+-.% . .)+-)3()I 3%+-4 [4(+:)*) 2%&4.% (% ,3%+-:%@ + $%2&43()I 
?,-()+-'0 .)#5. =$)/5 )-/4$%&4+' (% :)(-$)&'(5@ ,3%+-:%@ + "+-"+-."(()I ?,-()+-'0 
.)#5, . $%I)(%@ #%?74(*% *$,(-% + 7).56"(()I ?,-()+-'0 4 . 2)(%@ ?%:+4?%&'()I 
?,-()+-4 . ?"+-%@ 4(-"(+4.()*) *4#$)+-$)4-"&'+-.%. 

O(%&424$).%&4+' 7"$.43(%8 7$)#,:;48 7&%(:-)(% 4 #"+-$,:;48 )$*%(43"+:)*) 
."R"+-.%, )7$"#"&"((5" :4+&)$)#(5? ?"-)#)?, :)(;"(-$%;48 @&)$)!4&&% «%», «.» 4 «+», 
)7$"#"&"((%8 +-%(#%$-(5? ?"-)#)?, $":)?"(#).%((5? ZLG<AB (HELCOM, 1988), 
:)(;"(-$%;48 :%$)-4()4#)., )7$"#"&"((5@ ?"-)#)? =%$+)(% 4 <-$4:&%(#% (Parsons T.R., 
Strrickland J.D.H., 1963), :)(;"(-$%;48 !")74*?"(-)., )7$"#"&"((5@ ?"-)#)? 9)++% 
(Moss, 1967), +,-)3()" %++4?4&8;4)(()" 34+&) (<OU) $%++34-%(()" :%: )-()6"(4" 
7"$.43()I 7$)#,:;44 7&%(:-)(% : :)(;"(-$%;44 @&)$)!4&&% «%». 

L% :)(-$)&'()? ,3%+-:" 7"$.43(%8 7$)#,:;48 7&%(:-)(% 42?"(8&%+' . 7$"#"&%@ 
0,2-0,7 ?*</& . +,-., #"+-$,:;48 )$*%(43"+:)*) ."R"+-.% +)+-%.&8&% 0,1-0,3 ?*</& . +,-. 
A)(;"(-$%;48 @&)$)!4&&% «%» 42?"(8&%+' )- 5 #) 15 ?:*/&, 7$4 S-)? :)(;"(-$%;48 
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@&)$)!4&&% «.» +)+-%.&8&% 20-30% )- :)(;"(-$%;44 @&)$)!4&&). «%», % @&)$)!4&&% «+» – 
10-20%. A)(;"(-$%;48 :%$)-4()4#). 7$4(4?%&% 2(%3"(48 )- 3 #) 20 ?:*/&. E)&8 
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)$*%(43"+:)*) ."R"+-.%, 7).56%.6"I+8 #) 0,8-1,0 ?*</& . +,-. A)(;"(-$%;48 @&)$)!4&&% 
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*$,(-% . .)#(,0 -)&R, .)#5 7)+-,7%& #"-$4-, )/)*%R"((5I @&)$)!4&&)? «+», 
+)+-%.&80R4? #) 80% )- @&)$)!4&&% «%», 4 !")74*?"(-%?4, )-()+4-"&'(%8 #)&8 :)-)$5@ 
,."&434.%"-+8 #) 60%. _&%*)#%$8 ,."&43"(40 ?"&:):&"-)3()I !$%:;44 !4-)7&%(:-)(% 
<OU 7)#(4?%&)+' #) 60-80 ?*</?:* @&)$)!4&&% «%» . +,-. 

L% ,3%+-:%@ *4#$)+-$)4-"&'+-.% + ?%:+4?%&'(5?4 2(%3"(48?4 ?,-()+-4 .)#5 
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Q(%3"(48 #"+-$,:;44 )$*%(43"+:)*) ."R"+-.% 2#"+' -%: 1" (" 7$".56%&4 :)(-$)&' – 0,1-
0,3 ?*</& . +,-. M !4-)7&%(:-)(" (%34(%&4 #)?4(4$).%-' :$,7():&"-)3(5" /"(-)+(5" 
.4#5 !4-)7&%(:-)(%, ,+-)I34.5" : 2%-"("(40 + ("/)&'64? )-()+4-"&'(5? +)#"$1%(4"? 
@&)$)!4&&% «%» 4 .5+):4? +)#"$1%(4"? @&)$)!4&& «+» 4 :%$)-4()4#).. M -)&R, .)#5 
-%: 1" 7)+-,7%& #"-$4-, )/)*%R"((5I @&)$)!4&&)? «+», :%$)-4()4#%?4 4 
!")74*?"(-%?4, .+&"#+-.4" 3"*) (%/&0#%&)+' +(41"(4" :)(;"(-$%;44 @&)$)!4&&% «%» #) 
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H%:4? )/$%2)?, ("2(%34-"&'()" 7).56"(4" ?,-()+-4 .)#5 . $%I)(%@ 
*4#$)+-$)4-"&'+-.% 7$4 #%?74(*" *$,(-% 7$4.)#4- : +-4?,&8;44 !4-)7&%(:-)(%, % (% 
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turbidity. 
It is well known, that functional characteristics of phytoplankton depend on the light 

conditions. Any of hydrotechnical activities cause the increase of water turbidity, which reduces 
the light intensity in the water column. The aim of the study is estimate of turbidity effect on 
functional characteristics of phytoplankton in hydroengineering areas. 

In the last decade on the water area of the Gulf of Finland is conducted active 
hydroconstruction. Investigations were carried during summer period 1997-2011 in the 
hydroengineering areas of the eastern Gulf of Finland with different water turbidity. The samples 
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were collected in control sites with natural turbidity, in the damping areas with higher water 
turbidity and in zones of maximum turbidity in the areas of intensive hydroengenering works.  

Primary production of plankton and organic matter destruction (oxygen method), 
concentrations of chlorophylls “a”, “b” and “c” (HELCOM, 1988), concentrations of carotenoids 
(Parsons T.R., Strrickland J.D.H., 1963), concentrations of phaeopigments (Moss, 1967) and 
daily activity of phytoplankton (DAP - ratio primary production/ chlorophyll “a”) were analyzed.  

In control site primary production varied from 0,2 to 0,7, organic matter destruction – 
from 0,1 to 0,3 mg C/l per day. Concentration of chlorophyll “a” varied from 5 to 15 fg/l. 
Concentration of chlorophyll “b” constituted 20-30%, chlorophyll “c” - 10-20% of 
chlorophyll “a”. Carotenoids concentration changed from 3 to 20 fg/l. Share of phaeopigments 
in concentration of chlorophyll “a” was 20-40%. DAP was equal 40-50. 

In the damping areas the stimulation of phytoplankton took place because of additional 
nutrients coming to the water from damping sediments that reflected on functional characteristics 
of phytoplankton. The primary production increased up to 1,9 mg C/l, organic matter destruction 
– up to 1,0 mg C/l per day. Chlorophyll “a” concentration reached 25 fg/l. Owing to 
development of small-sized green algae with short life circle, the increase of chlorophyll “b” 
content was observed up to 50% from chlorophyll “a”. The detritus with high chlorophyll “c” 
and phaeopigments contents came to the water column with damping sediments that resulted in 
increase their shares up to 80 and 60% respectively. Owing to increase of fraction of small-sized 
phytoplankton, DAP reached 60-80. 

 In the areas of intensive hydroengenering works with highest water turbidity the 
depression of photosynthesis was observed. The primary production declined to 0,1-0,4 mg C/l 
per day. Organic matter destruction was as low as in control sites (0,1-0,3 mg C/l per day). 
Phytoplankton dominated by large-sized shade-tolerant benthic species with low chlorophyll “a” 
content and high content of chlorophyll “c” and carotenoids. Also the detritus with high 
chlorophyll “c” and phaeopigments contents came to the water column. Concentration of 
chlorophyll “a” decreased to 1-10 fg/l, the chlorophyll “c” share – to 150%. The concentration 
of carotenoids increased up to 45 fg/l, the phaeopigments portion – up to 90%. 

Thus, the slight increase of water turbidity in hydroengenering areas leaded to the 
stimulation phytoplankton. The depression of phytoplankton was registered in the zones of 
maximal turbidity only.  
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7)&4@&)$4$).%((5" /4!"(4&5 (=]_), $%("" 64$):) 7$4?"(8.64"+8 . +"&'+:)? 
@)28I+-." 4 7$)?56&"(()+-4. ]B< 8.&80-+8 )7%+(5?4 . +4&, +.)"I -):+43()+-4, 
7).+"?"+-()I $%+7$)+-$%("(()+-4, +7)+)/()+-4 (%:%&4.%-'+8 7) 74R".)I ;"74 4 
,+-)I34.)+-4 . ,+&).48@ ):$,1%0R"I +$"#5. M ?)$+:,0 +$"#, ]B< 7)+-,7%0- + $"3(5? 
+-):)?, %-?)+!"$(5?4 .57%#"(48?4, *)$)#+:4?4, 7$)?56&"((5?4 4 
+"&'+:)@)28I+-."((5?4 +-):%?4.  

M $"2,&'-%-" (%6"I $%/)-5 7) )7$"#"&"(40 ]B< . .)#", *4#$)/4)(-%@ 4 #)((5@ 
)-&)1"(48@ . 7$4/$"1(5@ %:.%-)$48@ *. <".%+-)7)&8, .58.&"(5 +&"#,0R4" :$4-43"+:4" 
$%I)(5: <".%+-)7)&'+:%8, Z1(%8, <-$"&";:%8, _%&%:&%.+:%8 /,@-5, 7)#."$1"((5" 
.5+):)?, %(-$)7)*"(()?, .&48(40; -%:1" );"("(5 ,$).(4 (%:)7&"(48 ]B< ?4#48?4 
Mytilus galloprovincialis . S-4@ $%I)(%@ 4 . %:.%-)$48@, )-#%&"((5@ )- 4+-)3(4:). 
2%*$82("(48.  

B7$"#"&"(4" ]B< 7$).)#4&4 *%2)@$)?%-)*$%!43"+:4? ?"-)#)? (% @$)?%-)*$%!" 
Varian 3800 + E>Q 4 :%74&&8$()I :)&)(:)I. M (%+-)8R"" .$"?8 7$%:-43"+:4 .) .+"@ 
:)?7)("(-%@ ?)$+:)I +$"#5 )/(%$,14.%0-+8 7,7’-EEH 4 "*) ?"-%/)&4-5 4 :)(*"("$5 
=]_  #28, 52, 101, 138, 153, 180, 209, :)-)$5" $":)?"(#).%(5 <)."-)? 7) ?)$+:4? 
4++&"#).%(48? #&8 ?)(4-)$4(*% ?)$+:)I +$"#5.  

F"2,&'-%-5 (%64@ 4++&"#).%(4I 7)2.)&4&4 #%-' #4%*()2 S:)&)*43"+:)*) +)+-)8(48 
7$4/$"1(5@ $%I)(). *. <".%+-)7)&8 . )-()6"(44 2%*$82("(48 .)#5 hEEH 4 7 
:)(*"("$%?4 =]_. M (%3%&" 21 .":% /5&% )-?"3"(% -"(#"(;48 +(41"(48 . .)#" $8#% 
:$4-43"+:4@ 2)( U"$()*) ?)$8 :)(;"(-$%;44 ]B< 7) +$%.("(40 + 90-?4 *)#%?4 
7$)6&)*) .":%, . 7)+&"#(4" *)#5 . .)#" ,3%+-:). 7$4/$"1(5@ %:.%-)$4I, 7)#."$1"((5@ 
7).56"(()?, %(-$)7)*"(()?, 7$"++,, +)#"$1%(4" ]B< )+-%.%&)+' 7).56"((5? 7) 
+$%.("(40 + )-:$5-5?4 $%I)(%?4 ?)$8. H%:, . 7)."$@()+-()? +&)" .)#5 /. <-$"&";:)I . 
2010 *. (%/&0#%&%+' 2(%34-"&'(%8 :)(;"(-$%;48 +,??5 =]_ . $%I)(" 7$43%&% +,#)., 4 
+)+-%.&8&% 38,12 (*/&, . -) .$"?8 :%: (% .5@)#" 42 /,@-5 – 5,67 (*/&. M .)#" . $%I)(" 
7$43%&'(5@ +-"(): /. Z1()I . 2009 *. :)(;"(-$%;48 p=]_7 7$".56%&% . -$4 $%2% 
-%:).,0 . )-#%&"(()? )- 7)$-% $%I)(" 4 +)+-%.&8&% 5,12 4 1,64 (*/& +))-."-+-."((). 

L%4/)&"" .5+):)" 42 2%$"*4+-$4$).%((5@ 2(%3"(4I :)(;"(-$%;4I =]_ (. 
S:.4.%&"(-" Aroclor 1254) . ?4#48@ <".%+-)7)&'+:)*) ?)$+:)*) $"*4)(% . 1982-1993 **. 
+)+-%.4&) 14 ?:*/* +5$)I ?%++5, 3-) 2(%34-"&'() 7$".56%&) =EA . ?)$"7$)#,:-%@, 
+)+-%.&80R"" 2 ?:*/*-1 +5$)I ?%++5. M (%+-)8R"" .$"?8 . +$"#("? +)#"$1%(4" =]_ . 
?4#48@ +(424&)+', 3-) ?)1"- /5-' +&"#+-.4"? 7$4(4?%"?5@ ?"$ 7) 2%R4-" ):$,1%0R"I 
+$"#5 )- 2%*$82("(48. B#(%:) +)#"$1%(4" ]B< . ?4#48@ 4 +"I3%+ ,."&434.%"-+8 + 
7$4/&41"(4"? 4@ ?"+-% )/4-%(48 : &):%&'(5? 4+-)3(4:%? 7)+-,7&"(48 -):+4:%(-). . 
%:.%-)$40. H%:, . )+"(("-24?(4I +"2)( 2010-2011 **. /5&) .58.&"(), 3-) . ?4#48@, 
)/4-%0R4@ . ("7)+$"#+-."(()I /&42)+-4 )- %.%$4I()*) .57,+:% +-)3(5@ .)# - . /. 
9%$-5().)I, :)(;"(-$%;44 =]_ /5&4 .56", 3"? . ?4#48@, )/4-%0R4@ . /. K%+74 - 
,#%&"(()I )- )+().(5@ 4+-)3(4:). 2%*$82("(48. M ?4#48@ (%4/)&'64" :)(;"(-$%;44 
h=]_7 4 hEEH 2%!4:+4$).%(5 . /. 9%$-5().)I . )+"((4I +"2)(. <)#"$1%(4" =]_ 
42?"(8&)+' . #4%7%2)(" )- 8,15 #) 459 (*/* (2#"+' 4 #%&"" (% +5$,0 ?%++,), 7$43"? 
?%:+4?%&'(5" 2(%3"(48 )/(%$,1"(5 . *)(%#%@ 4 *"7%-)7%(:$"%+" (C=) ?4#4I, 
?4(4?%&'(5" – . 1%/$%@. A)(;"(-$%;48 hEEH .%$'4$).%&% )- 0,65 #) 20,9 (*/*. M 
?4#48@, )-)/$%((5@ . /,@-" K%+74, +)#"$1%(4" h=]_7 4 hEEH 42?"(8&)+' )- 0,21 . 
1%/$%@ #) 17,79 (*/* . C=. 
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7$".56%&4 7$4(8-5" ()$?5, :)-)$5" +)+-%.&80- 20 4 2,5 (*/* +,@)I ?%++5 
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H%:4? )/$%2)?, ]B< 4 . (%+-)8R"" .$"?8 +,R"+-."(() 2%*$82(80- :)?7)("(-5 
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Keywords: Sevastopol sea area, organochlorine compounds (OCCs), seawater, bottom sediments, mussels 

Mytilus galloprovincialis. 
Persistent Organic Pollutants (POPs) involve organochlorine compounds (OCCs) such as 

organochlorine pesticides (OCPs) and polychlorinated biphenyls (PCBs) which are similar in 
physical and chemical properties and used in agriculture and industry. These compounds are 
environmentally persistent, toxic and apt to bioaccumulate. In the marine environment OCCs 
come from river runoff, atmospheric precipitations, urban, industrial and agricultural waste 
waters. 

As a result of our work on the definition of OCCs in seawater, aquatic organisms and 
sediments in coastal waters of Sevastopol, the following critical areas in the bays: 
Sevastopolskaya, Yuzhnaya, Streletskaya, Balaklavskaya were identified. Also the levels of 
accumulation of OCCs in mussel Mytilus galloprovincialis in these areas and far from pollution 
sources were assessed.  

Determination of OCCs was performed by gas chromatography in the chromatograph 
Varian 3800 with ECD and a capillary column. Currently, virtually in all components of the 
marine environment p, p'-DDT and its metabolites and PCB congeners # 28, 52, 101, 138, 153, 
180, 209, approved by the Council of Maritime Studies to monitor the marine environment are 
detected. 

Our results allow to diagnose the ecological state of coastal areas of Sevastopol against 
water pollution pDDT and 7 PCB congeners. In the early 21st century was marked downward 
trend in the water a number of critical areas of the Black Sea concentrations of OCCs compared 
with 90-years of the last century, in recent years in the water areas of the coastal waters at high 
anthropogenic pressure, the content of OCCs remained elevated in comparison with open areas 



! 186 

Sea. Thus, in water sampled in the vicinity of the berth ships in Streletskaya bay in 2010 was a 
significant amount of PCB concentrations, and was 38.12 ng/L, while in open part of the bay - 
5.67 ng/L. In 2009 the concentration of pPCB7 in water samples from the area of quay walls of 
Yuzhnaya bay, exceed three times the concentration in a remote area of the port, and was 5.12 
and 1.64 ng/L, respectively. 

As test organisms for the study of OCCs pollution of the marine environment, 
successfully used the mussel Mytilus galloprovincialis for a long time. The highest recorded 
values of the concentrations of PCBs (equivalent to Aroclor 1254) in mussels from Sevastopol 
Sea region in 1982-1993 was 14 µg/g wet weight, which significantly exceeded the maximum 
permissible concentration in seafood is 2 µg/g wet weight. Currently, the average PCB levels in 
mussels decreased, which may be a consequence of measures taken to protect the environment 
from pollution. However, the content of OCCs in mussels is being increased with the approach 
of their habitat to sources of toxicants in the water area. Thus, in the autumn-winter season 2010-
2011 it was found that mussels living in the vicinity of the emergency release of wastewater in  
Martynova bay, concentrations of PCB were higher than in mussels that live in Laspi bay, which 
remote from major pollution sources. The highest concentrations of pPCB7 and pDDT in 
mussels from Martynova bay in the autumn season reported in. Content of PCB varied from 8.15 
to 459 ng/g (wet weight), with maximum values found in the mussels gonads and hepatopancreas 
(HP), minimum – in the mussels gills. The concentration of pDDT ranged from 0.65 to 20.9 
ng/g. In mussels sampled in Laspi bay the content of pP<B7 and pDDT ranged from 0.21 ng/g in 
the gills to 17.79 ng/g in the HP. 

Very polluted areas as to the level of OCCs contamination of sediments are 
Sevastopolskaya, Streletskaya, Balaklavskaya bays. Since the MPC of OCCs for marine 
sediments in Ukraine have not been established, we used EU standards for estimation. 
Concentration of pPCB7 in Balaklavskaya bay by 2–5 times, and pDDT – almost 20 times 
higher than the accepted norms, which are 20 and 2.5 ng/g dry weight, respectively. In 
Sevastopolskaya and Streletskaya bays content of pPCB7 continues to be very high and exceed 
the standards of an average of 50 times, and pDDT – 20 times. 

Thus, the OCCs are substantially contaminating the components of coastal waters of 
Sevastopol up to day. Despite the ban on the use of PCBs and DDT, these pollutants still enter 
the harbor of the city, along with industrial and household runoff, and their high content in water, 
bottom sediments and hydrobionts is evidence of adverse human impact. 

 
 

TDHBCGLGHDUG<ADW =BKD9BF[DQ9 <G9GLLBCB =BHB9<HMO 
<B<LV B_VALBMGLLBW (PINUS SYLVESTRIS L.) =BE 
MBQEGW<HMDG9 OLHFB=BCGLLV] [OAHBFBM 

N+]*(5+ ;.!., '3,-7)-. N./. 
VY';6 /?; «/-8-53K)*(9 >-)74+8)H.355D9 75(.38)(H3H», >. /-8-53K, <-))(A 

394006,  >. /-8-53K, 65(.38)(H3H)*+A 2,., 1, bmv_happy@mail.ru 
 

#,BC3.D3 ),-.+: )-)5+ -ED*5-.355+A, .DE8-)D +.H-H8+5)2-8H+, ).(53F, F(H->353H(C3)*(9 
2-,(@-8G(I@. 

T"&'0 $%/)-5 8.4&)+' 42,3"(4" 42?"(34.)+-4 ;4-)*"("-43"+:4@ 7):%2%-"&"I 
+"?"(()*) 7)-)?+-.% +)+(5 )/5:()."(()I . )-."- (% .5/$)+5 %.-)-$%(+7)$-% (+&)1(,0 
+?"+', +)+-)8R,0 42 /)&"" 3"? 280 :)?7)("(-).), +)2#%0R4@ )+().()I !)( 2%*$82("(48 



! 187 

):$,1%0R"I +$"#5 :$,7(5@ *)$)#)., % -%:1" (% .)2#"I+-.4" +.4(;% (:%: )#()*) 42 
)7%+(5@ *"()-):+43(5@ 2%*$82(4-"&"I, .@)#8R4@ . +)+-%. .5@&)7). %.-)-$%(+7)$-%). 
<)+(% )/5:()."((%8 8.&8"-+8 )#(4? 42 )+().(5@ .4#).-&"+))/$%2).%-"&"I (% -"$$4-)$44 
F)++44 (. -)? 34+&" 4 M)$)("1+:)I )/&%+-4), ,#)/(5? 4 3,.+-.4-"&'(5? -"+--)/\":-)? . 
?)(4-)$4(*).5@ 4++&"#).%(48@, 4?""- .%1()" 7$4$)#))@$%(()" 2(%3"(4". =$)."#"(4" 
7)#)/(5@ 4++&"#).%(4I (")/@)#4?) #&8 /4)?)(4-)$4(*% 2%*$82("(48 ):$,1%0R"I 
+$"#5, .58.&"(48 ?"@%(42?). #"I+-.48 $%2&43(5@ 7) 7$4$)#" +-$"++).5@ !%:-)$). (% 
:&"-)3()? ,$).(" 4 .)2?)1(5@ 7,-"I %#%7-%;44 : (4?, )-/)$% ,+-)I34.5@ #"$".'". #&8 
;"&"I &"+).)++-%().&"(48 (% %(-$)7)*"(() 2%*$82("((5@ -"$$4-)$48@. 

J+-%().&"(), 3-) , 7)-)?+-.% #"$".'". +)+(5, 7$)42$%+-%0R4@ .#)&' )14.&"(()I 
%.-)?%*4+-$%&4 M)$)("1-E)( 4 7)#."$*%0R4@+8 @$)(43"+:)?, .)2#"I+-.40 .5@&)7(5@ 
*%2). %.-)-$%(+7)$-% (7$"#"&'() #)7,+-4?5" :)(;"(-$%;44 ,*&"$)#% ):+4#% )- .5/$)+). 
%.-)-$%(+7)$-% 2#"+' 7).56%0-+8 #) 7 =EA (E):&%#…, 2010)), +,R"+-."(() 42?"(80-+8 
;4-)*"("-43"+:4" 7):%2%-"&4. M)2$%+-%0- 3%+-)-% 4 +7":-$ 7%-)&)*4I ?4-)2% (=9), 
,$)."(' .+-$"3%"?)+-4 ?4:$)8#"$, 7$)4+@)#4- 4(*4/4$).%(4" ?4-)-43"+:)I %:-4.()+-4 
7) +$%.("(40 + :)(-$)&"?, .28-5? 42 J+?%(+:)*) /)$% (-"$$4-)$48 M)$)("1+:)*) 
*)+,#%$+-."(()*) /4)+!"$()*) 2%7)."#(4:%). H%:, +$"#(88 3%+-)-% =9 2% 6 &"- (2005-2010 
**.) ?)(4-)$4(*).5@ 4++&"#).%(4I +)+-%.4&% 5,1±0,3%, 3-) (%@)#4-+8 (% *$%(4;" 
7$"#"&). ()$?%&'(5@ 2(%3"(4I ,$).(8 +7)(-%(()*) ?,-4$).%(48 . +$"#("I 7)&)+" 
F)++44 – #) 5% (_,-)$4(% 4 #$., 2000) 4 . 4 $%2% .56" 7) +$%.("(40 + S:)&)*43"+:4 
/&%*)7$48-()I -"$$4-)$4"I (1,2±0,3%). E)&8 ?4:$)8#"$ (8.&80R4@+8 7):%2%-"&"? 
("$"7%$4$).%((5@ 7).$"1#"(4I @$)?)+)?) 7).56%"-+8 . 20 $%2 7) +$%.("(40 + 
:)(-$)&"? (0,01±0,004% 4 0,2±0,02% +))-."-+-."(()). =):%2%(), 3-) $"%:;48 $%2&43(5@ 
*"()-47). (% +-$"++ (")#()2(%3(%, 3-) )-$%1%"- 4@ $%2&43(5" %#%7-4.(5" .)2?)1()+-4 4 
,+-)I34.)+-' : ("/&%*)7$48-(5? .)2#"I+-.48?. >-) +.4#"-"&'+-.,"- ) .)2?)1()+-4 
)-/)$% 7) #%((5? ;4-)*"("-43"+:)*) %(%&42% ?%-"$4(+:4@ #"$".'"., 7$"#+-%.&80R4@ 
;"(()+-' #&8 +)2#%(48 2%R4-(5@ (%+%1#"(4I (% %(-$)7)*"(() 2%*$82("(()I -"$$4-)$44. 

D2."+-(), 3-) 7"$4)# 7$)$%+-%(48 +"?8( 4 )/$%2).%(48 7$)$)+-:). 
@%$%:-"$42,"-+8 7).56"(()I 3,.+-.4-"&'()+-'0 : ("/&%*)7$48-(5? !%:-)$%? +$"#5. 
T4-)*"("-43"+:)" 42,3"(4" 7$)$)+-:)., .5$%R"((5@ 42 +"?8(, )/$%/)-%((5@ $%+-.)$)? 
Pb(NO3)2 $%2()I :)(;"(-$%;44 ()- 0,5 #) 2000 ?:9, 3-) +))-."-+-.,"- 7$4?"$() )- 3,5 #) 
14 000 =EA) 7):%2%&), 3-) +)+(% )/5:()."((%8 7$)8.&8"- .5+):,0 3,.+-.4-"&'()+-' : 
)-()+4-"&'() (42:4? :)(;"(-$%;48? (.58.&"((5I 7)$)* 3,.+-.4-"&'()+-4 +)+-%.&8"- 5 
?:9). M S-)? +&,3%" )-?"3"() +-%-4+-43"+:4 #)+-)."$()" ,."&43"(4" (. 2 $%2%) 3%+-)-5 
=9 4 #)&4 ?4:$)8#"$ (. 6 $%2) 7) +$%.("(40 + :)(-$)&"? (+"?"(%, 2%?)3"((5" 4 
7$)$%R"((5" . #4+-4&&4$).%(()I .)#"). < ,."&43"(4"? :)(;"(-$%;44 +.4(;% #) 2000 
?:9 ,+4&4.%"-+8 4 *"()-):+43()+-' -81"&)*) ?"-%&&% (H9). =$)4+@)#4- 2%?"-()" 
4(*4/4$).%(4" ?4-)2% 7$)$)+-:). +"?8( +)+(5 )/5:()."(()I, 7$)8.&80R""+8 . 
+,R"+-."(()? ,."&43"(44 #)&4 :&"-): (% +-%#44 ?"-%!%25 4 7$)?"1,-)3()I +-%#44 
?"-%-%(%!%25 (40-46,5% 7$)-4. 29,9% . :)(-$)&"). =$434()I S-)*) ?)1"- /5-' 
/&):4$).:% 7)&4?"$42%;44 -,/,&4(% ?4:$)-$,/)3": ."$"-"(% #"&"(48 7)# .&48(4"? 
4)(). +.4(;% (Klapheck et al., 1995). M?"+-" + -"?, +(41"(4" ?4-)-43"+:)I %:-4.()+-4 
?)1"- )/"+7"34-' #)7)&(4-"&'()" .$"?8 #&8 $"7%$%;44 7).$"1#"(4I (+&%/5@ #"!":-).) 
@$)?)+)?()*) ?%-"$4%&% 7$4 7"$"@)#" :&"-): 3"$"2 -)3:4 7$)."$:4 «checkpoint» 
:&"-)3()*) ;4:&%. F%("" /5&) 7):%2%() (Rieder et al., 1992) .&48(4" 4)(). H9 (% 



! 188 

,."&43"(4" #&4-"&'()+-4 :&"-)3()*) ;4:&% 2% +3"- 2(%34-"&'()*) ,#&4("(48 
7$)#)&14-"&'()+-4 G2 !%25, (% :)-)$)I 7$)4+@)#4- +4(-"2 -,/,&4(%. A$)?" -)*), . 
(%64@ )75-(5@ )/$%2;%@ ;4-)7&%2?% 4?"&% 2"$(4+-,0 .%:,)&424$).%((,0 +-$,:-,$,, 
3-) ?)1"- /5-' .52.%() +.825.%(4"? 4)(). H9 + /"&:%?4 ;4-)7&%2?5 4 4@ 
#"(%-,$%;4"I. < ,."&43"(4"? :)(;"(-$%;44 +.4(;% +,R"+-."(() 7).56%"-+8 #)&8 
?4:$)8#"$ . 4(-"$!%2(5@ :&"-:%@ (#) 0,88±0,039% 7$)-4. 0,01±0,007% . :)(-$)&", -.". . 
88 $%2), 3-) +.4#"-"&'+-.,"- )/ 4(*4/4$,0R"? #"I+-.44 H9 (% !"$?"(-5 +4+-"? 
$"7%$%;44 ELA. A ;4-)*"("-43"+:4? 7$4+7)+)/4-"&'(5? $"%:;48? +)+(5 )/5:()."(()I 
: #"I+-.40 +.4(;% ?)1() )-("+-4 ,+4&"(4" ?"-%/)&43"+:4@ 7$);"++). :&"-:4 (%:-4.%;44 
*"(). $FLA $4/)+)?, % -%:1" +4(-"2% #)7)&(4-"&'(5@, .)2?)1(), +-$"++).5@ /"&:).) 2% 
+3"- ,."&43"(48 34+&% :&"-): + ?%:+4?%&'(5? :)&43"+-.)? 8#$56": (10-12) . 8#$". 
=):%2%(), 3-) ,$)."(' 4 +7":-$ =9, #)&8 :&"-): + ?4:$)8#$%?4, 8#$56:).%8 %:-4.()+-' 
8.&80-+8 3,.+-.4-"&'(5?4 4 7$4*)#(5?4 ;4-)*"("-43"+:4?4 7):%2%-"&8?4 #&8 );"(:4 
*"()-):+43()+-4 +.4(;% ,1" (% $%((4@ S-%7%@ $%2.4-48. 

 
CYTOGENETIC POLYMORPHISM OF SCOTS PINE SEED PROGENY 

(PINUS SYLVESTRIS L.) UNDER THE INFLUENCE  
OF ANTHROPOGENIC FACTORS 

Mashkina O.S., Belousov M.V. 
Voronezh State University, Voronezh, Russia 

394006, Voronezh, Universitetskaya pl., 1, bmv_happy@mail.ru 
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The research goal is to study the variability of cytogenetic indices of seed progeny of 

Scots pine in response to the emissions of motor transport (a complex mixture, consisting of 
more than 280 components), which create the background pollution of the large cities, as well as 
the influence of lead (as one of hazardous genotoxic pollutants included in the emissions from 
vehicles). Scots pine (Pinus sylvestris L.) is one of the most common forest forming species in 
Palaearctic (including the Voronezh region), convenient and sensitive test object in studies, is of 
great environmental value. Conducting such research is necessary for biomonitoring of 
environmental pollution to identify the mechanisms of action of various stress factors on the 
cellular level and the possible ways of adaptation to them, selection of resistant trees for the 
purpose of reforestation on anthropogenically contaminated territories.  

It is established, that the seed trees of pine trees, growing along a busy highway 
Voronezh-Don and exposed to chronic exhaust gases of motor transport (maximum permissible 
concentrations of carbon monoxide from vehicle emissions is growing up to 7 MAC (maximum 
allowable concentration) (Report..., 2010)), significantly change the cytogenetic indices. The 
frequency and spectrum of mitotic pathologies (MPs), the presence and frequency of cells with 
micronuclei is increased. There is the inhibition of mitotic activity in comparison with the 
control, taken from the Usmansky forest (the territory of the Voronezh State Biosphere Reserve). 
So, the average frequency of MPs for 6 years (2005-2010) monitoring studies were 5.1±0.3%, 
which is located on the border of the limits of normal values of the spontaneous mutation level in 
the Palaearctic - up to 5% (Butorina et al., 2000). The increase was 4 fold as compared with the 
control area (between 1.2+0.3%). The share of micronuclei (which are the indicator of 
unreparation damage of chromosomes) is increased 20 fold in comparison with the control 
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(0.01±0.004% and 0.2±0.02%). It is shown that the reaction of different genotypes on the stress 
is ambiguous, reflecting their different adaptive opportunities and resistance to adverse impacts. 
This indicates the possibility of selection according to the data of the cytogenetic analysis of 
parent trees, which are valuable for the creation of protective plantations in anthropogenically 
contaminated territory. 

It is known that the period of seed germination and education seedlings is characterized 
by increased sensitivity to the adverse factors of environment. Cytogenetic study of seedlings 
grown from seeds treated with a solution of Pb(NO3)2 different concentrations (from 0,5 up to 
2000 fM, which is about 3.5 to 14 000 MAC) showed that the Scots pine shows high sensitivity 
to the relatively low concentrations (identified the sensitivity threshold is 5 fM). In this case, 
there was observed a statistically significant increase (2 times) frequency of MPs and the share 
of micronuclei (6 times) in comparison with the control (seeds, soaked and sprouted in distilled 
water). With an increase of the lead concentration up to 2000 fM increases genotoxicity effect of 
heavy metal (HM). There is the inhibition of mitosis of Scots pine seedlings, manifested in a 
significant increase in the percentage of cells at the metaphase and intermediate stage of meta-
anaphase (40-46.5% and 29.9% in the control). The reason for this may be blocking tubulin 
polymerization of spindle microtubules under the influence of lead ions (Klapheck et al., 1995). 
However, the reduction in mitotic activity may provide additional time for the reparation of the 
damage (the weak defects) chromosomal material in the transition of cells through the "chec 
kpoint" of the cell cycle. Previously it was shown (Rieder et al., 1992) the effects of HMs on 
increasing the duration of the cell cycle due to the significant lengthening of the duration of the 
G2 phase (there is the synthesis of tubulin). In addition, our experienced samples cytoplasm had a 
grainy structure, which can be caused by the binding of ions of the HM with the proteins of the 
cytoplasm and their denaturation. With the increase of the concentration of lead is considerably 
increased the share of micronuclei in interphasic cells (0.88±0.039% and 0.01±0.007% in the 
control, i.e. its increased 88 fold), which shows that inhibiting function of the HM on the 
enzymes of the systems of reparation of DNA. This may be an indicator of metabolic activity 
enhancement (activation of rRNA genes, ribosomes and protein synthesis) under the influence of 
HM as a regulatory mechanism to facilitate the increased protein metabolism in seedlings with 
MPs increased frequency. It is shown that the level and spectrum of the MPs, the share of cells 
with micronuclei, nucleolar activity are sensitive and suitable cytogenetic indices for the 
assessment of genotoxicity of the lead in the early stages of development. 
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Environmental impacts of large industrial enterprises are very diverse and cause a 

growing interest from professionals in various fields. Studying the impact of industrial pollution 
on the processes involved in cloud and precipitation, both Russian and foreign scientists. 

Experimental studies on the influence of anthropogenic pollution on the total moisture 
were carried out in areas near the Norilsk Metallurgical Complex (NMC). The initial data were 
the absolute values of precipitation, as well as their linear trends for the period from the 
beginning of observations in 1955 and the end of the observation period in 2009 at 11 
meteorological stations. 

At the weather stations encompassed by the heavily polluted zone (the “pollution” trend 
type), precipitation exhibited a rapid growth of up to 3-4 mm a year to the mid 1980s followed 
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by an annual decrease of 1.5-3 mm to the end of the recording period. Thus, in the study area, 
there are two types of trends of precipitation, "pollution," which is confined to the zone of strong 
atmospheric pollution and the "background," characteristic of the adjacent areas. 

Probably, the tendency of the initial growth and subsequent decline in precipitation in the 
area of atmospherically pollution caused by the dynamics of industrial emissions. Atmospheric 
aerosols increase the number of active condensation nuclei and thus enhance precipitation. At 
meteorological stations distant from the sources of air pollution trends are expressed very poorly. 

Changes in the dynamics of precipitation induced by man-made factors are likely to have 
a local character and are not associated with changes in the global cyclogenesis, since the 
increase in total moisture and runoff in areas exposed to industrial pollution of the atmosphere is 
compensated by a corresponding decrease in the water balance components in the adjacent 
unpolluted areas. 
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Keywords: sediment, heavy metals. 
Urban rivers are water bodies with the highest degree of contamination. This situation is 

caused by human activities. Ohta River is one of the most illustrative example of such an impact 
on water bodies in St. Petersburg. Ohta has a significant length within the features of St. 
Petersburg and the quality of water in it is largely determined by anthropogenic influence of the 
city. On its banks are several large industrial zones, waste water which fall directly into the river 
without treatment. Hazardous substances are deposited in the sediments. 

Bottom sediments are an important component of aquatic ecosystems, where most of the 
accumulated organic and inorganic substances, including the most hazardous and toxic – heavy 
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metals, polycyclic aromatic hydrocarbons (PAHs), pesticides, PCBs, petroleum products, etc. 
Under certain circumstances, lead to a change hydrodynamic conditions, the composition and 
properties of water and other factors, they can become a source of secondary pollution of water 
masses. In addition, the sediments are the habitat of numerous classes of benthic fauna, and the 
accumulation of toxic pollutants can lead to a change in their species composition and 
disturbance of the trophic chain biocenosis. Therefore, it was decided to analyze sediment Ohta 
River and its tributaries – the rivers, and Okkervil Lubya and sediment Ohta reservoir. 

The level of concentration and intensity of accumulation of chemicals in sediments 
strongly depend on the type of sediments and their particle size distribution. Investigation of 
grain-size composition of sediments of the river Ohta, its tributaries and reservoirs Ohta sieve 
and areometer methods showed that the sediments are predominantly loam and silt. For the 
studied sediments of water bodies characterized by the presence of anthropogenic inclusions 
(building and household waste), as well as a large number of poorly decomposed organic 
material. 

According to the analysis of particle size can be noted that the largest percentage in the 
sediments of the studied streams typical fractions of 0.25–0.1 mm, 0.05–0.01 mm and 0.01–
0.005 mm. According to the classification of Strakhov NM river sediments are coarse sands and 
muds. Reservoir bottom sediments are sandy muds. 

Determination of physico-chemical characteristics showed that the sediment p. Ohta and 
its tributaries have a neutral reaction, and reservoirs – slightly acidic, the humidity of samples 
vary from 28.1% to 74.7% in the r. Ohta and tributaries, and from 42.84% to 80.22% in the 
reservoir. 

The results of the analysis of heavy metal concentrations in sediments showed that the 
highest concentrations of heavy metals are observed in the reservoir near the Ohta. According to 
the content of zinc, lead, nickel, chromium and manganese sediments are mildly. High 
concentrations of copper were observed in almost all sampling points. Bottom sediments of Ohta 
and its reservoirs are heavily polluted, and the tributaries – and Okkervil Lubya – to mildly or 
moderately contaminated with copper.According to the content of cadmium in sediments are 
slightly polluted and moderately polluted. According to the content of cobalt in most points 
maximum permissible concentration. The maximum value was observed at the reservoir near the 
Ohta. A content analysis of oil revealed MPC in the river near the reservoir Ohta (2110 mg/kg) 
and a strong excess of permissible concentrations at the site r. Ohta Irinovsky near the bridge 
(5551.15 mg/kg). 

Thus, we conclude that the main pollutants Ohta, its tributaries and the reservoir are 
copper, cobalt and oil. 
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Keywords: surface runoff, pollutants, rainwater drainage, water conservation measures. 
Runoff forming on the territory of settlements under atmospheric precipitation belongs to 

one of the most important though local and episodic existing sources of water pollution. 
In a short period of time when there is removal of contaminants from the melt, rain, 

irrigation, washing water, the weight of these substances may exceed the mass of substances 
entering the water bodies from the concentrated wastewater outlets. Rain sewers have outlets to 
the water bodies within the city border that is water use site and it aggravates the ecological 
situation. 
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Based on the experience of implementation of similar works quantitative assessment of 
the pollutants removal from urban areas located in the river Western Dvina basin was performed 
according to the formula: kjSH ****10W = , where H – total precipitation for the warm 
season; S – area of the city; J – runoff coefficient (depending on the proportion of hard surfaces 
in the area of the city – roofs, roads); k – calculated concentration of the pollutant, which was 
adopted for: BOD – 23.1; suspended solids – 360; oil products – 6; ammonia nitrogen – 1.56; 
nitrite – 0,09; nitrate – 0.69; phosphorus – 0.54. 

The calculated rainwater runoff and the increments of the pollutants concentration in the 
rivers as a result of the rain flow allowed to describe the nature of the rain flow impact on water-
receiver and to identify the need for additional water protection measures. It is shown that in the 
rainfall period of estimated probability under the influence of contaminants transported by water-
receiver almost all water-receivers within the boundaries of settlements are characterized by 
sharp increase in the concentration of suspended solids, to a lesser degree (close to the 
acceptable limits) it is expected in the small towns located near large water-receivers (Western 
Dvina – Beshenkovichi), a large number of water-receivers is characterized by excess of BOD-
value even for the reservoirs of cultural and social water use, below the allowable limits, or close 
to it an increase is projected in BOD-value mainly on Western Dvina river within the boundaries 
of settlements Beshenkovichi, Vitebsk, Polotsk, Ruba, and others, as well as within the 
boundaries of some small settlements located on a relatively small water-receivers, such as, for 
example, Verhnedvinsk (Drissa), Disna (Disna); the excess of oil products MPC of reservoirs for 
cultural and social water use is predicted only on a small water-receivers (Bogushevsk – r. 
Pesochanka, Gorodok – r. Usysa, Ezerische – r. Obol, Liozno – r. Moshna, Miory – r. Merytsa, 
etc.), in several sites the value will match or slightly exceed MPC of fishery. 

Outside the settlements after the receipt of rain waters from the basin and in the absence 
of other sources of pollution water quality improvement to the existing background level is 
relatively fast. Within the settlements restoring of water quality to background values will occur 
only in large water-receivers – mostly in settlements located on the Western Dvina. In the 
remaining settlements because of low water of water-receivers, entering during a non-rain period 
washing water and the decomposition products of precipitated organic matter process of the 
quality improving or do not occur or will occur very slowly. In this regard, in such localities, 
such as Senno, Postavy, it is predicted the systematic degradation of water quality 

In the basin of the river Western Dvina organized collection and removal of surface 
runoff from the territory of 29 settlements is carried out by rainwater drainage system, including 
the city of Vitebsk, Novopolotsk, Polotsk, Verhnedvinsk. In some settlements of Western Dvina 
basin rainwater drainage is absent (Dubrovno, Sharkovshchina, Senno, Rossony, Braslav). 

Only about 30% of the total number of existing rainwater drainage outputs in the basin is 
equipped with treatment facilities. The main volume of surface runoff from urban areas goes into 
water bodies without treatment. To protect water-receivers from pollution by this category of 
waste water requires the use of appropriate water conservation measures. Moreover, in the first 
place their construction must be designed for small water-receivers, which are fully influenced 
by precipitated and transported by runoff pollution. 

The most simple and sufficiently effective measure is ponds. In some cases it is required 
the use of more effective measures of deep treatment and (or) regulation of discharge runoff 
value. 
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["#"$%&'(5I B:$,* ([B) +)+-%.&8"- ;"(-$%&'(,0 3%+-' ,$/%(424$).%(()I 

-"$$4-)$44 *. 9"@4:), ?":+4:%(+:)I +-)&4;5 4 ?"*%7)&4+% ?"1#,(%$)#()*) 2(%3"(48. <) 
+.)"I +-)$)(5 [B 7)#$%2#"&8"-+8 (% *)$)#+:,0 -"$$4-)$40, :)-)$%8 2%(4?%"- 61,082 *% 
(41% )- )/R"I 7)."$@()+-4), 4 2%7)."#(,0 2)(, (QQ) + 88,442 *% (59%). <-)4- )-?"-4-', 
3-) QQ 8.&8"-+8 +"&'+:)I -"$$4-)$4"I, 2%(4?%0R"I .+0 01(,0 3%+-' ):$,*% 4 
@%$%:-"$42,"-+8 -"?, 3-) +)#"$14- 12% /4)&)*43"+:)*) $%2())/$%248 +-$%(5 4 2% 
7&%("-5, 43% "" -"$$4-)$44 +)+-%.&8"- &"+, 2)(% 4?""- )+().)7)&%*%0R"" 2(%3"(4" #&8 
7)##"$1%(48 *4#$)&)*43"+:)*) $"14?% 9":+4:%(+:)I #)&4(5, 4 :$)?" -)*) 90% "" 
2"?&4 (%@)#8-+8 . $,:%@ :)&&":-4.()I +)/+-."(()+-4 (:$"+-'8(+:4@ )/R4( 4 :)&@)2).), 
)-&43%0R4@+8 .5+):4? ,$).("? ?%$*4(%&42%;44 4 (42:)I 7&)-()+-'0 (%+"&"(48. 

B+().(5" 7$)/&"?5, +-)8R4" 7"$"# 2%7)."#()I 2)()I ?)1() $"20?4$).%-' :%: 
42?"("(4" !)$?5 2"?&"7)&'2).%(48, )-$%1%0R"I+8 . ("2%:)(()I 7$)#%1" 2"?&8(5@ 
,3%+-:)., $)+-" ("2%:)((5@ 7)+"&"(4I, .5$,/:" &"+%, #)/53" 4 7$)#%1" 7&)#)$)#()I 
2"?&4, 7"+:% 4 :%?("I, 7)1%$%@, % -%:1" 2%7$"-" (% S:+7&,%-%;40 &"+%. M+" S-4 !%:-)$5 
7$4.)#8- : (".)2?)1()+-4 4(-"*$%&'()*) 4+7)&'2).%(48 &"+% (% S-)I -"$$4-)$44, )#(%:) 
)#().$"??"(() 7$).);4$,0- #4."$+4!4:%;40 7$)42.)#+-."(()I #"8-"&'()+-4 
(%+"&"(48, + /)&'64? ."+)? . +":-)$ ,+&,*, $%/)-%0R"*) (% *)$)#+:)I -,$42? 4 #%1" 
S:)-,$42? ()+)/"(() .5$%1"((5I . .5@)#(5" #(4), 4 $%2$"6"((5I #&8 :%-"*)$44 
(%;4)(%&'(5@ 7%$:)., :)-)$)I 8.&8"-+8 QQ. 

H%:4? )/$%2)?, 7)# #%.&"(4"? *)$)#% +)2#%"-+8 +4-,%;48 +4&'()I #"*$%#%;44 
):$,1%0R"I +$"#5, .5$%1"(()I . 2%*$82("(44 .)2#,@%, .)#5 4 7)3.5, 7)-"$" 
/4)&)*43"+:)*) $%2())/$%248 4 ;"&5@ S:)+4+-"?, 7)-"$" !4&'-$4$,0R"I +7)+)/()+-4 
.)#5 . .)#)()+(5@ *)$42)(-%@, 4+3"2()."(44 .)#(5@ )/\":-)., 7)-"$" :%3"+-.% 7)3.5, 
/)&"2(8@ 4 +-%$"(44 &"+%. U-) . :)(;" :)(;). 7$4.)#4- : 7)-"$" S:)&)*43"+:4@ /&%* 4 
,+&,*, 7)(4?%"?5@ :%: «….+" 7$"4?,R"+-.%, :)-)$5" &0#4 7)&,3%0- )- S:)+4+-"?…», 4 
:)-)$5" .:&03%0- . +"/8 ,+&,*4 7) 1) )/"+7"3"(40 (7$)#).)&'+-.4" 4 .)#%), 2) 
$"*,&4$).%(40 (:&4?%-%, .)#()*) ;4:&%, /)&"2("I), 4 3) 7)##"$1%(40 :,&'-,$(5@ 
;"(()+-"I (#,@).(5@, S+-"-43"+:4@, )-#5@%). A)-)$5" . +.)0 )3"$"#' ?)1() 
7)#$%2#"&4-' (% -$4 /)&'64" *$,775 . 2%.4+4?)+-4 )- .57)&(8"?5@ !,(:;4I: 
,*&"$)#(5I 7$)":-, *4#$)&)*43"+:4" ,+&,*4, /4)&)*43"+:)" 4 &%(#6%!-()" $%2())/$%24". 

<$"#4 :)(:$"-(5@ 7$)*$%?? *)+,#%$+-."(()I S:)&)*43"+:)I 7)&4-4:4, :)-)$5" 
)+,R"+-.&80-+8 (% -"$$4-)$44 QQ (% !"#"$%&'()? ,$).(" +-)4- )-?"-4-' 7$)*$%??, 
«ProÁrbol» (+ 7)##"$1:)I ("+:)&':4@ :)(;"7;4I +)@$%("(48 &"+%), 7$)*$%?? 7) 
&"+).)++%().&"(40, $"."*"-%;44, ?4:$) /%++"I()., +$"#4 7$)34@, 7$).)#4?5@ 7$4 
7)##"$1:" 94(4+-"$+-.% 7) )@$%(5 ):$,1%0R"I +$"#5 4 7$4$)#(5@ $"+,$+)., 
L%;4)(%&'()I K"+()I A)?4++44 (LKA), L%;4)(%&'()I .)#()I :)?4++44 (CONAGUA), 
L%;4)(%&'()*) 4(+-4-,-% S:)&)*44 4 #$,*4@ )$*%(42%;4I. 
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L% -"$$4-)$44 QQ : 2010 *)#, ,1" (%+34-5.%&)+' 13 2)( ,3%+-.,0R4@ . )#()I 42 
7$)*$%?? ProÁrbol, 7) )7&%-" 2% S:)&)*43"+:4" ,+&,*4 (B>J) . *4#$)&)*43"+:)? 
7)#$%2#"&"(44. L) :%: 2)(% 4++&"#).%(48 /5&% .5/$%(% -)&':) )#(% 42 (4@, :)&&":-4.(%8 
+)/+-."(()+-' <%( 94*"&' 4 <%(-) H)?%+ O@,+:), <9<HO (3-) +.82%() + #)&*4? 
7$);"++)? +)2#%(48 #)."$4-"&'(5@ +@"? )/R"(48). E%((%8 -"$$4-)$48 (%+34-5.%"- 604 
2%74+%((5@ +)/+-."((4:). (42 :)-)$5@ 122 +)+-%.&80- 1"(R4(5), + )/R4? :)&43"+-.)? 
14-"&"I . 7)+"&:" . 54 -5+834, 7$4 9120 *% 2"?&4, *#" 45% +)+-%.&8"- &"+ (#,/, +)+(% 4 
&4+-."((5" 7)$)#5), $%+7)&)1"((5I (% .5+)-" 2850-3940 ?"-$). (%# ,$).("? ?)$8, +) 
+$"#("I -"?7"$%-,$)I 5-12°C 4 +$"#(" *)#).5?4 )+%#:%?4 . 1086 ??. 

B+().(5" (%7$%.&"(48 #"8-"&'()+-4 2#"+' +)+-%.&80-: +"&'+:)" @)28I+-.), 
14.)-().)#+-.), -)$*).&8 4 +"$.4+(5" ,+&,*4 (74-%(4" #&8 *)$)#+:4@ -,$4+-).). 
B+)2(%((5" (%+"&"(4"? 7$)/&"?5 +.)#8-+8 : 42?"("(40 2"?&"7)&'2).%(48 )- &"+(5@ 
,*)#4I . +-)$)(, +"&'+:)@)28I+-."((5@ 2"?"&' 4 7$)#%1" 7)# *)$)#+:,0 2%+-$)I:,, 
7$)/&"?5 2%*$82("(48 .)2#,@% 4 .)#5, )*$)?()*) :)&43"+-.% ?,+)$%, )-+,-+-.4" /%2).5@ 
,+&,* 4 .)2(4:()."(4" :)(!&4:-). (42-2% )-+,-+.48 ,+&,*, 7$)#%14 2"?&4, )7$"#"&"(48 
*$%(4; + +)+"#8?4, -.#.). L% 3-) (%#"0-+8 4 3-) 7$)#.4*%0- 14-"&4 <9<HO 2%:&03%"-+8 
. :)&&":-4.(5@ 7$)":-%@ 7) S:)-,$42?,, S:)&)*43"+:)? )/$%2).%(44, +)2#%(40 
."&)#)$)1":, ,3%+-40 . *)+,#%$+-."((5@ 7$)*$%??%@ 7) &"+)+)@$%("(40 4 ,7$%.&"(40. 
M 3%+-()+-4, <9<HO 7$4(4?%"- ,3%+-" . $%2&43(5@ !"#"$%&'(5@ 4 *)$)#+:4@ 7$)*$%?%@, 
:%: B>J, .)++-%().&"(4" .)#)+/)$(5@ /%++"I()., &"+).)++-%().&"(4", $"."*"-%;44; 7$4 
7)+-)8(()? .2%4?)#"I+-.44 + )$*%(%?4 .&%+-4 (% .+"@ ,$).(8@, +);4%&'(5?4 
%++);4%;48?4, !)(#%?4 4 %:%#"?4"I. 

E&8 )7$"#"&"(48 S!":-% 7$4?"("(48 7$)*$%?? 7) )@$%(" ):$,1%0R"I +$"#5, 
/5&) 7$)."#"() 4++&"#).%(4", )+().%(()" (% $"%&42%;44 )7$)+% 108 7$"#+-%.4-"&"I 
:)&&":-4.()I +)/+-."(()+-4, ,3%+-.,0R4@ . 7$)*$%??%@ 7) +)@$%("(40 7$4$)#(5@ 
$"+,$+). (42 )/R"*) :)&43"+-.% 120). D(-"$"+() )-?"-4-', 3-) 9 42 (4@ 4?"0- -4-,& 
+)/+-."((4:%, 61% 8.&80-+8 $)#+-."((4:%?4 7$8?5@ +)/+."((4:)., 4 100% 7$)14.%0- . 
7)+"&:". 60% ):%2%&4+' ?)&)#5" &0#4 )- 14 #) 29 &"-, + ("#)&*4? )75-)? $%/)- . #%(()? 
(%7$%.&"(44, "#4(+-."((5? 4+-)3(4:)? #)@)#% :)-)$5@ +)+-%.&8"- ,3%+-4" . 
7$)*$%??%@, . S:4.%&"(-" 200 %?"$4:%(+:4@ #)&%$). . ?"+8;. 

B+().(5" .5.)#5 S-)*) 7$4/&41"(48 : <9<HO ?)1() +!)$?,&4$).%-' :%:: 
(")/@)#4?)+-' 7$)."#"(48 (%,3(5@ 4++&"#).%(4I 7) .+"? (%7$%.&"(48?, (%34(%8 )- 
);"(:4 7$4$)#()*) :%74-%&%, #) %(%&42% 3"&)."3"+:)*) :%74-%&%; )/,3"(4" 4 7"$"#%3% 
2(%(4I (% +"?4(%$%@; $%2$%/)-:% +@"? );"(:4 4 ?)(4-)$4(*% S:)&)*43"+:4@ ,+&,* &"+%; 
,:$"7&"(4" ,3%+-48 (%+"&"(48 . 7$4(8-44 $"6"(4I . +":-)$" &"+()*) @)28I+-.%; 
S:)&)*43"+:)" )/$%2).%(4" (% .+"@ ,$).(8@; ,3"- ?"+-(5@ 4 $"*4)(%&'(5@ +,/\":-). . 
,7$%.&"(44 &"+(5?4 $"+,$+%?4; ,3%+-4" . ?"+-(5@ +@"?%@, -%:4@ :%: +).?"+-(5@ !)(#%@; 
7)4+: +).?"+-4?)+-4 + #$,*4?4 7$)*$%??%?4 (% !"#"$%&'()? 4 ?"+-()? ,$).(", -.#. 
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MKD`LDG HG]LBCGLLBCB QOCF`QLGLD` LO =FBTG<<V 
9O<<BMBCB FOQMDHD` TDOLB_OAHGFDW D J]JEPGLDG 

<B<HB`LD` MBELBW <FGEV JF_OLDQDFBMOLLV] HGFFDHBFDW 
?-,A* Q.N., 1+9F3.+ \.'., N34.343.+ 0.Y. 

V3438+,P5-3 >-)74+8)H.355-3 EB4K3H5-3 7C83K435(3 5+7*( !+5*H-?3H38E78>)*(9 
5+7C5--()),34-.+H3,P)*(9 F35H8 J*-,->(C3)*-9 E3I-2+)5-)H( <=0,  

>. !+5*H-?3H38E78>, <-))(A 
197110, >. !+5*H-?3H38E78>, 7,. #-827)5+A, 18, yuliapolyak@mail.ru 

 
#,BC3.D3 ),-.+: H3R5->355-3 I+>8AI535(3, «F.3H35(3», F(+5-E+*H38((, @(*8-F()H(5D, -4-8+5HD. 
=$)/&"?% %(-$)7)*"(()*) 2%*$82("(48 .)#(5@ S:)+4+-"? 8.&8"-+8 )#()I 42 

(%4/)&"" +"$'"2(5@ S:)&)*43"+:4@ 7$)/&"? (%6"*) .$"?"(4. >-% 7$)/&"?% )+)/"(() 
%:-,%&'(% #&8 :$,7(5@ *)$)#). + $%2.4-)I 7$)?56&"(()I 4(!$%+-$,:-,$)I. A 34+&,  
(%4/)&""  $%+7$)+-$%("((5@ 4 )7%+(5@  .4#). -"@()*"(()*) 2%*$82("(48 .)#(5@ )/\":-). 
<"."$)-2%7%#()*) $"*4)(% F[, )-()+8-+8 -81"&5" ?"-%&&5, ("!-"7$)#,:-5, 7"+-4;4#5. 
Q(%34-"&'(,0 7$)/&"?, 7$"#+-%.&8"- 7)+-,7&"(4" . .)#)"?5, . -.3. [4(+:4I 2%&4. 4 
7$"+().)#(5" .)#)"?5 <%(:--="-"$/,$*% 4 K"(4(*$%#+:)I )/&%+-4, 42/5-)3()*) 
:)&43"+-.% /4)*"((5@ S&"?"(-).. F"2,&'-%-)? %(-$)7)*"(()*) .)2#"I+-.48 8.&8"-+8 
(%$,6"(4" !,(:;4)(4$).%(48 .)#(5@ /4);"()2)., 3-)  7$4.)#4- : ?%++).)?, $%2.4-40 
)-#"&'(5@ .4#). ?4:$).)#)$)+&"I  4&4 «;."-"(40». 9%++).)" $%2.4-4" ;4%()/%:-"$4I 
(+4("-2"&"(5@ .)#)$)+&"I), +)7$).)1#%"-+8 7)+&"#,0R4? )-?4$%(4"? 4@ 42/5-)3()I 
?%++5, (%$,6"(4"? :4+&)$)#()*) $"14?%, .5#"&"(4"? -):+4(). 4 #$,*4@ 7$)#,:-). 
?"-%/)&42?%. <:)7&"(48 -):+4*"((5@ ;4%()/%:-"$4I )/(%$,1"(5 #%1" . K%#)1+:)? 
)2"$", )+().()? 4+-)3(4:" 74-'".)I .)#5 <%(:-–="-"$/,$*%. M (%+-)8R"I $%/)-" 
4++&"#).%&4 .&48(4" -"@()*"(()*) 2%*$82("(48, . -.3. -81"&5@ ?"-%&&)., )$*%(43"+:4@ 
7)&&0-%(-). 4 /4)*"((5@ S&"?"(-).  (% 7$);"++5 ?%++).)*) $%2.4-48 ;4%()/%:-"$4I (% 
7$4?"$" 7$"#+-%.4-"&"I $)#). Microcystis, Oscillatoria, Anabaena 4 Aphanizomenon - 
)+().(5@ .)2/,#4-"&"I “;."-"(48” .)#(5@ )/\":-). <"."$)-2%7%#% F[.  

=$)."#"((5" 4++&"#).%(48 7):%2%&4, 3-) +$"#4 )+().(5@ .)2/,#4-"&"I 
«;."-"(48» : 2%*$82("(40 /4)*"((5?4 S&"?"(-%?4 (%4/)&"" 3,.+-.4-"&'(5 
;4%()/%:-"$44 $. Microcystis. O:-4.()" $%2?()1"(4" -):+4*"((5@ ;4%()/%:-"$4I 
Microcystis aeruginosa 7$)4+@)#4- 7$4 ,."&43"(44 ,$).(8 +)#"$1%(48 %2)-% 4&4 !)+!)$% 
. +$"#" #) 200 ?:*/& 4 /)&"". M ?"('6"I +-"7"(4 #%((5I .4# %(-$)7)*"(()*) 2%*$82("(48 
#"I+-.,"- (% $%2.4-4" (4-3%-5@ ;4%()/%:-"$4I Aphanizomenon flos-aquae 4 Anabaena sp. 
O2)-()" 4 !)+!)$()" 2%*$82("(4" +7)+)/+-.,"- (" -)&':) %:-4.()?, $%2.4-40 M. 
aeruginosa, () 4 )/$%2).%(40 2(%34-"&'()*) :)&43"+-.% ;4%()-):+4(). - ?4:$);4+-4(). 
LR 4 RR. =).56"(()" :)&43"+-.) ;4%()-):+4(). .5#"&8"-+8 . ):$,1%0R,0 +$"#, 4 . 
+&,3%" 2%*$82("(48 .)#5 ;4(:)?.  

D++&"#).%((5" )$*%(43"+:4" 7)&&0-%(-5 (7"+-4;4#5 4 /4);4#5 *$,775 %2)&).) 
4(*4/4$,0- $%2.4-4" ;4%()/4:-"$4I 4 +4(-"2 -):+4()., .525.%8 7$4 S-)? 42?"("(48 . 4@ 
:%3"+-."(()? +)+-%.". D2 #.,@ )+().(5@ -):+4(). M. aeruginosa +)#"$1%(4" 
?4:$);4+-4(%-RR . /4)?%++" +(41%"-+8 . 2 $%2%, . -) .$"?8 :%: +)#"$1%(4"  
?4:$);4+-4(%-LR . 2 $%2% ,."&434.%"-+8. H):+43()+-' +%?)I /4)?%++5 . S-)? +&,3%" 
.)2$%+-%"-, -.:. 4?"(() ?4:$);4+-4(-LR )/&%#%"- (%4/)&"" .5+):)I -):+43()+-'0 +$"#4 
?4:$);4+-4()..  



! 200 

Q%*$82("(4" /4)*"((5?4 S&"?"(-%?4 ):%25.%"- .&48(4" (% 7$);"++ !)$?4$).%(48 
7)+-)$)((4@ 2%7%@). .)#5 2% +3"- 7).56"(()*) +4(-"2% )#)$4$,0R4@ ."R"+-. 
:,&'-,$)I Oscillatoria agardhii. B/$%2).%(4" ;4%()/%:-"$48?4 )#)$%(-)., 7$4#%0R4@ 
.)#" ("7$48-(5I 2%7%@, ,+4&4.%"-+8 -%:1" . 7$4+,-+-.44 )$*%(43"+:4@ +)"#4("(4I 
:&%++% -$4%2)&). 4 -81"&5@ ?"-%&&). – ?"#4, (4:"&8 4 ;4(:%.  

M 7$);"++" .2%4?)#"I+-.48 ;4%()/%:-"$4I + )$*%(43"+:4?4 7)&&0-%(-%?4 4 
-81"&5?4 ?"-%&&%?4 . :&"-:%@ 7$)4+@)#8- :)?7"(+%-)$()-%#%7-4.(5" 42?"("(48, 
(%7$%.&"((5" (% +)@$%("(4" 4@ 142("+7)+)/()+-4. D2?"("(48 !)-)+4(-"-43"+:)I 
+4+-"?5 . /)&'6"I +-"7"(4 +.82%(5 + !4:)/4&4().5?4 74*?"(-%?4, . ?"('6"I +-"7"(4 
42?"(8"-+8 +)#"$1%(4" :%$)-4()4#). 4 ?"("" .+"*) – @&)$)!4&&% +. O#%7-%;48 
;4%()/%:-"$4I )+,R"+-.&8"-+8 /&%*)#%$8 7).56"(()?, +4(-"2, $%2&43(5@ )$*%(43"+:4@ 
+)"#4("(4I, . -. 3. /"&:)., %?4():4+&)- 4 .(":&"-)3(5@ .5+):)?)&":,&8$(5@ 
7)&4+%@%$4#).. M5#"&"(4" . +$"#, 2(%34-"&'()*) :)&43"+-.% /"&:). 4 7)&4+%@%$4#)., 
+(41%"- S!!":-4.()+-' ,#%&"(48 7$4?"+"I 7$4 )34+-:" .)#5 . 7$);"++" .)#)7)#*)-).:4, 
% -%:1" 2%#"$14.%"- ,#%&"(4" 42 ("" (42:)?)&":,&8$(5@ ?"-%/)&4-)..  

A (%4/)&"" 2(%34?5? 7)+&"#+-.48? -"@()*"(()*) 2%*$82("(48 )-()+4-+8 
7).56"((5I +4(-"2 -):+43(5@ ?"-%/)&4-). 4 )#)$4$,0R4@ ."R"+-.. =$4(4?%8 .) 
.(4?%(4" ,+-)I34.)+-' ;4%()-):+4(). 4 )#)$%(-). . ):$,1%0R"I +$"#", 4, +.82%((,0 + 
("I, 7$)/&"?, (%:)7&"(48 . 7)."$@()+-(5@ .)#%@, ,."&43"(4" :)&43"+-.% )7%+(5@ 
?"-%/)&4-). . 2%*$82("((5@ .)#%@ 8.&8"-+8 ("*%-4.(5? !%:-)$)?, +7)+)/(5? ):%2%-' 
.&48(4" (% +)+-)8(4" .)#()I +$"#5 ?"*%7)&4+% 4 ):$,1%0R4@ -"$$4-)$4I. 

 
EFFECT OF TECHNOGENIC POLLUTION ON CYANOBACTERIAL MASS 

OCCURRENCES AND STATUS OF THE AQUATIC ENVIRONMENT OF 
URBANIZED TERRITORIES 

Polyak Yu.M., Zaytseva T.B., Medvedeva N.G. 
Institution of Russian Academy of Sciences Saint Petersburg Scientific Research Centre for 

Ecological Safety RAS, Saint-Petersburg, Russia 
197110, Saint-Petersburg, Korpusnaja str., 18, yuliapolyak@mail.ru 

 
Keywords: technogenic pollution, algal bloom, cyanobacteria, microcystins, odor compounds. 
The development of human activities and industrialization has led to increased natural 

water pollution. An understanding of the toxicological and physiological responses of bloom-
forming cyanobacteria to pollutants is of particular relevance when attempting to predict the 
impact of anthropogenic pollution on the natural water quality. This is particularly important for 
the large urban centers where rivers, lakes, estuaries and the coastal waters receive large 
quantities of cation-, nutrient- and organic compound-contaminated domestic and industrial 
wastes. The response of North-West Region’ bloom-forming cyanobacteria Microcystis, 
Oscillatoria, Anabaena and Aphanizomenon was investigated. Microcystis aeruginosa was the 
most sensitive to nutrient concentration. Contamination of water with nutrients and zinc 
stimulates the growth of M. aeruginosa and contributes the enhanced concentration of 
microcystin LR and RR. In the presence of organic pollutants (azole pesticides and biocides) the 
cellular content of total microcystin decreased. Of the two main microcystin variants detected in 
M. aeruginosa, the microcystin-RR content decreased twofold with increased pesticide, whereas 
the microcystin-LR content increased twofold. Since microcystin-LR is considerably more toxic 
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than microcystin-RR, this implies that M. aeruginosa becomes more toxic at high pollutant 
concentrations. Organic pollutants and heavy metals enhance synthesis of odorous secondary 
metabolites by off-flavor compounds producer Oscillatoria agardhii. The adaptation to 
contaminants is realized due to photosystem changes and enhanced production of organic 
compounds, such as proteins and exopolysaccharides. The results reveal that technogenic 
pollution could induce the cyanobacterial succession, lead to water quality impairment due to 
possible stimulation of algal growth and enhanced metabolites production, and contribute to the 
stability of the aquatic ecosystems. Further investigations on the effects of environmental factors 
on bloom-forming cyanobacteria as well as permanent monitoring will assist in the evaluation of 
management strategies for cyanobacterial blooms in water bodies of urbanized territories. 

 
 

OLOKDHDAB-UD<KGLLO` 9BEGKY FGCDBLOKYLBCB =FBCLBQO 
QOCF`QLGLLB<HD OH9B<[GFV < JUGHB9 MGHFO, =B<HB`LLBCB 

M <KBG D =GFG9GLLBCB =B MV<BHG 
?-H+]5(* U.O., Y-,7E*(5 ?.=. 

<-))(9)*(9 >-)74+8)H.355D9 >(48-@3H3-8-,->(C3)*(9 75(.38)(H3H, 
>. !+5*H-?3H38E78>, <-))(A 

195196, >. !+5*H-?3H38E78>, N+,--RH(5)*(9 28., 98, elvenspirit@mail.ru 
 

#,BC3.D3 ),-.+: +5+,(H(*--C(),355+A @-43,P, 78+.535(3 *-5.3*H(.5--4(GG7I(-55->- 23835-)+, 
*8+3.+A I+4+C+, G75*F(A Y8(5+, f-G75*F(A :(8+*+, -E^3@5D3 ( 2-.38R5-)H5D3 ()H-C5(*( I+>8AI5ABX(R 
.3X3)H.. 

M (%+-)8R"I $%/)-" 7$4.)#4-+8 :$%-:)" )74+%(4" ?%-"?%-43"+:)I ?)#"&4 
+$"#("*) ,$).(8 +&)1()+-4, 7)2.)&80R"I $"6%-' 2%#%34 )@$%(5 ):$,1%0R"I +$"#5 . 
)/&%+-8@ ?"2)- (*)$)#) 4 $"*4)(%&'()*) ?%+6-%/%. 9)#"&' )+().5.%"-+8 (% 
%(%&4-43"+:)? $"6"(44 +4+-"?5 ("+-%;4)(%$(5@ -$"@?"$(5@ ,$%.("(4I :)(.":-4.()-
#4!!,24)(()*) 7"$"()+% +).):,7()+-4 2%*$82(80R4@ ."R"+-., @%$%:-"$(5@ #&8 
:)(:$"-()*) $"*4)(%, 4 34+&"(()I $"%&42%;44 S-)*) $"6"(48. =)+-%().:% :$%".)I 2%#%34 
7$"#7)&%*%"- 4+7)&'2).%(4" . :%3"+-." )/&%+-4 4(-"*$4$).%(48 )#()*) ):-%(-% (x,y,z>0) 
-$"@?"$()*) 7$)+-$%(+-.%, 3-) 7)2.)&8"- ,3"+-' !)().5" *$%(43(5" ,+&).48 #&8 
:)(;"(-$%;4I 2%*$82(80R4@ ."R"+-. (% /):).5@ *$%(4;%@. 

M 7$"#&%*%"?)I ?)#"&4 :)?7)("(-5 +:)$)+-4 ."-$% 4 :)S!!4;4"(-5 -,$/,&"(-()I 
#4!!,244 7$4/&41"(() 2%?"(80-+8 7)+-)8((5?4 S!!":-4.(5?4 2(%3"(48?4. M +&)1(5@ 
.%$4%(-%@ ?)#"&4 ,#%"-+8 ,3"+-' 4 /)&"" )/R4" +&,3%4 2%.4+4?)+-4 :)(.":-4.()*) 4 
#4!!,24)(()*) 7"$"()+% 2%*$82(80R4@ ."R"+-. )- 7"$"?"((5@ @%$%:-"$4+-4: +$"#5. 

Q%#%0-+8 4+-)3(4:4 2%*$82(80R4@ ."R"+-., $%+7$"#"&"((5" + 7"$"?"(()I 
?)R()+-'0 7) )/\"?, )/&%+-4 4(-"*$4$).%(48 4 7)."$@()+-4 2"?&4, ?)#"&4$,0R4" 
.5#"&"(4" 7$4?"+"I )- 7$)?56&"((5@ 7$"#7$48-4I 4 %.-)-$%(+7)$-%. 

D+7)&'2,8 4#"0 7$"#+-%.&"(48 $"6"(48 (")#()$)#()I :$%".)I 2%#%34 3"$"2 
!,(:;40 C$4(% +))-."-+-.,0R"I )#()$)#()I :$%".)I 2%#%34, ,#%"-+8 7)+-$)4-' 
$"6"(48 #)+-%-)3() )/R4@ 4 7$%:-43"+:4 .%1(5@ 2%#%3 #&8 +&,3%8 #"I+-.48 
7$)42.)&'(5@ +-%;4)(%$(5@ 4 ("+-%;4)(%$(5@ 4+-)3(4:). 4 7$4 ,3"-" ?()*)34+&"((5@ 
#)7)&(4-"&'(5@ !%:-)$). — @4?43"+:4@ $"%:;4I . )/\"?" )/&%+-4 4 (% 7)#+-4&%0R"I 
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7)."$@()+-4, +"#4?"(-%;44 ."+)?)I 7$4?"+4, "" .5?5.%(48, .2%4?)#"I+-.48 + 
7)#+-4&%0R"I 7)."$@()+-'0 4 -%: #%&"". 

M $%/)-" 7$4.)#8-+8 )+().(5" 4#"4 4 #"-%&4 $"%&42%;44 (%4/)&"" -$,#(5@ 
?)?"(-). (%@)1#"(48 %(%&4-43"+:)*) $"6"(48 ,$%.("(48 :)(.":-4.()-#4!!,24)(()*) 
7"$"()+% 4 ?()*)34+&"((5" 7$4?"$5 $"6"(48 :)(:$"-(5@, 7$%:-43"+:4 .%1(5@ 2%#%3. 
 

ATMOSPHERIC DISPERSION MODEL FOR  
REGIONAL AIR POLLUTION FORECAST 

Potashnik E.L., Golubkin P.A. 
Russian State Hydrometeorological University, St. Petersburg, Russia 

195196, St. Petersburg, Malookhtinsky pr., 98, elvenspirit@mail.ru 
 

Keywords: analytic numerical model, convective diffusion equation, boundary value problem, Green’s 
function, Dirac delta function, volume and surface sources. 

A medium level atmospheric dispersion model capable of fulfilling environmental 
protection tasks is presented. The model is based on analytical solution of a system of 
nonstationary three-dimensional convective diffusion equations for the whole complex of air 
pollutants typical for a specific region and on numerical realization of that solution. 

Using the concept of solving inhomogeneous boundary value problem through a Green's 
function of corresponding homogeneous one, solutions of practically important problems can be 
obtained in the case of emissions from both custom stationary and nonstationary sources, taking 
into account numerous factors. 

 
 
MBQEGW<HMDG =FB9VPKGLLV] QBL =FD_OWAOKY` LO 

BAFJaOZXJZ <FGEJ 
?-H3@*(5 /.O., N+*7R(5 /.O. 

O(@5-,->(C3)*(9 (5)H(H7H !; <=0, >. %8*7H)*, <-))(A 
664033, >. %8*7H)*, 7,. 6,+5-'+H-8)*+A, 3, klimat@lin.irk.ru 

 
#,BC3.D3 ),-.+: 8H7HP, +H@-)G38+, *-5F35H8+F(A, -)+K435(3, -I38- '+9*+,, @-43,(8-.+5(3. 
H81N&5" ?"-%&&5 8.&80-+8 )#(4?4 42 )+().(5@ 7$)?56&"((5@ 2%*$82(4-"&"I 

):$,1%0R"I +$"#5. D$:,-+:%8 )/&%+-' )-()+4-+8 : (%4/)&"" )7%+(5? )/&%+-8? 4 
$"*4)(%? F)++44 7) 2%*$82("(40 +)"#4("(48?4 $-,-4. 

T"&'0 #%(()I $%/)-5 /5&) 4++&"#).%(4" 7$);"++). $%+7$)+-$%("(48 4 )+%1#"(48 
$-,-4 . $"*4)(" Z1()*) _%I:%&% + 7)?)R'0 ?%-"?%-43"+:)I ?)#"&4 $%+7$)+-$%("(48 4 
-$%(+!)$?%;44 7$4?"+"I. D+-)3(4:%?4 .5/$)+). Hg 8.&8&4+' 7$)?56&"((5" )/\":-5 
*)$)#). J+)&'"-<4/4$+:)", O(*%$+:, P"&"@)., D$:,-+:, <&0#8(:%, _%I:%&'+:.  

9)#"&4$).%(4" 7$);"++). $%+7$)+-$%("(48 7$4?"+"I 7$).)#4&)+' . )/&%+-4 
7&)R%#'0 200!200 :?2 4 .5+)-)I 4 :? (%# 7)."$@()+-'0 )2. _%I:%&. P%*4 7) .$"?"(4 4 
*)$42)(-%&4 +)+-%.&8&4 +))-."-+-."(() 150 + 4 1 :?; 6%* 7) ."$-4:%&4 2%#%.%&+8 
+&"#,0R4? )/$%2)?: #) .5+)-5 350 ? )( $%.(8&+8 50 ?, #%&"" – 150 ?, 500, 1000 4 2000 ?. 
A)S!!4;4"(-5 -,$/,&"(-()I #4!!,244 $%++34-5.%&4+' + 4+7)&'2).%(4"? +))-()6"(4I 
7)&,S?74$43"+:)I -")$44 -,$/,&"(-()+-4. 

=$)."#"(5 34+&"((5" S:+7"$4?"(-5 7$4 $%2&43(5@ (%7$%.&"(48@ 4 +:)$)+-8@ 
."-$).)*) 7)-):%. =$4 +"."$)-2%7%#()? ."-$" 7$4?"+' 7) #)&4(" O(*%$5 .5()+4-+8 : 
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)2"$, _%I:%&. =) 7)$8#:, ."&434(5 (%/&0#%"-+8 ,#).&"-.)$4-"&'()" +))-."-+-.4" + 
#%((5?4 42?"$"(4I :)(;"(-$%;4I $-,-4 . S-)? $"*4)(". 

< 4+7)&'2).%(4"? $%++34-%((5@ 7)&"I :)(;"(-$%;4I $-,-4 .57)&("(5 );"(:4 
4(-"(+4.()+-4 )+%1#"(48 Hg (% 7)#+-4&%0R,0 7)."$@()+-' $"*4)(% Z1()*) _%I:%&%. 
<$%.("(4" + #%((5?4 7) +)#"$1%(40 $-,-4 . +("*).)? 7):$)." (% )7)$(5@ +-%(;48@ 
Z1()*) =$4/%I:%&'8 -%:1" 7):%2%&) 4@ ,#).&"-.)$4-"&'()" 7) 7)$8#:, ."&434(5 
+))-."-+-.4". 

B;"("( .:&%# 7$"#7$48-4I =$4%(*%$'8 4 =$4/%I:%&'8 . 2%*$82("(4" Z1()*) 
_%I:%&% $-,-'0 7$4 %-?)+!"$(5@ .5/$)+%@. =)&,3"(), 3-) (%4/)&'6"" .&48(4" (% )2"$) 
):%25.%0- .5/$)+5 7$"#7$48-4I <&0#8(:4 4 _%I:%&'+:%, 4@ .:&%# $%."( 72 %. 
Q(%34-"&'() ?"('6" .&48(4" D$:,-+:)-U"$"?@).+:)*) 7$)?56&"(()*) :)?7&":+% – 28 
%. 9"("" 2(%34?5I .:&%# S-)*) :)?7&":+% )/\8+(8"-+8 ,#%&N(()+-'0 4+-)3(4:). 
.5/$)+). )- )2"$% 4 (%&434"? )$)*$%!43"+:4@ (")#()$)#()+-"I, 7$"78-+-.,0R4@ 
7"$"()+, 7$4?"+"I.  

M57)&("(5 );"(:4 .&48(48 $"&'"!% ?"+-()+-4 (% 7"$"()+ $-,-4 . =$4/%I:%&'". 
E&8 S-)*) /5&4 .57)&("(5 $%+3N-5 + ,3N-)? $"&'"!% ?"+-()+-4 4 /"2 ("*). =)&,3"(), 3-) 
7$4 +"."$)-2%7%#()? ."-$" +) +:)$)+-'0 2 ?/+ =$4?)$+:4I @$"/"- 4 B&@4(+:)" 7&%-) 
2%#"$14.%0- 7$4?"$() -$"-'0 3%+-' )- ."&434(5 ?%++5 Hg, 7)+-,74.6"I (% )2"$). 

=$"#+-%.&8"- 4(-"$"+ );"(4-', :%:%8 #)&8 .%&).)*) .5/$)+% )+"#%"- ./&424 
4+-)3(4:% 4 (% ,#%&"(44 )- ("*). H%:4" );"(:4 /5&4 .57)&("(5 + 7)?)R'0 ?)#"&'(5@ 
$%+3N-).. =)&,3"(), (%7$4?"$, 3-) . $%#4,+" 5 :? )- <&0#8(:4 )+"#%"- 7$4?"$() 10 % 
.%&).)*) .5/$)+% $-,-4, . $%#4,+" 80 :? – 40 %. >-4 );"(:4 +7$%."#&4.5 4 #&8 #$,*4@ 
4+-)3(4:). .5/$)+).: J+)&'8-<4/4$+:)*), O(*%$+:%, D$:,-+:%, P"&"@).% 4 _%I:%&'+:% 4 
,#).&"-.)$4-"&'() +)*&%+,0-+8 + $"2,&'-%-%?4 #$,*4@ 4++&"#).%-"&"I. 

H%:4? )/$%2)?, +$%.("(4" $%++34-%((5@ 7) ?)#"&4 4 42?"$"((5@ @%$%:-"$4+-4: 
$%+7$)+-$%("(48 $-,-4 7):%2%&) 4@ ,#).&"-.)$4-"&'()" :)&43"+-."(()" +))-."-+-.4". 
L%4/)&'6"" .&48(4" (% )2"$) _%I:%& ):%25.%0- .5/$)+5 7$"#7$48-4I <&0#8(:4 4 
_%I:%&'+:%. Q(%34-"&'() ?"('6" .&48(4" D$:,-+:)-U"$"?@).+:)*) 7$)?56&"(()*) 
:)?7&":+% 42-2% ,#%&N(()+-4 4+-)3(4:). .5/$)+). )- )2"$% 4 (%&4348 )$)*$%!43"+:4@ 
(")#()$)#()+-"I. =$4 +"."$)-2%7%#()? ."-$" +) +:)$)+-'0 2 ?/+ =$4?)$+:4I @$"/"- 4 
B&@4(+:)" 7&%-) 2%#"$14.%0- -$"-'0 3%+-' $-,-4 )- 7)7%.6"I (% )2"$). M $%#4,+" 5 :? 
)- )#4()3()*) 4+-)3(4:% )+"#%"- 7$4?"$() 10 % .%&).)*) .5/$)+% $-,-4, 3-) 
7)#-."$1#%"-+8 $"2,&'-%-%?4 #$,*4@ 4++&"#).%-"&"I. 

 
THE IMPACT OF INDUSTRIAL ZONES OF BAIKAL REGION ON THE 

ENVIRONMENT 
Potemkin V.L., Makukhin V.L. 

Limnological Institute SB RAS, Irkutsk, Russia 
664033, Irkutsk, Ulan Bator str., 3, klimat@lin.irk.ru 

 
Keywords: mercury, atmosphere, concentration, deposition, Lake Baikal, simulation. 
The contribution of enterprises located in the Baikal region into contamination of 

Southern Lake Baikal by the mercury compounds by air emissions was estimated. It was found 
that emissions of the enterprises located in the cites of Slyudyanka and Baikalsk have the 
greatest impact on the lake. 



! 204 

=B<HJ=KGLDG =BKKZHOLHBM < OH9B<[GFLV9D B<OEAO9D M 
J<KBMD`] =FGECBFLB-LDQABCBFLBW QBLV TGLHFOKYLBCB 

AOMAOQO LO JF_OLDQDFBMOLLJZ (C. LOKYUDA)  
D [BLBMJZ HGFFDHBFDZ 

<37H-.+ \./., Y7X(5+ O.?., T(5K+*-.+ O.1., N+]7*-. [.[. 
/D)-*->-85D9 >3-G(I(C3)*(9 (5)H(H7H, >. 0+,PC(*, <-))(A 

360030, >. 0+,PC(*, 28. O35(5+, 2, vgikbr@rambler.ru 
 

#,BC3.D3 ),-.+: HAK3,D3 @3H+,,D, )7,PG+HD, R,-8(4D, 5(H8+HD, 5(H8(HD, +@@-5(9, .,+K5-3 
.D2+435(3. 

C)$)# L%&'34: + (%+"&"(4"? ):)&) 250 -5+. 3"&).": 8.&8"-+8 (" -)&':) 
7$)?56&"((5?, () 4 :,$)$-(5? ;"(-$)?. B( $%+7)&)1"( . 7$"#*)$()-(42:)*)$()I 2)(" 
T"(-$%&'()*) A%.:%2% 4 7)#."$1"( .&48(40 )$)*$%!43"+:)*) /%$'"$%, +)2#%.%"?)*) 
<:%&4+-5? @$"/-)? + .5+)-%?4 3-3,5 -5+. ?"-$). (.,.?. M 7)+&"#(4" *)#5 7$).)#4-+8 
?)(4-)$4(* 2%*$82("(48 %-?)+!"$(5@ )+%#:)., .57%#%0R4@ (% ,$/%(424$).%(()I 
-"$$4-)$44 4 . !)().)? 7,(:-" . 30 :? )- *)$)#%, (%@)#8R"?+8 . +"&'+:)I ?"+-()+-4 . 
-)I 1" .5+)-()I 2)(". =$)*$%??% (%/&0#"(4I .:&03%&% 42?"$"(4" $L, :)(;"(-$%;4I 
-81"&5@ ?"-%&&). ()7$"#"&"(5 ?"-)#)? %-)?()-%/+)$/;4)(()I +7":-$)?"-$44), 
:)(;"(-$%;4I (")$*%(43"+:4@ +)"#4("(4I %2)-%, +,&'!%-)., @&)$4#).  ?"-)#)? 4)(()I 
@$)?%-)*$%!44 4 +7":-$)!)-)?"-$44 (NO2

-). M 7$)/%@ )+%#:). . :%1#)? 4(#4.4#,%&'()? 
+&,3%" 4@ .57%#"(48 )7$"#"&"(5 :)(;"(-$%;44 -%:4@ -81"&5@ ?"-%&&)., :%: Cd, Ag, Pb, 
Cr, Ni, Cu, Zn, Mn, +)+-%.&80R4@  @%$%:-"$(5I #&8 $"*4)(% +7":-$ 2%*$82(80R4@ 
."R"+-., .58.&"((5I . 7$"#5#,R4" *)#5 (%/&0#"(4I, 4 :)(;"(-$%;44 4)(). NO2

-, NO3
-, 

SO4
2-, Cl-, NH4

+ – 4(*$"#4"(-)., )-$%1%0R4@ 2%*$82("(4" %-?)+!"$5 *%2))/$%2(5?4 
.5/$)+%?4 7$"4?,R"+-."(() %(-$)7)*"(()*) 7$)4+@)1#"(48. 

<$%.(4-"&'(5I %(%&42 ,$).(8 2%*$82("(()+-4 )+%#:). (% ,$/%(424$).%(()I 4 
!)().)I -"$$4-)$44  7$).)#4&4 7) ?%:+4?%&'(5? :)(;"(-$%;48?, +$"#(4? 4 4@ 
:)S!!4;4"(-%? .%$4%;44, ?"#4%(%? 4 ;"(-$%&'(5? #4%7%2)(%? . $8#%@ :)(;"(-$%;4I 2% 
-"7&5I 4 @)&)#(5I 7"$4)# *)#%, -%:1" );"(4.%&4+' ."&434(5 .&%1()*) .57%#"(48 
7)&&0-%(-).  (% "#4(4;, 7&)R%#4 7)#+-4&%0R"I 7)."$@()+-4  (S, */:?2) + :%1#5? 
#)1#"?, +,??%$(5" 2% ?"+8;,  2% 7"$4)# %:-4.()I ."*"-%;44 4 2% *)#. 

L% ,$/%(424$).%(()I -"$$4-)$44 ?%:+4?%&'(5" :)(;"(-$%;44 Cl-, SO4
2-, NH4

+, 
NO2

-, Ag .56" . @)&)#(5I 7"$4)#, . -"7&5I 7"$4)# . *)$)#" .56" ?%:+4?,?5 Pb, Ni, 
NO2

-. J$)."(' 2%*$82("(48 *)$)#+:)I +$"#5 Zn, Cu, NO3
- +,#8 7) ?%:+4?%&'(5? 

:)(;"(-$%;48? ?)1"- /5-' )#4(%:).5? 4&4 ("+:)&':) .56", % ?%:+4?%&'(5" 
:)(;"(-$%;44 Cr 4 Mn . (":)-)$5" *)#5 . !)().)? $%I)(" 7$".56%&4 ?%:+4?,?5 . 
*)$)#". <$%.("(4" ?"#4%((5@ 2(%3"(4I . $8#%@ :)(;"(-$%;4I 7):%2%&), 3-) %-?)+!"$(5" 
)+%#:4 . *)$)#" . /)&'6"I ?"$" 2%*$82("(5 Ni, Mn, Cu, NO2

-, Cl- (-)&':) . @)&)#(5I 
7"$4)#), ?"#4%((5" 2(%3"(48 :)(;"(-$%;4I Ag ,Pb, Zn, NH4

+, NO3
- (-)&':) . -"7&5I 

7"$4)#) 7$4?"$() )#4(%:).5 4&4 . *)$)#" ("+:)&':) .56", % Cr . -"7&5I 7"$4)# .56" . 
+"&'+:)I ?"+-()+-4. 

<$%.("(4" ,$/%(424$).%(()I 4 !)().)I -"$$4-)$44 7) %/+)&0-(5? ."&434(%? 
.57%#"(48 7)&&0-%(-). 7):%2%&), 3-) . @)&)#(5I 7"$4)# 7)+-,7&"(4" .+"@ 
2%*$82(80R4@ ."R"+-. (% *)$)#+:,0 -"$$4-)$40 2(%34-"&'() /)&'6" ((% 20-70%). =) Cl- 
7$".56"(4" +)+-%.4&) 100-200%. =)-.4#4?)?,, @&)$4#5 . %-?)+!"$(5@ )+%#:%@ 
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@)&)#()*) 7"$4)#% 7$"4?,R"+-."(() %(-$)7)*"(()*) 7$)4+@)1#"(48. M "R" /)&'6"I 
+-"7"(4 ,$/%(424$).%((%8 -"$$4-)$48 .5#"&8&%+' 7) .&%1()?, .57%#"(40 (4-$4-).. M 
?%" +4-,%;48 42?"(4&%+'. M57%#"(4" .+"@ 7)&&0-%(-). . +"&'+:)I ?"+-()+-4 + ?%8 7) 
+"(-8/$' /5&) . (":)-)$5@ +&,3%8@ +$%.(4?) + .57%#"(4"? . *)$)#", % 3%+-) ):%25.%&)+' 
.56". M L%&'34:" )+-%&4+' 7).56"((5?4 -)&':) ."&434(5 S #&8 NO2

-. M58.4&%+' 
*$,77% 4(*$"#4"(-). (NO3

-, Cr, Zn  4 Pb), .&%1()" .57%#"(4" :)-)$5@ + ?%8 7) %.*,+- 
/5&) 7)+-)8(() /)&'6" . +"&'+:)I ?"+-()+-4. <,??%$(%8 *)#).%8 (%*$,2:% .5+):) 
-):+43(5@ Ag, Pb, Ni, Zn (% ,$/%(424$).%(()I -"$$4-)$44 /)&'6", 3"? . !)().)? 
$%I)(": Zn – (% 20%, Ag – 7)3-4 .#.)", Pb 4 Ni – . 3 $%2%. H)&':) +,??%$()" *)#).)" 
7)+-,7&"(4" Cr . *)$)#" /5&) ?"('6", 3"? . !)().)? $%I)(".  

=)+:)&':, 7,(:-5 L%&'34: 4 A%6@%-%, )-&43%&4+' 7) :)&43"+-., .57%.64@ 
%-?)+!"$(5@ )+%#:)., /5&) 7$)."#"() +$%.("(4" .&%1()*) .57%#"(48 (% 
,$/%(424$).%(()I 4 !)().)I -"$$4-)$44 . )-()+4-"&'(5@ "#4(4;%@, -.". $%++34-%() 
)-()6"(4" :)&43"+-.% )+%#:). (h) 4 .57%#"(48 (S) .  L%&'34:" : +))-."-+-.,0R4? 
7):%2%-"&8? !)().)*) 7,(:-%. <)7)+-%.&"(4" h 4 S . )-()+4-"&'(5@ "#4(4;%@ .58.4&) 
+-%/4&'() /)&"" .5+):4I ,$)."(' 2%*$82("(48 %-?)+!"$(5@ )+%#:). . *)$)#" !%:-43"+:4 
7) .+"? S&"?"(-%? #%1" . -"@ +&,3%8@, :)*#% 7) %/+)&0-()I ."&434(" .57%#"(4" . 
L%&'34:" /5&) (41". M -"3"(4" .+"*) 7"$4)#% (%/&0#"(4I 4?"&4 ?"+-) &46' "#4(43(5" 
+&,3%4 ((4-$%-5), :)*#% )-()+4-"&'()" .57%#"(4" 2%*$82(80R4@ ."R"+-. . +"&'+:)I 
?"+-()+-4 7$".5+4&) )-()+4-"&'()" :)&43"+-.) +%?4@ )+%#:).. E&8 Pb /5&) @%$%:-"$() 
42?"("(4" S 7$)7)$;4)(%&'() 42?"("(40 h, 3-) ?)1"- +.4#"-"&'+-.).%-' ) 7)+-,7&"(44 
Pb 2% +3"- #%&'("*) 7"$"()+%. F%2&4348 ?"1#, *)$)#+:)I 4 +"&'+:)I ?"+-()+-'0 7) 
7):%2%-"&0 .&%1()*) .57%#"(48 7$4?"+"I .5$%1"(5 +4&'("", 3"? 7) 7):%2%-"&8? 
:)(;"(-$%;4I 2%*$82(80R4@ ."R"+-. . )+%#:%@. M)2#,6(5I /%++"I( #%1" -%:)*) 
("/)&'6)*) *)$)#% 2%*$82("( *%2))/$%2(5?4 7$4?"+8?4, +.82%((5?4 + -$%(+7)$-)? 4 
)-)7&"(4"?, 4 -"@()*"((5?4 ?"-%&&%?4 (Ni, Cu).  

 
 

DEPOSITION OF POLLUTANTS WITH THE ATMOSPHERIC 
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The city of Nalchik with a population of about 250 thousand people is not only industrial 

center, but the resort too. It is located in the low mountain zone of the Central Caucasus and is 
affected by orographic barrier created by the Skalysty Ridge with heights of 3-3.5 thousands 
meters above sea level. In recent years the monitoring of pollution of atmospheric precipitation 
was carried out in the urban area and in the background point, located in 30 km from the city in 
rural area at the same mountainous zone. The program of observations included measurements of 
pH, concentrations of heavy metals (by atomic absorption spectrometry), the concentrations of 
inorganic nitrogen compounds, sulfates, chlorides by ion chromatography and spectrophotometry 
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(NO2
-). In precipitation samples in each individual rainfall concentrations of heavy metals (Cd, 

Ag, Pb, Cr, Ni, Cu, Zn, Mn), earlier identified as contaminants characteristic for the region, and 
the concentration of NO2

-, NO3
-, SO4

2-, Cl-, NH4
+ ions, that reflect the air pollution with reactive 

gases primarily of anthropogenic origin, were determined. 
Maximum concentrations, mean concentrations and their coefficients of variation, 

medians and central ranges of concentrations in the ranks for the warm and cold seasons were 
compared in order to estimate the difference of contamination levels in the urban area and the 
background. Also wet deposition of pollutants to the underlying surface (S, g / km2) with each 
rainfall was quantified and the total amounts of pollution patterns during the month, during the 
active growing season and all over the year were calculated. 

In the cold periods the maximum concentrations of Cl-, SO4
2-, NH4

+, NO2
- and Ag were 

higher in the city , in the warm periods those of Pb, Ni, NO2
- were higher. The level of urban 

pollution with Zn, Cu, NO3
-, that became evident from the comparison of maximum 

concentrations, might  be the same or slightly higher, but the maximum concentrations of Cr and 
Mn  in the background sometimes exceeded their maximums in the city. Comparison of medians 
in the ranks of concentrations showed that rainfalls in the city were contaminated with Ni, Mn, 
Cu, NO2

-, Cl- (only in the cold period) in a greater degree, the medians of Ag, Pb, Zn, NH4
+, 

NO3
- (only during the warm period) were approximately the same or slightly higher in the city, 

and Cr medians in the warm period were higher in rural areas. 
Comparison of the absolute values of wet deposition showed that in the cold period the 

urbanized area receipted more pollutants than the background (20-70%). The excess of Cl- was 
100-200%. Apparently, the chlorides in the cold season had been mainly of anthropogenic 
origin. Even more urban area stood out on wet deposition of nitrites. The situation changed in 
May. Depositions of the most of pollutants in the rural area from May to September was either 
comparable with their fallout of the city, or had been higher. Only the quantity of NO2

- in 
Nalchik remained exceeded. The group of ingredients (NO3

-, Cr, Zn and Pb) was revealed, wet 
deposition of which from May to August was consistently greater in rural area. The total annual 
load of highly toxic Ag, Pb, Ni, Zn in the urban area was heavier than in the background area: Zn 
- up to 20%, Ag - almost double, Pb and Ni - 3 times. Only the total annual flow of Cr in the city 
was less than in the background area. 

Because the points differed on the quantity of fallen precipitation, a comparison was 
made in relative terms, i.e. the ratio of precipitation layer (h, mm) and wet deposition (S) in 
Nalchik to the relevant parameters of the background point was calculated for every month. A 
comparison of h and S in relative units showed consistently higher levels of pollution of 
atmospheric precipitation for all patterns, even in cases where the absolute value of wet 
deposition was lower in Nalchik. During the entire observation period, there were only a few 
cases (nitrates), when the relative wet deposition of pollutants in rural areas exceeded the relative 
amount of rainfall itself. The change of wet deposition of Pb was proportional to changes in h, 
which may indicate the receipt of Pb due to macro-scale transport. Differences between urban 
and rural areas in terms of wet deposition of impurities are more pronounced than on indicators 
of pollutant concentrations in the precipitations. Atmosphere of even such a small town was 
polluted with technogenic metals (Ni, Cu) and gaseous impurities associated with the transport 
and heating. 
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gas. 
Researches of a chemical compound of an atmospheric precipitation in big cities and 

industrial zones represents rather difficult process as their formation material structure is defined 
not only character processes of carrying over of air mass, but also daily technogenic influence on 
an atmospheric component of environment (OS). To estimate the intensity of pollution of 
precipitation it is obviously possible on the basis of the given monitoring researches which 
modern possibilities allow to detect occurrence and any accumulation pollutants in OS, and also 
to find out dynamics of its pollution. 

In industrial cities action of the anthropogenous factor on OS, and, precipitation in 
particular, is shown through daily economical activitu of the person. Therefore it is quite natural 
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that in megacities, and also in cities with the developed industrial sector, natural precipitations 
can't be by definition.  

In the offered publication as object of our research are hydrocarbonates-ions (HCO3-), 
and research territory – the north of the European part of Russia where observation for ]<B are 
begun on a number of meteorological stations beginning with the end of 50th 20 century. 

Generally accepted that sources enrichment of atmosphere hydrocarbonates, are served 
dust particles lifting in air from a surface removed carbonat breeds, however, it is important to 
consider that in industrial cities concentration HCO3 - in precipitations, in certain degree, is 
defined also by sources of emissions CO2. 

So, for example, the highest significance of concentration of hydrocarbonates-ions in 
precipitations are marked on 9<, are located in Onega and Vologda. The first of them is one of 
the largest timber industry centers of Russia where functions lesopilno-derevoobrabatyvajushchy 
industrial complex, Open Society "Bnegawood" what are, naturally, essential sources of 
pollution of atmosphere. In addition to it, in territory Onega deposits of building materials – 
rubble, brick clay on which base building industry has had development are revealed. Activity of 
these stationary sources promotes increase at emissions of carbonic gas in atmosphere and, in 
turn, sources of emissions CO2 defining concentration HCO3- in precipitations.  

However last years, undertakes measures by control services behind OS condition this 
territory the tendency decrease share of hydrocarbonates in ]<B was outlined, having made, in 
particular, in 2005 – 7,03 mg/l, in 2007 – 1,14 mg/l.  

On 9< in Vologda, is located considerably to the south, the period of the expressed 
accumulation of hydrocarbonates in precipitations is necessary on 60 – first half 70th of XX 
century 

The most a maximum of is macrocomponent here is fixed in 1961 – 111,46 mg/l, certain 
time peaks of increase in a share of an ion in ]<B were observed as well in the late eighties If to 
speak about indirect anthropogenous sources-suppliers of hydrocarbonates in ]<B here, also as 
well as in Onega, accurately expressed specialization in the building industry is marked. In 
addition to it, in the lead positions in area on manufacture fuel and power sources (46,5 % in 
region total amount) at which burning it is allocated CO2. 

On 9< Ukhta, a prevailing role HCO3- in ]<B is observed practically in all years of 
meteorological observations that also gives in to logical enough substantiation. Peak values of 
concentration of hydrocarbonates-ions in deposits have for second half 90th of XX century, 
making 38,84 mg/l (1997), 47,85 mg/l (1996), high values are fixed and in 2000th And besides 
in view of that fact that maintenance L<B3- in precipitations is the indicator of level <B2, it is 
possible to explain the specified features of distribution of concentration and losses of 
hydrocarbonates a role of the industry near Ukhta. The basic stationary sources of pollution of 
air pool CO2 are the enterprises coal-mining, gas, oil and gas, oil refining, heat power and other 
industries which are settling down in Ukhta and near of it. 

However it is lawful to notice that owing to undertaken nature protection measures, 
decrease in industrial loadings at the enterprises of considered territories, last years HCO3- the 
tendency to share decrease was outlined in deposits.  

And, certainly, further conducting monitoring behind a state of environment and its 
separate components even more will deepen our representations as about natural evolutionary 
processes, and will allow to allocate more reliably a role of the anthropogenous factor in its 
variability. 
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Keywords: heat losses to the atmosphere, heat trace of the city, estimation and minimization of losses. 
Estimated loss of heat to the atmosphere in places of occurrence of central heating pipes 

(<HP) and hot water (HW) on the territory of Saint-Petersburg, on example of selected sites in 
the Vasileostrovsky district. To quantify the heat losses into the atmosphere from the surface of 
the soil in situ of CHP and HW pipes is used a mathematical model of the atmospheric surface 
layer, taking into account the stratification of the air layer adjacent directly to the surface. The 
linear approximation of the temperature profile in the soil is used for the soil layer above the 
probable source of heat (heat pipe). Used the coefficient of thermal conductivity corresponding 
to the composition and water content of soils in the city. The thermal isolation of heat pipes and 
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their deepenning are considerated with existing building regulations and norms. The test gradient 
measurements of the temperature, relative humidity, wind speed and temperature of the surface 
layer of soil above the thermal pipes in some areas of Vasilevsky Island. A method for 
minimizing heat loss to the atmosphere with the use of snow removed from the carriageway and 
footpaths adjacent to the places of installation of heat trace. 
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The results of studies of the Luga bay aquatic communities from 2001 to 2011 have 

shown that over a large part of the bay in all communities of aquatic organisms has been 
structural and functional changes resulting from the construction of sea trade port "Ust-Luga." 

In 2011 as in previous years Phytoplankton was mainly represented by the widespread 
freshwater forms of algae which are typical of the bay and for the eastern part of the Gulf of 
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Finland. Significant adverse effects of hydraulic works (aggravation territory, dredging, 
dumping) on the quantitative development of phytoplankton were not observed. 

Eutreptia sp. (Euglenophyta algae) has received wide circulation in the Luga Bay in 
2011. The dominance of this species has indicated of worsening of water quality in the bay, in 
particular, to increase of a organic matter content. 

Zooplankton was characterized by high productivity and the natural seasonal changes. 
The response of the community to the impact of hydraulic engineering works caused a fourfold 
decrease in species richness by reducing the of species number of rotifers and cladocerans. In the 
community the proportion of large forms of copepods has increased. The Copepoda have 
dominated in numbers and biomass. 

In 2011 the species composition of benthic communities in the Luga Bay near area of 
hydro engineering works was extremely poor. The rare benthic animals have represented mainly 
by species with short life cycles. 

The quantitative characteristics of benthic communities in some areas of the bay outside 
the zone of hydroengineering works have recovered to levels that were registrated before the 
start of the port construction. During the period of intensive hydrotechnical works in 2005-2007 
there was a significant decrease in the abundance of mollusks Macoma baltica. After 2007 the 
abundance of M. baltica almost has reached the levels which have been seen before the start of 
hydraulic work. In recent years there has been a trend of forage base increasing of fish-
benthophages, due to the massive development of the invasive polychaetes Marenzelleria sp. 
The polychaetes have represented more than 95% of the biomass of "soft" forage benthos. 
Currently, however, it is not established, as far as polychaetes reserves have been consumed by 
fish of the Gulf of Finland. 

Species composition and dominant species of the fish community of Luga Bay were 
determined by the characteristics of habitats, the distribution of salinity and exposure to 
undertaken engineering works. Fish communities of the shallow coastal zone were formed by the 
fish of freshwater complex: Gymnocephalus cernuus, Perca fluviatilis, Rutilus rutilus? Blicca 
bjoerkna and Abramis brama . The marine and anadromous species have dominated by in the 
deep zone: Clupea harengus membras, Osmerus eperlanus, Coregonus albula, Coregonus 
lavaretus. 

In 2011 effect of hydraulic works was most clearly seen in the second half of summer and 
autumn, when the quantitative development of fish community was almost an order of 
magnitude below the background data in the same period in 1994-1997. 

The hydraulic works have not carried out in the western part of the bay. The quantitative 
data of fish community here were greater than or equal to the background rates in 1994-1997. 

The improvement in forage base and abundance of fish community was observed in the 
bay in 2011. This was due to the fact that the underwater dumping of ground was moved almost 
beyond the bay area. Squares fields of turbidity, the damaged bottom and dumping ground in the 
Luga bay have significantly reduced. 

The forage base of fish and the abundance of fish community have increased in  the areas 
where construction was stopped. Therefore, recovery the fishery in the some parts of the Luga 
bay can occur after reducing of the hydroengineering work intensity. 

The long-term series of observations allow drawing the conclusion that the potential 
fishery productivity of the bay has significantly decreased last decade. A certain parts of the area 
of the seaport construction of Ust-Luga have completely lost its fishery value. 
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The depletion of the fish forage base, particularly in areas where previously most 
intensively carried out fish feeding has result in anthropogenic impact on aquatic communities. 
The consequence of these changes is a strong decline in fish population density during periods of 
most active fish feeding (in summer and early autumn). 
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The Leningrad region in the 20th century has been traditionally one of the main fishing 

areas on catch of Astacus astacus. However, crayfish catches continuously declined: from 30 ton 
in the 30th years and 20 ton – in 60th up to 2 ton - in the 80th. At the end of the 80th years 
crayfish production was stopped because of unprofitability. A sharp decline in stocks and 
reduction of the A. astacus area occurred in connection with the intensification of the economic 
activity, and to the spread of "crayfish plague" also. 

A. astacus was introduced in the «Red Book» of the Leningrad region (the Red Book of 
2002. volume 3 of the Animals, 480 p.), as measures of preservation of its population and for 
increasing the stocks in suitable for its dwelling water-bodies.  

Since 2009 scientific researches were carried out with the purpose of assessing of 
crayfish populations state and a possibility of their reserves recovery on individual water bodies 
of the region, earlier belonged to crayfishery. About 20 lakes and rivers were examined, mainly 
on the Karelian isthmus. It was shown that the area of distribution and stocks of  A. astacus have 
continued to decline under the influence of anthropogenic pressure, diseases and its supplanting 
by more ecologically plastic species  Pontastacus leptodactylus. 

It is obvious that in conditions of increasing technical progress, accompanied by the 
deterioration of the ecological situation and the involvement of new water bodies in the sphere of 
economic activity, it is impossible to expect  crayfish stocks recovery only due to natural 
reproduction. 

We propose two ways for solution this problem: 
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1. The preservation of aquatic ecosystems and natural habitats of the crayfish A. astacus - 
the establishment of protected areas. The following tasks are solved: preservation of A. astacus – 
stenobiont  species, an indicator of ecosystems state; the gene pool preservation of  valuable 
representative of hydrobiocenosis of water bodies; maintaining the required fund for the 
reproduction of commercial stocks and aquaculture of crayfish, especially as a result  ecological 
and social disasters; use water bodies as standard in carrying out ecological monitoring; 
conservation of polygon for testing and introduction of scientific methods of crayfishery and 
crayfish farming. Created protected objects can function in the mode of reserves or natural 
monuments, which allow traditional extensive nature management, which don’t damage the 
environment and don’t deplete biological resources. 

2. The creation of crayfish farms of various kinds, including those, where cultivation of 
young crayfish is spent (intended for introduction into water bodies in the compensatory volumes 
to catch quantities), as well as the growing of cash crayfish. 

Experience has shown that the introduction of crayfish in the Red Book without 
additional measures on reproduction has not yielded positive results. A complete ban on crayfish 
catching first of all requires the water bodies protection, that presents well-known difficulties. A 
complete ban on the crayfish hunting and sale hinders the creation of crayfish farming industry, 
complicates the necessary control over crayfish populations state in water bodies. 

In connection with the aforesaid Astacus astacus was removed from the Red data book 
species of the Leningrad region in 2012. 

This circumstance requires increased attention to the protection of existing populations of 
the A. astacus and a reproduction of their stocks with the use of the proposed measures. 
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7)."$@()+-(5@ .)#: 4(#":+ -):+43()+-4 (H, ,.".) #&8 7$)+-"I64@ – 4(!,2)$4I $)#% 
Paramecium sp., +?"$-()+-' $%:))/$%2(5@ Daphnia magna Straus . )+-$)? )75-" (O, %, 
.$"?8 -"+--$"%:;44 48 4 96 3%+).), 42?"("(4" %/+)&0-()I 34+&"(()+-4 (-5+. :&.\?&) 4 
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42?"("(4" )7-43"+:)I 7&)-()+-4 (O )7-, )7-. "#.) :,&'-,$5 2"&"(5@ 7$)-):)::).5@ 
.)#)$)+&"I Chlorella vulgaris Beij. 

J+-%().&"(), 3-) 7)."$@()+-(5" .)#5 42,3"((5@ .)#(5@ )/\":-)., . )+().()?, 
?)*,- /5-' )-("+"(5 : II–III *$,77%? -):+43()+-4 #&8 7$)+-"I64@, 4, +))-."-+-."((), : 
,?"$"(()I 4 .5+):)I +-"7"(8? -):+43()+-4. D(#":+ -):+43()+-4 H )-&43%&+8 (42:)I 
.%$4%/"&'()+-'0: )-()+4-"&'() (".5+):4" 2(%3"(48 (%/&0#%&4+' (% +-%(;48@ ."$@("*) 
-"3"(48 $. B@-% 4 )+().(5@ 7$4-):)., ?%:+4?%&'(5" 2(%3"(48 )-?"3"(5 (% +-%(;48@ 
(41("*) -"3"(48 $. B@-%, ,+-'".5@ +-%(;48@ 7$4-):). 4 (% +-%(;48@ .)#)@$%(4&4R%.  

<?"$-()+-' $%:))/$%2(5@ Daphnia magna Straus . 7$)/%@ 7)."$@()+-(5@ .)# 
4++&"#).%((5@ ?%&5@ $": 4 B@-4(+:)*) .)#)@$%(4&4R% )-&43%&%+' 64$):4? #4%7%2)()? 
2(%3"(4I: (%/&0#%&)+' :%: )-+,-+-.4" )+-$)*) -):+43"+:)*) #"I+-.48 (+?"$-()+-' (" 
/)&"" 26,7 % 7$4 +?"$-()+-4 . :)(-$)&" 6,7 %), -%: 4 .5+):4I ,$)."(' -):+43()+-4 
(+?"$-()+-' +)+-%.&8&% /)&"" 80 %). L%4/)&'64? ,$).("? -):+43()+-4 
@%$%:-"$42).%&4+' 7)."$@()+-(5" .)#5 +-%(;4I ."$@("*) -"3"(48 $. B@-%, 3-), . ;"&)?, 
+).7%#%"- + $"2,&'-%-%?4 )7$"#"&"(48 -):+43()+-4 #&8 4(!,2)$4I. 

H):+43()+-' #&8 2"&"(5@ 7$)-):)::).5@ .)#)$)+&"I )7$"#"&8&%+' 7) #.,? 
7):%2%-"&8?: 42?"("(40 %/+)&0-()I 34+&"(()+-4 :&"-): @&)$"&&5 4 +(41"(40 
)7-43"+:)I 7&)-()+-4 :,&'-,$5. =$4$)+- %/+)&0-()I 34+&"(()+-4 :&"-): . 7$)/%@ 
7"$.5@ +"?4 +-%(;4I $. B@-% /5& (%4?"('64?, 3-) 7)2.)&8"- +,#4-' ) (%&4344 
-):+43"+:)*) #"I+-.48 7)."$@()+-(5@ .)#. L% .+"@ )+-%&'(5@ +-%(;48@ )+-$)*) 
-):+43"+:)*) #"I+-.48 7) 42?"("(40 34+&"(()+-4 :&"-): (" )/(%$,1"(). D2?"("(4" 
)7-43"+:)I 7&)-()+-4 :,&'-,$5 . ;"&)? 4?"&) 7)@)1,0 -"(#"(;40: )+-$%8 -):+43()+-' 
7$)8.&8&%+' (% 7"$.5@ #"+8-4 +-%(;48@, ) 3"? +.4#"-"&'+-.,"- +(41"(4" ."&434(5 
)7-43"+:)I 7&)-()+-4 :,&'-,$5 .)#)$)+&"I (% 50% 7) +$%.("(40 + :)(-$)&"?. <-%(;44 
11, 12 4 13 @%$%:-"$42).%&4+' )-+,-+-.4"? -):+43"+:)*) #"I+-.48. 

E&8 .+"@ +-%(;4I 7$4-):). )-?"3"() )+-$)" -):+43"+:)" #"I+-.4" 7)."$@()+-(5@ 
.)# #&8 2"&"(5@ 7$)-):)::).5@ .)#)$)+&"I. 94(4?%&'(5" 2(%3"(48 7&)-()+-4 :,&'-,$5 
)-?"3"(5 (% 2 +-%(;44 $. B::"$.4&'. =$4 S-)? 2(%34-"&'()*) +(41"(48 %/+)&0-()I 
34+&"(()+-4 :&"-): .)#)$)+&"I . 7$)/%@ .)# +) +-%(;4I 7$4-):). (" (%/&0#%&)+'.  

E&8 +-%(;4I B@-4(+:)*) .)#)@$%(4&4R% (" (%/&0#%&)+' )+-$)*) -):+43"+:)*) 
#"I+-.48 7)."$@()+-(5@ .)#, )7$"#"&8"?)*) 7) 42?"("(40 34+&"(()+-4 4 +(41"(40 
)7-43"+:)I 7&)-()+-4 :,&'-,$5 @&)$"&&5. 

H%:4? )/$%2)?, . 2010 *. $"2,&'-%-5 )7$"#"&"(48 -):+4:)&)*43"+:4@ 7):%2%-"&"I 
7)."$@()+-(5@ .)# ?%&5@ $": /%++"I(% $. B@-% + 4+7)&'2).%(4"? -"+--)/\":-). 
$%2&43()*) +4+-"?%-43"+:)*) ,$).(8 /5&4 @)$)6) +)*&%+).%(5 4 #"?)(+-$4$).%&4 
)/R,0 -"(#"(;40. O:.%-)$48 $. B@-% (% )-$"2:" )- ,+-'8 #) B@-4(+:)*) .)#)@$%(4&4R% 
7) ,$).(0 -):+43"+:)*) #"I+-.48 7)."$@()+-(5@ .)# #&8 7$)+-"I64@ )-3"-&4.) #"&4-+8 
(% #.% ,3%+-:%: /)&"" .5+):4" 2(%3"(48 4(#":+% H, 4 +))-."-+-."((), .5+):,0 +-"7"(' 
-):+43()+-4, 4?"0- .)#5 . (41("? -"3"(44 (1–6 +-%(;44), % /)&"" (42:4" – +-%(;44, 
$%+7)&)1"((5" .56" 7) -"3"(40 (7–13). L%4/)&'6"I -):+43()+-'0 )/&%#%&4 .)#5 (% 
7"$.5@ -$"@ +-%(;48@. J$)."(' -):+43"+:)*) #"I+-.48 #&8 7$)+-"I64@ 4 $%:))/$%2(5@ 
)7$"#"&8&+8 7)(41"((5? +)#"$1%(4"? $%+-.)$"(()*) :4+&)$)#%, .5+):4?4 
:)(;"(-$%;48?4 )/R4@ !)$? 1"&"2%, ?%*(48. B-()+4-"&'() .5+):)" +)#"$1%(4" 
(4-$4-). 4 !)+!%-). )7$"#"&8&) -):+43"+:)" #"I+-.4" 7)."$@()+-(5@ .)# #&8 2"&"(5@ 
.)#)$)+&"I. 
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<$%.("(4" $"2,&'-%-). @4?43"+:)*) 4 -):+4:)&)*43"+:)*) %(%&42). 
7)."$@()+-(5@ .)# 2% 2008–2010 **. 7):%2%&) ,."&43"(4" %(-$)7)*"(()I (%*$,2:4 (% 
%:.%-)$40 42,3"((5@ .)#)-):). /%++"I(% $. B@-%. =$4 S-)?, :%: 4 . 2009 *., . 2010 *. 
(%/&0#%&%+' -"(#"(;48 +(41"(48 -):+43()+-4 7)."$@()+-(5@ .)# )- +-%(;4I (41("*) 
-"3"(48 : +-%(;48? ."$@("*) -"3"(48 4 7"$.5? +-%(;48? .)#)@$%(4&4R%. M?"+-" + -"?, 
7)."$@()+-(5" .)#5 $. B@-% . 2010 *. @%$%:-"$42).%&4+' /)&"" .5+):4?4 2(%3"(48?4 
-):+4:)&)*43"+:4@ 7):%2%-"&"I 7) +$%.("(40 + 2008–2009 **.  

 
TOXICOLOGICAL CHARACTERISTICS OF OHTA RIVER 

Trofimova A.S., Kulichenko A.Y. 
Russian State Hydrometeorological University, St. Petersburg, Russia 

195196, St. Petersburg, Malookhtinsky prospect, 98, alexandra.trofimova@eco.rshu.ru 
 
Keywords: small rivers, surface water, bioassay, protozoa, crustacean, algae, river Ohta. 
The aim of the investigation is to determine several basic toxicological characteristics of 

surface water of Ohta river’s basin streams in 2010. The toxicity of surface waters was detected 
using three species of test organisms from different taxonomic groups: protozoa Paramecium 
sp., crustacea Daphnia magna Straus and algae Chlorella vulgaris Beij. 

The results obtained for all test organisms are well matched and showed a general trend. 
Ohta river water area from the mouth to Ohta reservoir is divided into two parts by level of 
toxicity of surface water. The toxicity index of protozoa for upstream stations (1–6 stations) of 
Ohta river has the higher value. Respectively the stations located upstream (7–13) have lower 
value of the index and therefore a lower degree of toxicity. There is a tendency to reduce the 
toxicity of surface waters from stations in the lower reaches to stations of the upper reaches in 
2009 and 2010. However, the level of toxic action of the surface waters of the river Ohta in 2010 
had a higher, compared with 2008–2009. Comparison of the results of chemical and 
toxicological analyzes of surface waters in 2008-2010 showed an increase in the anthropogenic 
load on the waters of the studied streams Ohta river.  

 
 

OLHFB=BCGLLBG MBQEGW<HMDG LO <BEGFaOLDG _DBCGLLV] 
>KG9GLHBM M FGAG HB_BK M =FGEGKO] AJFCOL<ABW B_KO<HD 

687)-.+ ".!., '+K35-.+ ".Q. 
<-))(9)*(9 >-)74+8)H.355D9 >(48-@3H3-8-,->(C3)*(9 75(.38)(H3H, 

>. !+5*H-?3H38E78>, <-))(A 
195196, >. !+5*H-?3H38E78>, N+,--RH(5)*(9 28., 98, e.s.urusova@gmail.com 

 
#,BC3.D3 ),-.+: E(->355D3 J,3@35HD, *+C3)H.- 2-.38R5-)H5DR .-4, +5H8-2->355-3 .-I439)H.(3, 

@3K)3I-55+A (I@35C(.-)HP, #78>+5)*+A -E,+)HP, 83*+ \-E-,. 
M 7)+&"#(4" #"+8-4&"-48 )#()I 42 (%4/)&"" %:-,%&'(5@ 7$)/&"? +)+-)8(48 

.)#(5@ $"+,$+). +-%().4-+8 /4)*"(()" 2%*$82("(4" .)#(5@ )/\":-). 4 4@ 
S.-$)!4$).%(4". =$);"++ S.-$)!4$).%(48 +"*)#(8 7$4)/$"-%"- /)&"" 64$):4I ?%+6-%/ 
.+&"#+-.4" %(-$)7)*"(()*) ,."&43"(48 +)#"$1%(48 /4)*"((5@ ."R"+-. . .)#(5@ 
)/\":-%@.  
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M :%3"+-." )/\":-% 4++&"#).%(48 .5/$%(% $":% H)/)&. M5/)$ )/\":-% 
4++&"#).%(48 )/,+&).&"(, )+)/5? 4(-"$"+)? : );"(:" :%3"+-.% .)#5 $":4 H)/)&. B+)/5I 
4(-"$"+ : $"*4)(, 4++&"#).%(48 +.82%( + (42:)I )/"+7"3"(()+-'0 .)#(5?4 $"+,$+%?4 
A,$*%(+:)I )/&%+-4, #&8 :)-)$)I $. H)/)& 8.&8"-+8 )+().(5? .)#)-):)?, % -%:1" 
(%&434"? . $%I)(" *)$)#% A,$*%( $,+&).)*) .)#)@$%(4&4R%. 

H%:4? )/$%2)?, . $%/)-"  $%++?%-$4.%"-+8 7$)+-$%(+-."((%8 4 .$"?"((%8 #4(%?4:% 
+)#"$1%(48 /4)*"(). . .)#%@ $":4 H)/)& . 7$"#"&%@ A,$*%(+:)I )/&%+-4, %(%&424$,0-+8 
7$434(5 (42:)*) :%3"+-.% .)#5 . .)#()? )/\":-" + ,3"-)? !424:)-*")*$%!43"+:4@ 
)+)/"(()+-"I $"*4)(%. T"&' $%/)-5: );"(4-' #4(%?4:, +)#"$1%(48 /4)*"((5@ S&"?"(-). 
. .)#%@ $":4 H)/)& . 7$"#"&%@ A,$*%(+:)I )/&%+-4. 

F":% H)/)&  8.&8"-+8  .)#)"?)? 1 :%-"*)$44 .)#)7)&'2).%(48 7$4 )/"+7"3"(44 
(%+"&"(48 74-'".)I .)#)I, % -%:1" .)#)"?)?  $5/)@)28I+-."(()*) 2(%3"(48 .5+6"I 
:%-"*)$44. <$"#4 )/&%+-"I J$%&% A,$*%(+:%8 )/&%+-' 2%(4?%"- 7)+&"#("" ?"+-) 7) 
.)#))/"+7"3"(()+-4. A,$*%(+:)" .)#)@$%(4&4R" 8.&8"-+8  "#4(+-."((5? 4+-)3(4:)? 
.)#)+(%/1"(48 *. A,$*%( . +.824 + )-+,-+-.4"? $%2."#%((5@ 4 ,-."$1#"((5@ 2%7%+).  
7$"+(5@ 7)#2"?(5@ .)#, +))-."-+-.,0R4@ -$"/,"?5? 7%$%?"-$%? :%3"+-.%. 

L%/&0#"(48 2% *4#$)@4?43"+:4? 4 *4#$)&)*43"+:4? $"14?)? .)#5 . $. H)/)&  
)+,R"+-.&8"-  CJ «A,$*%(+:4I ;"(-$ 7) *4#$)?"-")$)&)*44 4 ?)(4-)$4(*, ):$,1%0R"I 
+$"#5», (% &):%&'()? ,$).(" (%/&0#"(48 ."#,-+8 7$"#7$48-48?4 – .)#)7)&'2).%-"&8?4. 

A%3"+-.) .)#5 $":4 H)/)& . 2009 *)#, );"(4.%&)+' 7) JADQM $%.()?, 5.53, 3-) 
+))-."-+-.,"- 4 :&%++, :%3"+-.% .)#5, $%2$8#, _ 4 @%$%:-"$42).%&) .)#, :%: «*$82(%8». M 
2010 *)#, 2% +3"- )+,R"+-.&"(48 .)#))@$%((5@ ?"$)7$48-4I 7$)42)6&) +(41"(4" ?%++5 
+/$%+5.%"?5@ 2%*$82(80R4@ ."R"+-. 4 (% 7$)?56&"((5@ 4 #$,*4@ 7$"#7$48-48@. 
>!!":-4.()" 7$)."#"(4" 7)#)/(5@ #"I+-.4I 7$4."#"- : ("2%?"#&4-"&'()?, ,&,36"(40 
S:)&)*43"+:)I )/+-%().:4 (% 4++&"#,"?)? .)#()? )/\":-" 4 /,#"- +7)+)/+-.).%-' 
+):$%R"(40 S:)&)*43"+:)*) $4+:%. 

E&8 );"(:4 7$)+-$%(+-."(()I 4 .$"?"(()I #4(%?4:4 +)#"$1%(48 /4)*"((5@ 
S&"?"(-). 4 )$*%(43"+:4@ ."R"+-. . .)#%@ $":4 H)/)&, % -%:1" .58.&"(48 .)2#"I+-.48 (% 
4@ +)#"$1%(4" :$,7()*) *)$)#% A,$*%( /5& 7$)."#"( %(%&42 +"2)(()I 42?"(34.)+-4 
7):%2%-"&"I _=A5 4 ]=A 4 :)(;"(-$%;4I $%+-.)$"(()*) :4+&)$)#%, %??)(4I()*), 
(4-$4-()*) 4 (4-$%-()*) %2)-%, )/R"*) !)+!)$% 4 1"&"2%. M $"2,&'-%-" 4++&"#).%(48 
+)#"$1%(48 /4)*"(). . $":" H)/)& 2% 7"$4)# + 2000 7) 2010 *)#5 /5&4 7)&,3"(5 
+&"#,0R4" .5.)#5: 

<)#"$1%(4" :4+&)$)#% . .)#%@ $":4 4?""- 3"-:,0 +"2)((,0 #4(%?4:, – &"-)? 
(%/&0#%"-+8 +(41"(4" +)#"$1%(48, % )+"('0 :)(;"(-$%;44 $"2:) ,."&434.%0-+8. 
B/$%-(,0 #4(%?4:, 4?""- 7):%2%-"&' _=A5: 9%:+4?%&'(5" 2(%3"(48 _=A5 )-?"3"(5 . 
&"-(4I 7"$4)#, % +(41"(4" 2(%3"(4I 7$4@)#4-+8 (% )+"(' 4 24?,. H%:4? )/$%2)?, ?5 
.4#4? 2%:)()?"$(,0 )/$%-(,0 .2%4?)+.82' S-4@ 7):%2%-"&"I. J 7):%2%-"&8 ]=A, 
:)(;"(-$%;4I !)+!)$% 4 1"&"2% ("- 8$:) .5$%1"(()I +"2)(()I 42?"(34.)+-4. >-) ?)1"- 
/5-' +.82%() + %(-$)7)*"((5? .)2#"I+-.4"? (% +)#"$1%(4" S-4@ S&"?"(-)..  

M 7)+&"#(4" *)#5 (+ 2007) (%?"-4&%+' -"(#"(;48 +(41"(48 2(%3"(4I _=A5 4 
:)(;"(-$%;4I 1"&"2%. E&8 )+-%&'(5@ 7):%2%-"&"I +,R"+-."(()I -"(#"(;44 42?"("(48 
2(%3"(4I (% 7$)-81"(44 4++&"#,"?)*) 7"$4)#% (" (%/&0#%"-+8. =$4 S-)? . 2000 4 2002 
*)#5 (%/&0#%&4+' ?%:+4?%&'(5" :)(;"(-$%;44 $%2&43(5@ !)$? %2)-%. 
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M /)&'64(+-." +&,3%". (% .+"@ 7,(:-%@ (%/&0#"(48 #&8 .+"@ ."R"+-., :$)?" 
:)(;"(-$%;4I $%+-.)$"(()*) :4+&)$)#%, (4-$4-()*) 4 (4-$%-()*) %2)-%,  @%$%:-"$() 
7$".56"(4" 2(%3"(4I 7$"#"&'() #)7,+-4?5@ :)(;"(-$%;4I. M5+):)" +)#"$1%(4" 1"&"2% 
. .)#%@ $":4 8.&8"-+8 -4743(5? #&8 $"*4)(% Z1()*) J$%&%. 

Q(%3"(48 7):%2%-"&8 ]=A, :)(;"(-$%;44 %??)(4I()*) 4 (4-$4-()*) %2)-% 4 
)/R"*) !)+!)$% ,."&434.%0-+8 (41" 7) -"3"(40 *)$)#% A,$*%(, 3-) *).)$4- ) 2%?"-()? 
.&48(44 *)$)#% (% :%3"+-.) .)#5 .)#)-):%. 
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the Tobol river. 
One of the most actual issue of the condition of water resources during last decades is 

biogenic pollution of water objects and eutrophicity of them. Nowadays the process of 
eutrophication assumes greater importance as a result of anthropogenic increase  of the content 
of the biogenic matter in a water object. 

The object of research is the Tobol river. The choice of research object is due to the 
special interest of the rating of quality index in the Tobol river.  The particular interest to the 
investigation region is connected with the low provision of water resources in Kurgan region, 
where the Tobol river is one of the main river, also there is reservoir in Kurgan city.  

So, in our work we consider the spatial and temporal dynamics of the  biogenic matter in 
the Tobol river in Kurgan region, analyse the causes of low water quality in a water object, 
taking into account physico-geographical features of the region. The purpose of the work is to 
take an assess of the dynamics of the biogenic matter in the Tobol river within the Kurgan 
region. 

The Tobol river is the basin of the 1st category of water consumption, as a resourse of 
drinking water for population. Also it is the basin of fishery significance of the the highest 
category. Kurgan takes the last place in water supply among the Ural regions. As far as there is 
no exploared fresh ground water reserves, that satisfy the requirements of quality, Kurgan 
reservoir is the only water supply source in the Kurgan region. 

Hydrochemical and hydrological observations of the Tobol river’s waters are carring out 
by the State Management «Kurgan Centre of hydrometeorology and environmental monitoring». 
Water consumering businesses are making such observations on local levels. 

Index of water pollution in the Tobol river was 5.53 in 2009. So, the water is of the 4-th 
class, the category B and takes the rang of “dirty”. At the expense of water-protecting 
arrangements in 2010 the mass of water escaped polluting substance became lower. If there will 
be more arrangements like this one, the ecological situation on the researching water object  will 
be better. It will be a reason of decrease of the ecological risk.  

The analysis of seasonal variability of biochemical oxygen demand and chemical oxygen 
demand, dissolved oxygen, ammonium nitrogen, nitrite nitrogen, nitrate nitrogen, total 
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phosphorus and iron were made to identify the impact of their influence on the metropolis. As a 
result of research we have got the next conclusion:  

Oxygen content in waters of the river has the accurate dynamics. In summer season there 
is the reduction concentration. Concentrations race up in autumn. Biochemical oxygen demand 
has inverse dynamics: maximum has been fixed in the summer period. Concentrations became 
lower in autumn and winter period. So, that’s why we see the feedback of this parameter. 
Chemical oxygen demand, concentration of phosphorus and iron have no brightly-marked 
seasonal variability analysis. Probably, the reason of unavailability seasonal variability is the 
anthropogenic impact. 

Tendency of decreasing quantities, such as biochemical oxygen demand and iron 
concentrations, has taken place in recent years (since 2007). For other substances the tendency in 
this period is not observed. Herewith, maximum concentrations of different forms of nitrogen 
were in 2000 and 2002. 

The excess of quantities above the maximum allowable concentrations, except dissolved 
oxygen, nitrite nitrogen, nitrate nitrogen, takes place in most cases on all of the points of survey. 
The high concentrations of iron in the Tobol river are typical for Southern Urals.  

The influence of the city is obvious as a result of the increase of concentrations of 
ammonium nitrogen, nitrite nitrogen, total phosphorus and Chemical oxygen demand. 

 
 

MKD`LDG QOCF`QLGLDW MBQEJ]O LO EFGMG<LVG FO<HGLD` 
[(@(5+ ".Y. 
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#,BC3.D3 ),-.+: 2-,,BH+5HD, I+>8AI535(A 7)HP(F, HAKL,D3 @3H+,,D, >+I--E@35, E(->355D3 
*+H(-5D, R,-8-G(,,, 43H-*)(*+F(A. 

_4)+!"$% Q"?&4 . (%+-)8R"" .$"?8 7)#."$*%"-+8 (%$%+-%0R"?, ("*%-4.()?, 
.)2#"I+-.40 .5+):)4(#,+-$4%&'()*) )/R"+-.%. M)2$%+-%0- ?%+6-%/5 @4?43"+:)*)  
2%*$82("(48 ):$,1%0R"I +$"#5 ("+.)I+-."((5?4 "I ."R"+-.%?4 @4?43"+:)I 7$4$)#5: 
*%2))/$%2(5?4, %S$)2)&'(5?4, -"@()*"(()I 75&'0, +)#"$1%R"I -81"&5" ?"-%&&5. >-4 
7)&&0-%(-5 +(41%0- 7$)2$%3()+-' %-?)+!"$5, +):$%R%0- 7)+-,7&"(4" !424)&)*43"+:4 
%:-4.()I +)&("3()I $%#4%;44 : %++4?4&8;4)(()I 7)."$@()+-4. K"+(5" (%+%1#"(48 
/)&'64@ *)$)#)., 4?"8 )*$)?(5" +%(4-%$()-*4*4"(43"+:4" +.)I+-.%, )34R%0- 
%-?)+!"$(5I .)2#,@, %::,?,&4$,8 (% &4+-'8@ 4 @.)" 2(%34-"&'(5" )/\"?5 %-?)+!"$(5@ 
2%*$82("(4I, 3-) 7$4.)#4- : (%$,6"(40 ?"-%/)&42?% 4 4@ 7$"1#".$"?"(()?, $%+7%#,. 
L"*%-4.()?, 7$")/$%2).%(40 7)#."$*%"-+8 4 7)3."((5I 7):$). *)$)#+:4@ -"$$4-)$4I.  

T"&'0 4++&"#).%(4I /5&) .58.&"(4" S?"$#1"(-(5@ +.82"I  . +4+-"?" 7)3.% - 
$%+-"(48 .  100-&"-(4@ (%+%1#"(48@ «K"+()I )75-()I #%34» FCOJ - 9<]O 4?. A.O. 
H4?4$82".%, $%+7)&)1"(()I (% +"."$)-2%7%#" 9)+:.5 (7&)R%#' 248 *%), %(%&)*%  #%(()*) 
)/\":-% ("- . <"."$()? 7)&,6%$44. D++&"#).%&4+' S:)&)*)-!424)&)*43"+:4" )+().5 
,+-)I34.)+-4 #$"."+(5@ $%+-"(4I ?"+-()I 4 4(-$)#,;4$).%(()I #"(#$)!&)$5 . 
,+&).48@ 7).56"(()*) %(-$)7)*"(()*) .)2#"I+-.48: @$)(43"+:)*) 2%*$82("(48 
.)2#,6()I 4 7)3."(()I +$"#5 -81"&5?4 ?"-%&&%?4. A)(-$)&"? +&,14&4 )#().)2$%+-(5" 
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(%+%1#"(48, 7$)42$%+-%0R4" .  60--4 :? : +"."$)-2%7%#, )- 9)+:.5 (D+-$4(+:4I $%I)( 
9)+:).+:)I )/&%+-4). =)&,3"((5" $"2,&'-%-5 7) 42,3"(40 74*?"(-))/$%2,0R"I 
!,(:;44 &4+-."((4;5 $%2(5@ .)2$%+-). 4 .4#)., % -%:1" +)+(5 )/5:()."(()I 4 /"$"25 
7).4+&)I ,.825.%&4 + (%:)7&"(4"? :%-4)(). :%&48, :%&';48, ?%*(48 4  -81"&5@ ?"-%&&).: 
+.4(;%, :%#?48, @$)?%, ?%$*%(;% 4 #$. . &4+-'8@ 4 @.)". M58.&"() (%$,6"(4" . 
+))-()6"(44  @&)$)!4&&). «%» 4 «.» , #"$".'"., 7$)42$%+-%0R4@ . 9)+:.". D2."+-(), 
3-) ,+-)I34.5I .)#(5I /%&%(+ #$"."+(5@ $%+-"(4I )/"+7"34.%"-+8 2% +3"- $%/)-5 
,+-'4;. F"2,&'-%-5 S&":-$)(()*) +:%(4$).%(48 7)."$@()+-4 &4+-'". 4 @.)4 7):%2%&4, 3-) 
,+-'43(5" )-."$+-48 , &4+-."((5@ #"$".'"., 7$)42$%+-%0R4@ . *)$)#+:4@ ,+&).48@, (% 
85-100 % 2%*$82("(5 -"@()*"(()I 75&'0. J @.)I(5@ #"$".'". ,+-'43(5I .)+: -%:1" 
2%*$82("(, $%2$,6"(% :$4+-%&&43"+:%8 +-$,:-,$% .)+:%, 4 )( (%@)#4-+8 . %?)$!()? 
+)+-)8(44. <)7$81"((5" 4++&"#).%(48 +)#"$1%(48 -81"&5@ ?"-%&&). . &4+-'8@ /"$"25 4 
@.)4 +)+(5 )/5:()."(()I 4 9,$$"8 7):%2%&4, 3-) 4@ #"-):+4:%;48 7$)4+@)#4- + 
7)?)R'0 %?4#). (%+7%$%*4(% 4  *&0-%?4(%) 4 +.)/)#(5@ %?4():4+&)-. J+-%().&"(% 
!424)&)*43"+:%8 $)&' :%&';48 :%: +-%/4&42%-)$% ?"?/$%(; 4+7)&'2).%(4" -"+-).)*) 
?"-)#% S&":-$)&42% 7):%2%&) ("*%-4.(5" 42?"("(48 . +))-()6"(48@ Ca : Mg, K : Ca + Mg 
?"1#, +.)/)#(5?4 ?"-%&&%?4 4 +.82%((5?4 . :)?7&":+5 + )$*%(43"+:4?4 +)"#4("(48?4 
. &4+-'8@ 4 @.)". =$4?"("(4" . 42,3"(44  S:++,#%;44 4)(4-).5@ ?"?/$%( 7)2.)&4&) 
.58.4-' (%$,6"(48 . +))-()6"(48@ /4)*"((5@ :%-4)(). 4 -81"&5@ ?"-%&&). . 
:+4&"?()? +):". H%:4? )/$%2)?, ,+-%().&"(), 3-) , #$"."+(5@ $%+-"(4I, 7$)42$%+-%0R4@ 
. *)$)#+:4@ ,+&).48@, (%$,6%"-+8 *%2))/?"(, +(41%"-+8 7)+-,7&"(4" :4+&)$)#% . 
%-?)+!"$(5I .)2#,@, 3-) 7$4.)#4- : S:)&)*43"+:)?, #4+:)?!)$-,. 

 
EFFECT OF AIR POLLUTION ON WOODY PLANTS 

Khimina E.G. 
FSEO APE ATI, Zheleznodorozhny, Russia 

143982, Moscow region, Zheleznodorozhny, Hidrogorodok str., 3+, ipkmeteo@mecom.ru, ipkrosgm@mecom.ru 
 

Keywords: pollyutant, pollution of ustyitsa, heavy metals, gas exchange, biogene cations, chlorophyll, 
detoxication. 

The biosphere of the Earth is currently undergoing the growing negative effects of highly 
industrialized society. Increase the scale of the chemical pollution of the environment it improper 
substances of chemical nature: the gaseous, aerosol, anthropogenic dust containing heavy metals. 
These pollutants reduce the transmittance of the atmosphere, reducing the flow of 
physiologically active solar radiation to the surface of assimilation. Forest plantations of large 
cities, with huge sanitary properties, clean air, accumulating on the leaves and needles of large 
amounts of air pollution that leads to disruption of metabolism and premature decay. Subjected 
to negative conversion and soil from urban areas. 

The aim was to identify emergent relations in the system soil - plant in  100 -year old 
plantations, "Experimental Forest Cottage" RGAU - MSHA them. KA Timiryazeva, located on 
the north-west of Moscow (area 248 ha), an analogue of the object is not in the Northern 
Hemisphere. We studied the ecological and physiological basis of resistance of woody plants of 
local and introduced dendroflora in high human impact: the chronic pollution of air and soil 
environment with heavy metals. Control group consisted of even-aged plantations grown in 60-
km north-west of Moscow (Istra district of Moscow region). The results obtained for the study of 
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larch pigmentoobrazuyuschey function of different ages and types, as well as pine and birch 
linked to the accumulation of potassium cations, calcium, magnesium and heavy metals: lead, 
cadmium, chromium, manganese, and others in the leaves and needles. Infringement in the ratio 
of chlorophyll "a" and "c" of trees growing in Moscow. It is known that a stable water balance in 
woody plants is ensured through the work of the stomata. The results of scanning electron 
surface of leaves and pine needles showed that the stomata aperture in deciduous trees growing 
in urban conditions, 85-100% in the polluted technogenic dust. In conifer stomata wax and dirt, 
wax crystal structure is destroyed, and he is in the amorphous state. Paired studies of heavy 
metals in birch leaves and needles of Scots pine and Murray showed that their detoxification 
occurs with amides (asparagine and glutamine) and free amino acids. Established physiological 
role of calcium as a stabilizer of membranes, use of a test method of electrolysis showed 
negative changes in the ratio of Ca: Mg, K: Ca + Mg between free and bound metal in the 
complexes with organic compounds in the leaves and needles. Application to the study of 
exudation ionite membrane revealed violations in the ratio of nutrient cations and heavy metals 
in the xylem sap. Thus, it was found that trees growing in urban areas disturbed gas exchange, 
decreased oxygen in the air, which leads to environmental discomfort. 
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QEBFBMYG LO<GKGLD` <D_DF<AD] CBFBEBM 
/3)3,-.+ /.0, !+8+3. /.Y. 

%5)H(H7H >3->8+G(( (@. /.'. !-C+.D !(E(8)*->- -H43,35(A <-))(9)*-9 +*+43@(( 5+7*, 
>. %8*7H)*, <-))(A 

664033, >. %8*7H)*, 7,. 6,+5-'+H-8)*+A, 1, soclab@irigs.irk.ru 
 

#,BC3.D3 ),-.+: *+C3)H.- K(I5(, >-8-4, J*-,->(A, I+>8AI535(3, I4-8-.P3 5+)3,35(A, 
I+E-,3.+3@-)HP. 

J$)."(' 2#)$).'8 (%+"&"(48 +&,14- +%?5? -)3(5?, %#":.%-(5? )-$%1"(4"? 
:%3"+-.% 142(4. Q#)$).'" (%+"&"(48 8.&8"-+8 *&%.(5? !%:-)$)? $%2.4-48 *)$)#).. C)$)# 
(" ?)1"- ,+7"6() $%2.4.%-'+8, "+&4 /)&'() "*) (%+"&"(4". M +))-."-+-.44 + S-4? 
7$)/&"?5 2#)$).'8 (%+"&"(48 *)$)#). /5&4 %:-,%&'(5 .) .+" .$"?"(%, %:-,%&'(5 4 
+"I3%+. 

M58.&"(4" )+)/"(()+-"I 2#)$).'8 (%+"&"(48 7$)."#"() (%?4 (% 7$4?"$" *)$)#). 
_%I:%&'+:)*) $"*4)(%: D$:,-+:, J&%(-J#S, U4-% – %#?4(4+-$%-4.()-@)28I+-."((5@ 
;"(-$). +,/\":-). F[. M 4@ 7$)+-$%(+-." 7$"&)?&80-+8 )+().(5" @%$%:-"$(5" 3"$-5 
7$4$)#(5@ ,+&).4I 4 +);4%&'()-S:)()?43"+:)I 4 S:)&)*43"+:)I )/+-%().:4 *)$)#). 
<4/4$4. 

A&4?%- *)$)#). $"2:) :)(-4("(-%&'(5I, ,?"$"(()-#4+:)?!)$-(5I. 
C")?)$!)&)*43"+:4" 4 %-?)+!"$(5" ,+&).48 +7)+)/+-.,0- (%:)7&"(40 2%*$82(4-"&"I . 
.)2#,@". >-) )7$"#"&8"- ()+)/"(() . 24?(4I 7"$4)#) .5+):4I ,$)."(' 2%*$82("(48 
7$42"?()*) +&)8 %-?)+!"$5 /)&"" 3"? 200 ."R"+-.%?4. <,R"+-."((5? 4+-)3(4:)? 
7)+-,7&"(48 . .)2#,@ 2%*$82(80R4@ ."R"+-. 8.&8"-+8 %.-)?)/4&'(5I -$%(+7)$-. 
Q%*$82("(40 .)2#,@% . *)$)#%@ +7)+)/+-.,"- +):$%R"(4" .):$,* (4@ &"+). (42-2% .5$,/): 
4 7)1%$).), 7$)4+@)#8R"" . 7)+&"#("" #"+8-4&"-4". L% 7$)-81"(44 ?()*4@ &"- S-4 
*)$)#% 7)+-)8(() .:&03%0-+8 . =$4)$4-"-(5I +74+): *)$)#). + )3"(' .5+):4? ,$).("? 
2%*$82("(48 %-?)+!"$()*) .)2#,@% (_"2,*&%8, <?4$().%, 2007). 

<);4%&'()-S:)()?43"+:%8 +4-,%;48 . $%++?%-$4.%"?)? 7"$4)#" (1990-2010 **.) . 
4++&"#,"?5@ *)$)#%@, :%: 4 .) .+"I F)++44, @%$%:-"$42).%&%+' :%$#4(%&'(5?4 
42?"("(48?4 .) .+"@ +!"$%@ )/R"+-."(()I 142(4.  

M :)(;" XX .":% (%/&0#%&4+' 2(%34-"&'(5I +7%# 4 )+-%().:% 7$)42.)#+-.%, $"2:%8 
#4!!"$"(;4%;48 #)@)#). *$%1#%(, 4@ ?%++).)" )/(4R%(4", $)+- /"2$%/)-4;5, :$424+ 
+"?'4, $%2$,6%&4+' ($%.+-."(()-S-43"+:4" ()$?5 4 -$%#4;44, )/)+-$4&%+' 
S:)()?43"+:%8, 7$%.).%8 4 ?)$%&'(%8 ("2%R4R"(()+-'. >-) )-$%24&)+' (% ,?"('6"(44 
$)1#%"?)+-4 4 ,."&43"(44 +?"$-()+-4, +(41"(44 ,$).("I )14#%"?)I 
7$)#)&14-"&'()+-4 142(4.  
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< (%3%&% XXI .":% (%/&0#%"-+8 ,&,36"(4" +);4%&'()-S:)()?43"+:)I +4-,%;44. 
9"#4:)-#"?)*$%!43"+:4" 7$);"++5 42?"(4&4 +.)0 (%7$%.&"(()+-': .)2$)+&% 
$)1#%"?)+-', ,?"('64&%+' +?"$-()+-', (%3%&% ,."&434.%-'+8 )14#%"?%8 
7$)#)&14-"&'()+-' 142(4. B#(%:) ,$)."(' $)1#%"?)+-4, . +))-."-+-.44 + 
$":)?"(#%;48?4 MBQ, );"(4.%"-+8 :%: (42:4I – "*) 2(%3"(4" (" 7$".56%"- 14,9 
$)1#"(4I (% 1000 (%+"&"(48, % ,$)."(' +?"$-()+-4 - :%: +$"#(4I (4(-"$.%& +$"#("*) 
,$).(8 – 9-14,9).  

M +-$,:-,$" +?"$-()+-4 "1"*)#() 7"$.)" ?"+-" 2%(4?%0- +"$#"3()-+)+,#4+-5", 
.-)$)" – )(:)&)*43"+:4" 2%/)&".%(48, -$"-'" – -$%.?5. E)&8 &4;, ,?4$%0R4@ . 
-$,#)+7)+)/()? .)2$%+-", – ):)&) -$"-4 )- .+"@ ,?"$64@. L% 7"$.)? ?"+-" (%@)#8-+8 
-$%.?5, .-)$)" 2%(4?%0- +"$#"3()-+)+,#4+-5" 2%/)&".%(48, -$"-'" – 2&):%3"+-."((5" 
)7,@)&4. <?"R"(40 +?"$-()+-4 (%+"&"(48 . ("*%-4.(,0 +-)$)(, +7)+)/+-.,"- 
2%*$82("(4" .)2#,@%. L%7$4?"$, . J&%(-J#S +?"$-()+-' )- 2%*$82("(48 %-?)+!"$()*) 
.)2#,@% );"(4.%"-+8 #) 17 % )- .+"I +?"$-()+-4 . *)$)#" (_)&)64()., 9%:%$).%, 2002). 
<?"$-()+-' . -$,#)+7)+)/()? .)2$%+-" )7$"#"&8"- 4 (42:,0 )14#%"?,0 
7$)#)&14-"&'()+-' 142(4 (%+"&"(48.  

M) .+"@ *)$)#%@ )-?"3%"-+8 7)+-%$"(4" (%+"&"(48, ("+?)-$8 (% #).)&'() (42:,0 
7) +$%.("(40 + ".$)7"I+:4?4 +-$%(%?4 )14#%"?,0 7$)#)&14-"&'()+-' 142(4 4 
$"*$"++4.(5I -47 .)2$%+-()I +-$,:-,$5, )7$"#"&8"?5I (% )+().%(44 +))-()6"(48 34+&% 
&4;, 4?"0R4@ .)2$%+- 0-14 &"- 4 50 &"- 4 +-%$6".  

J$).(4 2%/)&".%"?)+-4 4 4(.%&4#()+-4 . *)$)#%@ -"+() +.82%(5 + 2%*$82("(4"? 
%-?)+!"$5. >-) )-()+4-+8 : $%2&43(5? 2%/)&".%(48? +4+-"?5 :$).))/$%R"(48, 
.$)1#"((5? %()?%&48? +"$#;% , #"-"I, 82."(()I /)&"2(4, @$)(43"+:4? *%+-$4-%? 4 
#$,*4? 7%-)&)*48? 1"&,#)3()-:46"3()*) -$%:-%, /)&"2(8? S(#):$4(()I +4+-"?5 4 -.#. 
H%:, 7$)."#"((5" );"(:4 7):%2%&4, 3-) . J&%(-J#S 2%*$82("(4" .)2#,@% )7$"#"&8"- 12 % 
)- .+"I 2%/)&".%"?)+-4 . *)$)#" (_)&)64()., 9%:%$).%, 2002), . D$:,-+:" ):)&) 40 % 
#"-"I . +.824 + 2%*$82("(4"? .)2#,@% 4?"0- +(41"((5" %#%7-%;4)((5" .)2?)1()+-4 (B 
+%(4-%$()-S74#"?4)&)*43"+:)I, 2008). M ;"&)? 7) F)++44 2%*$82("(4" %-?)+!"$5 
)/,+&).&4.%"- 36-38 % 2%/)&".%"?)+-4 /)&"2(8?4 )$*%(). #5@%(48 4 2&):%3"+-."((5?4 
().))/$%2).%(48?4 (_"2,*&%8, <?4$().%, 2007) #) 60 % (C43"., 2004). 

H%:4? )/$%2)?, 4++&"#).%(48 7):%2%&4, 3-) 2#)$).'" (%+"&"(48 +4/4$+:4@ *)$)#). 
-"+() +.82%() + 4@ S:)&)*43"+:)I )/+-%().:)I 4 ,$).("? +);4%&'()-S:)()?43"+:)*) 
$%2.4-48. 

 
HEALTH OF THE POPULATION OF THE SIBERIAN CITIES 

Veselova V.N., Saraev V.G. 
V.B. Sochava Institute of Geography SB RAS, Irkutsk, Russia 

664033, Irkutsk, Ulan-Batorskaya str., 1, soclab@irigs.irk.ru 
 
Keywords: quality of life, city, ecology, pollution, population health, disease. 
Level of health of the population serves as the most exact, adequate reflection of quality 

of life. Population health is a primary factor of development of cities. The city can't successfully 
develop if its population is sick. There by health problems of the population of cities were actual 
problems at all times, and are actual problems at present. 

We carried out revealing of features of population health on the example of cities of the 
Baikal region: Irkutsk, Ulan-Ude, Chita (administrative centers of subjects of the Russian 



! 226 

Federation). These cities reflect the main characteristics of geographical, socio-economic and 
ecological conditions of cities of Siberia. 

Climate of the cities is sharply continental, moderately discomfort able. 
Geomorphological and atmospheric conditions promote accumulation of pollutants in air. It 
defines (especially during the winter period) high level of pollution of surface air more than by 
200 substances. Motor transport is the essential source of air pollution. During last decade, 
reduction of forest around cities (because of cuttings down and fires) contributes to air pollution 
in cities. Through out many years these cities are constantly included in the Priority list of cities 
with very high level of pollution of atmospheric air (Bezuglaya, Smirnova, 2007). 

The socio-economic situation in the considered period (1990-2010) in the investigated 
cities, as well as in Russia at whole was characterized by cardinal changes in all spheres of 
public life. 

In the end of the 20-th century there were observed considerable recession and setback in 
production, sharp differentiation of incomes of citizens, their mass impoverishment, 
unemployment growth, family crisis, collapse of moral-ethical standards and traditions; 
economic, legal and moral vulnerability has become aggravated. It led to reduction of birth rate 
and death rate increase, decrease in levels of expected life expectancy. 

Beginning from the 21-st century there is observed improvement of a socio-economic 
situation. Medic-demographic processes changed their direction: birth rate increased, death rate 
decreased, expected life expectancy started to increase. However birth rate level, according to 
recommendations of WHO, is estimated as low – its value doesn't exceed 14,9 births on 1000 of 
people, and a death rate - as average (an average level interval – 9-14,9). 

Annually in the structure of mortality cardiovascular diseases occupy the first place, 
oncological diseases – the second place, traumas - the third place. A share of persons dying at 
able-bodied age is about third of all died. On the first place there are the traumas, cardiovascular 
diseases occupy the second place, malignant tumors - the third place. Displacement of mortality 
of the population to negative side is promoted by air pollution. For example, in Ulan-Ude death 
rate from pollution of atmospheric air is estimated to 17 % from all death rate in the city 
(Boloshinov, Makarova, 2002). Mortality at able-bodied age defines also low expected life 
expectancy of the population. 

In all cities, despite low enough in comparison with the European countries expected life 
expectancy and the regressive type of age structure defined on the basis of a parity of number of 
persons (0-14 years having age and 50 years and more senior), it is observed aging of population. 

Levels of morbidity and physical inability in cities are closely connected with atmosphere 
pollution. It concerns various diseases of system of blood circulation, congenital anomalies of 
heart of children, stomach ulcer, chronic gastritis’s and other pathologies of a gastroenteric path, 
illnesses of endocrine system etc. So, carried out estimations have shown that in Ulan-Ude air 
pollution defines 12 % from all disease in the city (Boloshinov, Makarova, 2002), in Irkutsk 
about 40 % of children due to air pollution have the lowered adaptable possibilities (About 
sanitary-and-epidemiologic, 2008). As a whole in Russia atmosphere pollution causes 36-38 % 
of morbility of respiratory organs and malignant neoplasms (Bezuglaja, Smirnova, 2007) to 60 % 
(Gichev, 2004). 

Thus, the research has revealed that health of the population of the Siberian cities is 
closely connected with their ecological conditions and the level of socio-economic development. 
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problems. 
Special concepts are developed and programs of development of residential suburbs are 

realized in regions of the Russian Federation and abroad. The attention is paid to use and   
reservation of territory for development of recreational wildlife management, including incoming 
and  outgoing tourism. 

The favorable geographical position, strategic purposes have predetermined in 1932 the 
building of «Youth city» on the Amur river. The industrial potential of Komsomolsk-on-Amur 
increased by several stages, cities-companions (Amursk, Solnechny) were formed. Now there is 
a process of city agglomeration formation which kernel is Komsomolsk-on-Amur – a symbol of 
industrial power not only in Khabarovsk territory, but also on the territory of all Far East. The 
work intensification of citizens, visiting of the territory by tourists from other regions of Russia 
and from abroad requires high level of the rest organization in a residential suburb. 

According to the regional target program "Development of incoming and outgoing 
tourism in Khabarovsk territory (2013–2017)", not only the objects located directly in suburb, 
but also on territory of Solnechny and Amur areas, which are in hour availability from 
Komsomolsk-on-Amur, will develop in the Komsomolsk recreational zone. The territory located 
in a valley of the river Amur from Khabarovsk to Komsomolsk-on-Amur, is included into one of 
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the most perspective tourist area – Amur cruise area. Recreational resources of this area are used 
for development of both incoming and outgoing tourism.  

The purpose of the executed research is the inventory of recreational objects and 
revealing of basic features characterizing specificity of recreational development of 
Komsomolsk-on-Amur residential suburb.  

The recreational image of Komsomolsk-on-Amur residential suburb develops on the 
basis of several spatial kernels, some kind of "growth points". This function is carried out by 
country societies, the tourist-ethnographic center, medical-improving objects, accommodations 
for rest, summer camps for children. The Komsomolsk state natural reserve that allows to 
develop actively scientifically-informative and ecological tourism in its buffer zone is located in 
city vicinities. 

On a tourist card of Khabarovsk territory Komsomolsk-on-Amur residential suburb is 
allocated as the center of winter tourism focused on development skiing and mountain skiing, 
that have old traditions.  

The basic tendencies characterizing specificity of modern recreational development of 
Komsomolsk-on-Amur residential suburb, are: 1) constant increase of demand "for rest" both 
from inhabitants, and from visitors of the region; 2) orientation to use of natural recreational 
resources; 3) presence of the various recreational potential, characterized by special Far Eastern 
color, allows to satisfy demand for any rest and to combine various kinds of recreational activity; 
4) because of intensive development of transport and financially accessible territories non-
uniformity of recreational resources use is marked; 5) active development of an amateur, 
noncontrollable recreation, and, as a consequence, transformation of natural landscapes in the 
most visited places; 6) regulation of recreation development because of an intense ecological 
situation (for example, quality of water in the Amur river doesn't allow to open a swimming 
season); 7) close connection of citizens with nature (collectors of wild plants, fans of sports 
fishing and hunting have occupied the part of suburb accessible for transport); 8) the expressed 
seasonal prevalence of recreational activity caused by nature-environmental conditions and a low 
level of development of recreational services; 9) intensive development of trailing strengthens a 
linearly-central principle of the territorial organization of recreational activity; 10) the increase 
of recreational loading of a residential suburb, a gradual distance of vacation spots from urban 
and industrial center demands for working out of the actions directed on observance of 
ecological regulations, increase of ecological culture of the population. 
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and chords, city air basin, wind rose. 

The development of Minsk is characterized by the growing number of population in the 
city and surrounding area due to the activation processes of suburbanization at the present stage 
(Struck, 2007). At the same time requirements for the quality of urban environment increase, that 
is consequence of the need for move to a model of sustainable development. The optimum ratio 
of areas of different environmental categories, their balance and environmentally sound mutual 
accommodation is one of the most important conditions for sustainable urban development. In 
this context it’s important to study the spatial distribution of forest land in the green zone of the 
city, as forests are the main habitat-forming elements. 

Zoning across sectors and chords of green zone is conducted to evaluate the spatial 
distribution of forest land. Forest cover of the obtained territorial units is used as a measurement. 

Spatial variation of forest cover is compared by concentric rings drawn through the 10 
km to 50 km from the outer boundary of the city. Sector is allocated at the main directions of the 
horizon. Comparison of the average forest cover sectors with a repeatability of winds of different 
directions allows us to characterize their significance for the improvement of air in the cities. 

The calculations showed that in general forest cover increased with distance from the city 
(from 22% to 44%). Percentage of forest cover under consideration concentric rings below the 
average for the green zone in 1,2-1,9 times in radius of 40 km from city. 

In calculating the distribution of forest land by sector within the green zone, the largest 
proportion is found in the north (51%), as well as in the north-west (43%), the lowest - in the 
south-east (19%). Concerning the frequency of winds the highest its value is noted in the western 
(18%), north-west (16%) and south-west (15%) areas. 

Consequently, in only one direction - north-west accordance of high forest cover and 
frequency of wind sector is marked. Woodland of rest sectors of the highest frequency of winds 
(west and north-west) is 31-32%. This indicator is below the average for all values of forested 
green space (37%), that is the testament not the optimal location of forests within its boundaries. 
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Suburban forests have the leading role in improving the urban environment. The highest 
effect provide those forests, which have a continuous spatial connection with the planted trees 
and shrubs areas within the city through a system of green wedges (Rodoman, 1988). Taking into 
account the intra-urban forest cover across sectors it can be noted that more favorable situation is 
in the east and in the north-eastern sector, where high values of forest land in the city correspond 
to the high forest cover in a suburban area. These forests are the most valuable. 

Thus, the spatial distribution of forest land in the green zone of Minsk is characterized by 
increased forest cover with increasing distance from the city and not the most favorable location 
of forests in terms of improvement of urban air basin. 
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7):%2%&4, 3-) 64$4(% 2)(5 4@ 7$8?)*) .&48(48 (% +,6, . )@&%1#%0R4I 7"$4)# 
+)+-%.&8"- . +$"#("? ):)&) 300 ?, % . )-"7&80R4I – ):)&) 50 ?. < ,."&43"(4"? 7&)R%#4 
)2N$ #) 50 :?n 4 .56" ()2. L%$)3', )2. U"$.)()") 2)(% 7$8?)*) .&48(48 .)2$%+-%"- #) 
1300–1500 ? . )@&%1#%0R4I 7"$4)# 4 #) 200–300 ? . )-"7&80R4I 7"$4)#. L")/@)#4?) 
)-?"-4-', 3-) 64$4(% 2)(5 42?"("(48 ?4:$):&4?%-% 7) 7"$4?"-$, .)#)"?). 
(")#4(%:).%. L% )-:$5-5@ 4 7)&)*4@ ,3%+-:%@ )(% ?)1"- ,."&434.%-'+8 . 1,5–2,0 $%2% 
()2. U"$.)()"). L% +4&'() )/&"+"((5@ ,3%+-:%@ 7)/"$"14I 2)(% .&48(48 4?""- 
?4(4?%&'(,0 ."&434(, #) 20–30 ? ()2. D."+'). <)7)+-%.4?)" 7) $%2?"$%? 
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?4:$):&4?%-43"+:)" .&48(4" ):%25.%0- -%:1" 4+:,++-."((5" .)#)"?5. D++&"#).%(48, 
7$)."#"((5" (% (42:)(%7)$(5@ .)#)@$%(4&4R%@ _"&%$,+4 (F%3,(+:)", <%:).R4(+:)", 
M)&3:).43+:)", K0/%(+:)"), 7):%2%&4, 3-) 2)(% 4@ .&48(48 $%+7$)+-$%(8"-+8 (% 
$%++-)8(4" #) 250 ? )- ,$"2% .)#5 – . )@&%1#%0R4I 7"$4)#, 4 #) 25–30 ? – . 
)-"7&80R4I 7"$4)#. Q)(% .&48(48 +%?5@ ?%&5@ .)#)@$%(4&4R – 7$,#). – 
)*$%(434.%"-+8 ,2:)I 7)&)+)I /"$"*% 64$4()I (" /)&"" 50 ?. 

L% @%$%:-"$ 4 $%2?"$5 2)( 7)+-)8(()*) 4 7"$"?"(()*) .&48(48 +,R"+-."(()" 
.&48(4" ):%25.%"- -%:1" (%7$%.&"(4" 7$")/&%#%0R4@ ."-$).. =$")/&%#%(4" ."-$). 
2%7%#(5@ (%7$%.&"(4I +7)+)/+-.,"- ,."&43"(40 64$4(5 2)(5 ?4:$):&4?%-43"+:4@ 
42?"("(4I (% .)+-)3(5@ (%."-$"((5@ /"$"*%@ (#) 1,5–2 $%2) 7) )-()6"(40 : 2%7%#(5? 
7)#."-$"((5? /"$"*%?. >-% 2%:)()?"$()+-' )+&)1(8"-+8 $"&'"!)? 7$4&"*%0R"I 
-"$$4-)$44, (%7$%.&"(4"? #&4(()I )+4 )2"$% ()$4"(-%;4"I), 42.4&4+-)+-'0 4 :$,-42()I 
/"$"*).. H%: (%# .)#)"?%?4 )-?"3%"-+8 42?"("(4" (%7$%.&"(48 ."-$% . +-)$)(, 
2%-)7&"(()I #)&4(5, ,+4&"(4" +4&5 ."-$% 4 ,?"('6"(4" :)&43"+-.) 6-4&"I (/)&"" 3"? 
(% 30 %).  

M"+()I 4 . 7"$.,0 7)&).4(, &"-% . 7)&#"(' (% /"$"*%@ )2N$ 4 .)#)@$%(4&4R 
+$"#(88 -"?7"$%-,$% .)2#,@%, :%: 7$%.4&), (% 0,5–2,1°< (41", 3"? 2% 7$"#"&%?4 2)(5 4@ 
.&48(48. 9%:+4?%&'(%8 -"?7"$%-,$% .)2#,@% (% /"$"*, + ?%8 #) .-)$)I #":%#5 %.*,+-% 
(41" (% 0,7–2,3°< (. +$"#("? 2% ?()*)&"-(4I 7"$4)#); + %.*,+-% #) (%+-,7&"(48 &"#)+-%.% 
(% 0,1–0,7°< .56". M"+()I )@&%1#%0R"" .&48(4" .)#)"?). .525.%"- +#.4* #%- 7"$"@)#% 
+$"#("+,-)3()I -"?7"$%-,$5 .)2#,@% 3"$"2 5°< (% 2–7 #("I (% *&,/):).)#(5@ .)#)"?%@, 
% (% ?"&:).)#(5@ .)#)"?%@ (% 2–5 #("I.  

B-()+4-"&'(%8 .&%1()+-' .)2#,@% . 7$4/$"1()I 2)(" .)#)"?). ."+()I 4 . 7"$.,0 
7)&).4(, &"-% .56" . +$"#("? (% 8,0–10 %, 3"? (% (":)-)$)? ,#%&"(44 )- (4@. A )+"(4 
)-?"3"((5" $%2&4348 . )-()+4-"&'()I .&%1()+-4 .)2#,@% +*&%14.%0-+8. <,??%$()" 
:)&43"+-.) )+%#:). (% /"$"*%@ :$,7(5@ )2"$ 4 .)#)@$%(4&4R (% 10–20 % ?"('6", 3"? 
.#%&4 )- /"$"*%. 

M)#)"?5 ):%25.%0- .&48(4" (% 7$)#)&14-"&'()+-' /"2?)$)2()*) 7"$4)#%. 
_"2?)$)2(5I 7"$4)# (% /"$"*%@ .)#)"?). /)&"" 7$)#)&14-"&'(5I, 3"? (% ,#%&"(44 )- 
(4@. H%:, (% )2. E$4.8-5 ."+()I 2%?)$)2:4 (% /"$"*, 7$":$%R%0-+8 . +$"#("? (% 2–5 #("I 
$%('6", % )+"('0 (%+-,7%0- (% 7–16 #("I 7)21", 3"? (% /)&"" ,#%&"((5@ -"$$4-)$48@. 
<$"#(88 ?()*)&"-(88 #%-% 7"$.)*) 2%?)$)2:% (% /"$"*, )2"$% 7$4@)#4-+8 (% 24 +"(-8/$8, 
. -) .$"?8 :%: (% /&41%I6"I «?%-"$4:).)I» +-%(;44 – 21 +"(-8/$8.  

 
INFLUENCE OF RESERVOIRS ON THE MICROCLIMATE OF THE 

COASTAL RECREATIONAL ZONES 
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Keywords: reservoir, influence, microclimate, recreational zone. 
Results of researches of influence of reservoirs are given in article on a microclimate of 

coastal recreational zones. Quantitative and quality standard of changes of temperature, humidity 
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of air, speed and the direction of a wind, overcast, a precipitation in a coastal zone of lakes and 
reservoirs is given. It is established that all microclimatic changes are noted only during the free 
period from ice. In the spring reservoirs make cold influence on a surrounding land, and in the 
autumn – warm influence. Depending on a number of factors, including sizes of reservoirs, 
landscape and climatic conditions of the territory on which they are created, morphology of 
coast, a season of year the sizes of zones of influence substantially vary. 

 
 

>ABKBCB->=DEG9DBKBCDUG<ADW =BE]BE M EDOCLB<HDAG 
9DAB_OAHGFDBQBM JF_OLDQDFBMOLLV] HGFFDHBFDW 

N7*@(5-. N.0., Z78+,3. U.=., ;8+IE3*-.+ !.". 
#+I+5)*(9 (?8(.-,K)*(9) G3438+,P5D9 75(.38)(H3H, >. #+I+5P, <-))(A 

420008, >. #+I+5P, 7,. #83@,3.)*+A, 18, malik-bee@mail.ru 
 
#,BC3.D3 ),-.+: @(*-E+*H38((, @(*-E+*H38(-ID, 78E+5(I(8-.+55D3 H388(H-8((, @7,PH(2,3*)5D9 

(@@75-+5+,(I. 
94:)/%:-"$4)25 – 4(!":;4)((5" 2%/)&".%(48 3"&).":% 4 14.)-(5@, 

.)2/,#4-"&8?4 :)-)$5@ 8.&80-+8 7$"#+-%.4-"&4 /)&'6)I *$,775 ?4:)/%:-"$4I. 
94:)/%:-"$44 64$):) $%+7$)+-$%("((5" ?4:$))$*%(42?5, :%: 7$%.4&), 14.,R4" . .)#"  
4 7$)#,:-%@ 74-%(48. L":)-)$5" )$*%(42?5 8.&80-+8 )/&4*%-(5?4 7%$%24-%?4. 

>:)&)*43"+:4" !%:-)$5 .&480- (% ."$)8-()+-' 2%$%1"(48 4(!":;4)((5?4 
2%/)&".%(48?4. A)(;"(-$%;48 ?4:$))$*%(42?). 2%.4+4- )- ."(-4&8;44 7)?"R"(4I 4 
.)2#"I+-.48 ,&'-$%!4)&"-).5@ &,3"I. ="$"(%+"&"(()+-', 7&)@4" 14&4R(5" ,+&).48 4 
("#)+-%-)3(%8 ."(-4&8;48 7$"#$%+7)&%*%"- : $%2.4-40 ?4:)/%:-"$4%&'(5@ 4(!":;4I. L" 
-)&':) #4:4" 4 +"&'+:)@)28I+-."((5" 14.)-(5", () 4 #)?%6(4" 4 +4(%(-$)7(5" 
)$*%(42?5 ?)*,- /5-' $"2"$.,%$)? ?4:)/%:-"$4I, +.82%((5@ + 4(!":;48?4 3"&).":%. 
A$)?" 7%-)*"("-43"+:4@ ?"@%(42?)., +7)+)/()+-' ?4:)/%:-"$4I 2%$%1%-' -%:)" /)&'6)" 
$%2())/$%24" .4#). +.82%() + $%2&43(5?4 7,-8?4 7"$"#%34, )/,+&%.&4.%0R4" 7"$"#%3, 
)- 4(!4;4$).%(()*) 14.)-()*) .)+7$44?34.)?,. 

B#()I 42 2%#%3 :)(-$)&8 ?4:)/%:-"$4)2). 8.&8"-+8 (")/@)#4?)+-' $%2$%/)-:4 
/)&"" +)."$6"((5@ -"+-). #&8 ?%:+4?%&'()*) .58.&"(48 2%$%1"((5@ ?%:$))$*%(42?).. 
D+7)&'2).%(4" )#()-%(-4*"()*) 4??,()%(%&42% 7):%2%&) $%2.4-4" $%2&43()*) 
%(-4-"&))/$%2).%(48 . $%2(5" 7"$4)#5 4(!":;4)(()*) 7$);"++% #&8 $%2&43(5@ 
%(-4*"().. ]"?4&0?4("+;"(-(5I ?,&'-47&":+(5I 4??,()%(%&42 7$"#(%2(%3"( #&8 
)/(%$,1"(48 4 %(%&42% %:-4.()+-4 %(-4-"& : ("+:)&':4? %(-4*"(%?, (%("+"((5? . )#()? 
&,(:, 96-&,()3()*) 7&%(6"-%, 7)2.)&8"- );"(4-' 4??,((5I +-%-,+ : ("+:)&':4? 
%(-4*"(%? )#().$"?"((). 

9"-)# 7)2.)&8"- 7$).)#4-' 4++&"#).%(48 $%2(5@ .4#). 14.)-(5@ 4 ?)1"- /5-' 
%#%7-4$).%( #&8 #4%*()+-4:4 ?4:)/%:-"$4)2). , #)?%6(4@ (+)/%:4, :)6:4) 4 
+4(%(-$)7(5@ 14.)-(5@. >-) 7)2.)&4- ,+)."$6"(+-.).%-' :)(-$)&' $%+7$)+-$%("(48 
?4:)/%:-"$4%&'(5@ 4(!":;4I (% ,$/%(424$).%((5@ -"$$4-)$48@ 4 +(424-' $4+: 
2%/)&".%"?)+-4 (%+"&"(48. 
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ECOLOGICAL-EPIDEMIOLOGICAL APPROACH IN THE DIAGNOSIS OF 
MYCOBACTERIOSIS IN URBAN AREAS 
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Kazan Federal University, Kazan, Russia 
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Keywords: mycobacteria, mycobacteriosis, urban area, multiplex immunoassay. 
Mycobacterioses are infectious diseases of humans and animals, pathogens of which are 

representatives of a large group of mycobacteria. Mycobacteria are widespread organisms, 
typically living in water and food sources. Some, however, organisms, appear to be obligate 
parasites. 

Environmental factors contribute to the likelihood of acquiring the infection. The 
concentration of microorganisms depends on the ventilation of the surroundings and exposure to 
ultraviolet light. Overcrowding, poor housing, and inadequate ventilation predispose individuals 
to the development of mycobacterial infections. Not only wild and farm animals, but pets, 
synanthropic animals can be a reservoir for mycobacterium associated with human infection. 
Apart from the pathogenic mechanisms, the ability of mycobacteria to infect such a wide variety 
of species can be attributed to the different routes of transmission by which mycobacterium 
species can be passed from animal to animal. 

One of challenges to control mycobacteriosis is the need to develop improved tests in 
order to maximise the detection of infected macroorganisms. The use of single antigen based 
assays showed antibody activity develops at different times in the course of infection for 
different antigens. A chemiluminescent multiplex assay designed to detect and analyze antibody 
activity to multiple antigens spotted in a single well of a 96-well plate allows evaluating the 
immune status to multiple antigens simultaneously. 

The method allows the study of different species of animals and can be adapted for the 
diagnosis of mycobacteriosis in domestic (dogs, cats) and synanthropic animals. This will 
improve the control of mycobacterial infections spread in urban areas and reduce the risk of 
morbidity. 

 
 

9GEDAB->ABKBCDUG<ADG =FB_KG9V UGP<ABW FG<=J_KDAD, 
<M`QOLLVG <B QKBAOUG<HMGLLBW 9GKOLB9BW ABaD  

<-)(5+ _-I3G1,2, /8+5-.+ &5+1,2, 0+.8+H(, O3-]1, !+E-, _-I3G1 

1S3])*(9 H3R5(C3)*(9 75(.38)(H3H . ?8+>3, >. ?8+>+, S3])*+A 83)27E,(*+ 
2#+8,-. 75(.38)(H3H . ?8+>3, 3(9 N34(F(5)*(9 G+*7,PH3H,  

%5)H(H7H @34(F(5)*-9 E(-G(I(*( ( (5G-8@+H(*(, >. ?8+>+, S3])*+A 83)27E,(*+ 
272 01, #,+45-, 2,. !(H5+ 3105, jozef.sabol@fbmi.cvut.cz 

 
#,BC3.D3 ),-.+: @3,+5-@+, I+E-,3.+3@-)HP, G+*H-8D 8()*+, )-,53C5+A 8+4(+F(A, 7,PH8+G(-,3H.  
M 7)+&"#(4" *)#5 .) .+"? ?4$" )-?"3%"-+8 2(%34-"&'(5I $)+- 2%/)&".%"?)+-4 

2&):%3"+-."(()I ?"&%()?)I :)14. B(% .%$'4$,"- )- 5 #) 30 +&,3%". (4 /)&"") (% 100 000 
(%+"&"(48 . *)#. M $8#" +-$%( S-)- 7):%2%-"&' 2(%34-"&'() .56". L%7$4?"$, . O.+-$%&44 
"1"*)#() .58.&8"-+8 7$4?"$() 40 ().5@ +&,3%". ?"&%()?5 :)14 (% 100 000 (%+"&"(48. 
=) ?("(40 /)&'64(+-.% %.-)$)., 7$)4+@)#4- $)+- 2%/)&".%"?)+-4 S-)I 7%-)&)*4"I, 
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:)-)$5I +)+-%.&8"- )- 3 #) 8 %. 9%&) -)*), . &4-"$%-,$" .+-$"3%0-+8 #%((5", 
,:%25.%0R4" (% ,#.)"(4" 34+&% /)&'(5@ . (":)-)$5@ +-$%(%@ :%1#5" 10 – 12 &"-. 

D?""-+8 $8# !%:-)$)., 4*$%0R4@ +,R"+-."((,0 $)&' . 7%-)*"("2" ?"&%()?5 
:)14. B(4 ?)*,- /5-' S:2)- 4 S(#)*"(()*) @%$%:-"$%. B+().(5?4 !%:-)$%?4 $4+:% 
8.&80-+8, 7$"1#" .+"*), +)&("3(%8 $%#4%;48 (,&'-$%!4)&"-).5" &,34), *"("-43"+:4" 
!%:-)$5 S-(43"+:)*) 7)$8#:%, @%$%:-"$ 74*?"(-%;44 4 #$,*4" S(#)*"((5" 
:)(+-4-,;4)(%&'(5" )+)/"(()+-4, -%:4" :%: ;."- :)14, .)&)+ 4 *&%2, (%&434" ."+(,6": 
(% &4;" 4 $,:%@, 34+&), $%2?"$ 4 !)$?% $)#4(): (% $%2(5@ 3%+-8@ -"&%, $"%:;48 :)14 (% 
,&'-$%!4)&"-).5" &,34. <"$'"2()" .(4?%(4" #)&1() ,#"&8-'+8 +"?"I()?, %(%?("2,.  

M /)&'64(+-." +-$%( ?4$% . +-$,:-,$" )(:)&)*43"+:)I 2%/)&".%"?)+-4 
2&):%3"+-."((5" ().))/$%2).%(48 :)14 (%@)#8-+8 (% -$"-'"? ?"+-" , ?,134( (7)+&" $%:% 
&"*:)*) 4 1"&,#:%) 4 (% .-)$)? ?"+-" , 1"(R4( (7)+&" $%:% ?)&)3()I 1"&"25). M 
U"6+:)I F"+7,/&4:" 2% 7)+&"#(4" #"+8-4&"-48 -%:1" (%/&0#%"-+8 +,R"+-."((5I $)+- 
2%/)&".%"?)+-4 2&):%3"+-."((5?4 ().))/$%2).%(48?4 :)14, 7$4 S-)? 2%/)&".%"?)+-' 
?"&%()?)I ,."&434&%+' 2% 37 &"- /)&"" 3"? . 6"+-' $%2. M 7$"2"(-%;44 /,#,- 7):%2%(5 
$"2,&'-%-5 (%64@ S74#"?4)&)*43"+:4@ 4++&"#).%(4I . U"6+:)I F"+7,/&4:", . :)-)$5@ 
/,#,- )7$"#"&"(5 +%?5" .%1(5" !%:-)$5 $4+:% (2%*%$ . #"-+-.", 4+7)&'2).%(4" 
+)&(;"2%R4-()*) :$"?%, .)2#"I+-.4" +)&("3()*) +."-%, .$"?8 7$"/5.%(48 (% +)&(;", 
)-#5@ . *)$%@, )-8*)R"((%8 (%+&"#+-."(()+-' 7) S-)?, 2%/)&".%(40 4 -.#.) 4 );"("(% 
."$)8-()+-' 2%/)&"-' 2&):%3"+-."(()I ?"&%()?)I :)14.  

<+E-H+ ED,+ 28-.3435+ 28( 2-4438K*3 >8+5H+ N(5()H38)H.+ .57H8355(R 43, 
S3])*-9 <3)27E,(*( VG 20102015002.  
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Malignant melanoma is one of the tumors characterized by the most rapidly increasing 

incidence in the world. It varies from 5 to 30 new cases (or more) per 100 000 inhabitants per 
year (in Australia it was about 40 new cases per year). Many authors reported annual increments 
from 3% to 8%. Many reports observed a doubling in the rates of melanoma every 10 to 20 years 
in populations of European origin for both genders. 

In the development of malignant melanoma of the skin a range of known and unknown 
factors that influence each other participate. Among others these are primarily ultraviolet 
component of sun exposure, genetic assumptions like phenotype of individuals, fair complexion, 
hair and eyes color, an increased number of common and dysplastic moles, tendency to freckles 
creation. The important role plays also the family and respondent’s history of malignant 
melanoma.   

Skin cancer is the third most common form of cancer among men (after the lung and 
stomach cancers) and second in women (after the breast cancer). 
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The Czech Republic, based on the incidence of cutaneous melanoma from 2008 (latest 
published data, IHIS 2011), has one of the highest rates of CM in Europe. It can be seen that 
over the past 40 years, the incidence of cutaneous melanoma in the Czech Republic rose more 
than 6 times. In our presentation results of our epidemiological studies in the Czech Republic 
together with the most important risk factors and their impact on cutaneous melanoma formation 
(number of sunburns episodes in the childhood, use of the sunscreen in the childhood and in the 
adulthood, exposure to the sun, time duration of sun exposure, holidays in the mountains, 
melanoma in family, etc.) will be reported.    

The work was carried out by a grant from the Ministry of Interior of the Czech Republic 
VG 20102015002 

 
 
=BHGLTDOK QOCF`QLGLD` OH9B<[GFV LO HGFFDHBFDD  
MB<HBULB-JFOKY<ABCB FOEDBOAHDMLBCB <KGEO  

M 1980-1991 CBEV 
\3H38(5 =.V. 

V3438+,P5-3 >-)74+8)H.355-3 EB4K3H5-3 7C83K435(3 5+7*(  
%5)H(H7H 28-@D],355-9 J*-,->(( 68+,P)*->- -H43,35(A <=0 (%?U 68; <=0), 

>. "*+H38(5E78>, <-))(A. 
620219, >. "*+H38(5E78>, 7,. !-GP( #-.+,3.)*-9, 4. 20, taf@ecko.uran.ru 

 
#,BC3.D3 ),-.+: /-)H-C5--68+,P)*(9 8+4(-+*H(.5D9 ),34, 2-H35F(+, I+>8AI535(A +H@-)G38D, 

28-)H8+5)H.355--.83@355+A (I@35C(.-)HP. 
< ;"&'0 4++&"#).%(48 7$)+-$%(+-."(()-.$"?"(()I 42?"(34.)+-4 

?"-")$)&)*43"+:4@ ,+&).4I $%++"4.%(48 7$4?"+"I . $"*4)(" M)+-)3()-J$%&'+:)*) 
$%#4)%:-4.()*) +&"#% (MJF<) /5& 4+7)&'2).%( !424:)-+-%-4+-43"+:4I ?"-)#, 
$%2$%/)-%((5I . C&%.()I *")!4243"+:)I )/+"$.%-)$44 4?. O.D. M)"I:).% . 1970-@–1980-
@ *)#%@. =) #%(()I ?"-)#4:" :)?7&":+()I @%$%:-"$4+-4:)I .&48(48 ?"-")$)&)*43"+:4@ 
,+&).4I (% ,$)."(' 2%*$82("(48 .)2#,@% 8.&8"-+8 7)-"(;4%& 2%*$82("(48 %-?)+!"$5 
(=QO). >-% @%$%:-"$4+-4:% $%++34-5.%&%+' 3"$"2 2(%3"(48 %$*,?"(-). 4(-"*$%&% 
."$)8-()+-4, :)-)$5" . +.)0 )3"$"#' )7$"#"&8&4+' 3"$"2 7).-)$8"?)+-4 7$42"?(5@ 
4(."$+4I -"?7"$%-,$5 .)2#,@%, +&%/5@ ."-$)., 2%+-)". .)2#,@% 4 -,?%().. 

<"$'"2()I 7$)/&"?)I 7$4 )7$"#"&"(44 =QO 8.&8"-+8 (%&434" :%3"+-."((5@ 
4+@)#(5@ #%((5@ #&8 $%+3"-).. M #%(()I $%/)-" 4+7)&'2).%&4+' #%((5" 42 .5/)$): 
%.-)$% 2% 7"$4)# 1980-1991 *)#5 (% ?"-")$)&)*43"+:4@ +-%(;48@ (9<) O$*%86, A%?"(+:-
J$%&'+:4I, A%?56&). 4 H,*,&5?, % -%:1" (% %S$)&)*43"+:)I ?"-")+-%(;44 M"$@("" 
E,/$).).  

L% 4++&"#,"?)I -"$$4-)$44 *)#).5" ()$?5 =QO 42?"(80-+8 )- 2,52 (O$*%86, 2)(% 
II ,?"$"((5@ =QO) #) 2,92 (A%?"(+:-J$%&'+:4I, 2)(% III 7).56"((5@ =QO). >-) 
,:%25.%"- (% -), 3-) . *)&).()I 3%+-4 MJF< ?"-")$)&)*43"+:4" ,+&).48 $%++"4.%(48 
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ATMOSPHERE POLLUTION POTENTIOL IN TERRITORY 
OF THE EAST-URAL RADIOACTIVE TRACE DURING 1980-1991 
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Institute of industrial ecology, the Ural branch of Russian Academy of Sciences, 

Ekaterinburg, Russia 
620219, Ekaterinburg, Sofia Kovalevskoj, 20. taf@ecko.uran.ru 

 
Keywords: the East Ural radioactive trace, atmosphere pollution potential, variability. 
For research of meteorological conditions variability of impurity dispersion in region of 

the East Ural radioactive trace (EURT) the physical statistical method developed in the Main 
Geophysical Observatory of name A.I. Voejkova in 1970-1980 has been used. By the given 
technique the complex characteristic of influence of meteorological conditions on air pollution 
level is the atmosphere pollution potential (APP). This characteristic has been calculated through 
values of arguments of probability integral which have been in turn defined through repeatability 
of surface inversions of air temperature, weak winds, stagnation of air and fogs. 

Serious problem at definition APP is presence of qualitative initial data for calculations. 
In the given work data from sample of the author during 1980-1991 at meteorological stations 
(MS) Argajash, Kamensk-Uralskij, Kamyshlov and Tugulym, and also at aerologic 
meteorological station Verkhnee Dubrovo were used.  
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In investigated territory annual norms of APP change from 2,52 (MS Argajash, II zone of 
moderated APP) to 2,92 (MS Kamensk-Uralskij, III zone of raised APP). It indicates that in head 
part of EURT meteorological conditions of impurity dispersion in surface atmosphere are better, 
than in average and tail parts of radioactive trace. 

In studied region in annual course monthly norms of APP have two maximums (adverse 
conditions for dispersion of impurity) and two minimums (favorable conditions for dispersion of 
impurity). First maximum of APP is in December (MS Kamensk-Uralskij, 3,08, IV zone of high 
APP; MS Tugulym, 2,98, III zone of raised APP), in January (MS Kamyshlov, 3,03, IV zone of 
high APP) and in December and in January (MS Argajash, 2,70, II zone of moderated APP). 
Second maximum of APP is marked in June (MS Argajash, 2,68, II zone of moderated APP; MS 
Kamensk-Uralskij, 3,61, V zone of very high APP) and in July (MS Kamyshlov, 2,91, III zone 
of raised APP; MS Tugulym, 2,96, III zone of raised APP). It is necessary to notice, that at two 
MS (MS Kamensk-Uralskij and MS Kamyshlov) maxima APP are significantly marked, i.e. 
there is displacement in other zone of APP.  

Minimum values of APP are characteristic for transitive climatic seasons when wind 
speeds increase and repeatability of surface inversions, stagnation of air and weak winds 
decreases. In investigated territory APP change from 2,21 (MS Argajash, October, I zone of low 
APP) to 2,61 (MS Kamyshlov, II zone of moderated APP). 

For research of variability from 1984 for 1991 linear trends of monthly values of APP 
were investigated. In studied region have been found out insignificant positive (0,008 and 0,01 
per 10 years at MS Argajash and MS Kamyshlov) and negative (-0,004 per 10 years at MS 
Kamensk-Uralskij and MS Tugulym) trends of averages monthly of APP. It does not specify in 
significant changes of meteorological conditions of impurity dispersion in region of EURT. 

The received results characterize difficult enough features of existential variability of 
APP in territory of EURT. Undoubtedly, it should be considered at planning of concrete actions 
for reduction of surface atmosphere pollution in the given region. Also it is necessary to continue 
researches on the given subjects. 

Work has been executed at support of the Ural Branch of the Russian Academy of 
Sciences the Project W 12-?-2-1042. 

 
 
DL[BF9OTDBLLBG B_G<=GUGLDG FGAFGOTDBLLBCB  

=FDFBEB=BKYQBMOLD` M J<KBMD`] JF_OLDQDFBMOLLV]  
HGFFDHBFDW 
Z+E+5-.+ =. /. 

!+@+8)*(9 >-)74+8)H.355D9 +8R(H3*H785--)H8-(H3,P5D9 
75(.38)(H3H, >. !+@+8+, <-))(A 

443001, >. !+@+8+, 7,. N-,-4->.+8439)*+A, 194, moineau@yandex.ru 
 
#,BC3.D3 ),-.+: >-8-4)*-9 83*83+F(-55D9 -E^3*H, J*-,->(C3)*(9 2+)2-8H. 
<4+-"?% ,7$%.&"(48 *)$)#+:4? $":$"%;4)((5? )/\":-)? ?)1"- !,(:;4)(4$).%-' 

. -)? +&,3%", "+&4 +,R"+-.,"- 4(!)$?%;4)((%8 7)##"$1:% 7$4(8-48 $"6"(4I, -.". 
#"I+-.,0- :%(%&5 7)+-,7&"(48 #%((5@ ) +)+-)8(44 7)#+4+-"?. F"64-' S-, 2%#%3, . +!"$" 
$":$"%;4)(()*) 7$4$)#)7)&'2).%(48 (% ,$/%(424$).%((5@ -"$$4-)$48@ ?)1() + 



! 240 

7)?)R'0 .."#"(48 . 7$%:-4:, S:)&)*43"+:4@ 7%+7)$-). *)$)#+:)*) $":$"%;4)(()*) 
)/\":-%.  

>:)&)*43"+:4I 7%+7)$- *)$)#+:)*) $":$"%;4)(()*) )/\":-% 7$"#+-%.&8"- +)/)I 
+.)# S:)&)*43"+:4@, -"@(43"+:4@ 4 4(5@ @%$%:-"$4+-4:, +."#"(48 ) +,R"+-.,0R4@ 
%(-$)7)*"((5@ (%*$,2:%@, 7$4$)#))@$%((5@ 4 7$4$)#)+/"$"*%0R4@ ?"$)7$48-48@ 4 
+))$,1"(48@, % -%:1" 7"$"3"(' ?"$ 7) )/"+7"3"(40 :%3"+-.% ):$,1%0R"I +$"#5, 
/"2)7%+()+-4 4 $":$"%;4)(()*) 7)-"(;4%&% )/\":-%. 

O:-,%&'()+-' $%2$%/)-:4 S:)&)*43"+:4@ 7%+7)$-). *)$)#+:4@ $":$"%;4)((5@ 
)/\":-). )7$"#"&8"-+8, + )#()I +-)$)(5, .%1()I +);4%&'()I !,(:;4"I -%:4@ )/\":-)., + 
#$,*)I +-)$)(5 – (",:&)(() $%+-,R"I %(-$)7)*"(()I (%*$,2:)I (% (4@, 3-) ."#"- : 
+(41"(40 4@ "?:)+-4 4 7$4.&":%-"&'()+-4. 

>:)&)*43"+:4I 7%+7)$- *)$)#+:)*) $":$"%;4)(()*) )/\":-% .:&03%"- +&"#,0R4" 
)+().(5" $%2#"&5: )/R4" +."#"(48; .)#(5I )/\":-; -"$$4-)$48; -"@(43"+:4" +4+-"?5; 
+);4%&'(%8 +$"#%; ?)(4-)$4(* $":$"%;4)(()*) )/\":-%; /4/&4)*$%!43"+:4I +74+):; 
7$4&)1"(48. 

>:)&)*43"+:4" 7%+7)$-% /5&4 $%2$%/)-%(5 (%?4 #&8 $8#% $":$"%;4)((5@ )/\":-). 
<%?%$5, . 7"$.,0 )3"$"#' #&8 -"@, 3-) 4?"0- +-%-,+ )@$%(8"?5@ -"$$4-)$4I $%2&43()*) 
,$).(8. M @)#" S:)&)*43"+:)I 7%+7)$-42%;44 /5&4 .57)&("(5 );"(:4 $":$"%;4)(()*) 
7)-"(;4%&% )/\":-%, !%:-43"+:4@ 4 #)7,+-4?5@ $":$"%;4)((5@ (%*$,2):, % -%:1" 
7%+7)$-42%;48 7)3., 2"&"(5@ (%+%1#"(4I, .)#(5@ )/\":-). 4 -"@(43"+:4@ +4+-"?.  

=$)."#"(4" S:)&)*43"+:)I 7%+7)$-42%;44 *)$)#+:4@ $":$"%;4)((5@ )/\":-). 
)/"+7"34- &4;%, 7$4(4?%0R4" $"6"(48 . +!"$" $%;4)(%&'()*) 7$4$)#)7)&'2).%(48, 
/%2).)I 4(!)$?%;4"I. >-) 7)2.)&4- S:+7&,%-4$).%-' $":$"%;4)((5I )/\":- . -"3"(4" 
#&4-"&'()*) +$):% /"2 +(41"(48 :%3"+-.% ):$,1%0R"I +$"#5 . ,+&).48@ $%+-,R4@ 
$":$"%;4)((5@ (%*$,2):. 

 
INFORMATION SUPPORT OF RECREATIONAL NATURE  
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Keywords: urban recreation unit, urban recreational unit ecological registration certificate. 
The essential element of the management system of urban recreational unit is information 

support of taking a decision i.e. acting channels of receipt of data about the state of the 
subsystems. To solve this task in the field of recreation resources management in urbanized 
territories urban recreational unit ecological registration certificate should de introduced. The 
urban recreational unit ecological registration certificate is a set of ecological, technical and 
other characteristics, information about actual anthropogenic pressure, measures on nature 
protection and nature conservation policy, as well as a list of measures to ensure the quality of 
the environment, safety and recreation potential of the object.  

Actuality of introducing of urban recreational unit ecological registration certificates is 
determined, on the one hand, by an important social function of such objects, on the other hand, 
by a steadily growing anthropogenic pressure on them, which leads to the decrease of their 
capacity and attractiveness. The urban recreational unit ecological registration certificate 
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includes the following sections: general information; water bodies; territory; technical systems; 
social environment; monitoring system of the recreational unit; references; appendices.  

Urban recreational unit ecological registration certificate were developed for a number of 
recreation units of Samara, especially for those that have the status of protected areas of various 
levels. In the course of environmental certification were completed the evaluation of the 
recreation potential capacity of recreation units, the actual and safe recreational loads, as well as 
characteristics of soil, green areas, water objects and technical systems were determined.  

Urban recreational unit ecological registration certificates will provide decision-makers 
with basic information in the field of recreation resources management. Such approach makes it 
possible to reserve the recreation unit for a long period without reducing environmental quality 
and attractiveness. 
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On the background of steady increase in the recreational component of modern forest 

management the need for a comprehensive study of the influence of the "microclimate" of 
various forest biocoenoses on human health is increasing. 

The majority of townsfolk and many experts of biological and medical profile have a 
stereotype that rest in the forest is absolute benefit for the human body. However, there is 
sufficient scientific evidence (Tsaralunga A.V. 1985, Artyukhovsky A.K. 1985, etc.) and 
consumer experiences when staying of quite healthy people, for example, in a pine forest causes 
malaise, dizziness, weakness and even insensibility. 

We carried out the complex of long-term studies on the effect of different types of forest 
plantations and biogroups of flowering plants on the organism of healthy person and they enable 
us to state that switching people from urban environments in the forest, causes a number of 
significant changes in its hemodynamics. Thus, the pulse rate in the first few hours of finding the 
man in the forest changes in the direction of more frequent, which is more pronounced in pure 
stands, especially in fresh oak wood. In the open pine forest increase in pulse rate is less 
pronounced, but it remains for 5-7 days at a time in oak wood pulse returns to normal on the 
third day. Blood pressure in most cases begins to decline from the first day of human presence in 
the forest. In the fresh oak wood and fresh subor this decrease is observed in the first 2 days and 
then returns to the initial level. In fresh pine forest changes in forest arterial pressure on average 
is small, but this figure is, in contrast to the other, diametrically different in men and women. 
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A blood test of the subjects, being for a long time without a break in the various 
plantations (mainly students of forestry and architecture academies during the summer field 
practice), showed that in fresh oak wood and fresh pine forest there is an increase in the number 
of red blood cells to 5-6 mils. In fresh subor number of red blood cells grew insignificantly and 
in the conditions of fresh sudubrava significant changes were not observed. Electrocardiography 
and rheoencephalography studies have shown that in all 4 types of forest patients have surveyed 
the electrocardiogram with tachycardia or bradycardia. In the fresh oak wood and in a fresh pine 
forest myocardial hypoxia, extrasystole and electrical alternation was notices. 

Revealed regularities are closely correlated with weather conditions. Since changes in 
hemodynamics are more pronounced and they change faster at high temperature (22-30 C), low 
atmospheric pressure (740 mm Hg. Art. and lower), high relative humidity (80%) and lack of air 
movement. 

These data suggest that getting into the forest environment; urban person has a certain 
physiological stress. "Microclimate" of various forest stands causes a number of changes in 
hemodynamic parameters and certain negative or positive subjective feelings in a healthy person. 

It is permissible to assume that when a person returns in the city after a long stay in the 
forest he/she passes the period of "reacclimatization" with similar fluctuations in hemodynamic 
parameters. How much the stresses are beneficial or harmful to human health, it should be 
estimated, but in any case it must be considered in recreational and balneological planning. 
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=GXGF O_]OQDD 
U*E+ &.=., =R)+,E+ =.#. 

=ER+I)*(9 >-)74+8)H.355D9 75(.38)(H3H, >. !7R7@, <3)27E,(*+ =ER+I(A 
354000, <-))(A, >. !-C( +/A 1495, =ER+I).AIP, >. !7R7@, 7,. 65(.38)(H3H)*+A, 1, absu1@mail.ru 

 
#,BC3.D3 ),-.+: 0-.-+G-5)*(9 23X385D9 *-@2,3*), +5H8-2->355-3 .-I439)H.(3, *-,(C3)H.- 

83*83+5H-., 43>(48+H+F(A, +HH8+*H(.5-)HP. 
>:)&)*43"+:)" +)+-)8(4" L).)%!)(+:)*) 7"R"$()*) :)?7&":+% )7$"#"&8"-+8 

+-"7"('0 "+-"+-."(()*) 4 %(-$)7)*"(()*) .)2#"I+-.48. A)&43"+-.) $":$"%(-). 
7)+"-4.64@ L).)%!)(+:,0 7"R"$, 2% 7)+&"#("" #"+8-4&"-4" ,."&434&)+' . 6"+-' $%2 + 
48000 3"&.. 2000 *. #) 290000 3"&. . 2009 *., . )-#"&'(5" #(4 :)&43"+-.) $":$"%(-). 
#)+-4*%"- 4000 3"&.  

L% -"?7"$%-,$, .(,-$"(("I +$"#5 7"R"$5 ):%25.%"- .&48(4", . 7"$.,0 )3"$"#', 
4(-"(+4.()+-' .)2#,@))/?"(% + #(".()I 7)."$@()+-'0 3"$"2 ?()*)34+&"((5" -$"R4(5 4 
.@)#5. M)-.-)$5@, )#().$"?"(()" 7$4+,-+-.4" . 7"R"$" #) 300 4 /)&"" 3"&).": 7$4 
7)3-4 ("7$"$5.()? 4+7)&'2).%(44 )+."-4-"&'(5@ 7$4/)$)., 7$4.)#4- : 7).56"(40 
)/R"I .(,-$"(("I -"?7"$%-,$5 (% 0,2-0,4 0<, 3-) 8.&8"-+8 #).)&'() +,R"+-."((5?. 
<$"#("*)#).%8 -"?7"$%-,$% .(,-$4 7"R"$5 7).5+4&%+' . +$"#("? (% 1,5 0 <.  

M&%1()+-' .(,-$4 7"R"$5 /)&'6" . 24?(4" ?"+8;5 98% 4 ?"('6" &"-)? 96%. M 
)-#"&'(5@ 2%&%@ 7"R"$5 (A%('N() .&%1()+-' 7)(41"(% #) 92%, 3-) 7$4.)#4- :  
#"*4#$%-%;44, $%+-$"+:4.%(40 (%-N3(5@ )/$%2).%(4I 4 7)-"$" %--$%:-4.()+-4. 
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M ;"&)?, $"14? 7$)."-$4.%(48 7,+-)- ()+4- +"2)((5I @%$%:-"$ 4 . +,R"+-."(()I 
?"$" 2%.4+4- )- *$%#4"(-). -"?7"$%-,$5 + #(".()I 7)."$@()+-'0. A)&43"+-.) 
7)+-,7%0R"*) . 7"R"$, .)2#,@% . +$"#("? +)+-%.&8"- 1580 ?3/?4(.    

<"2)(()" $%+7$"#"&"(4" :4+&)$)#% B2  (%@)#4-+8 . 7$"#"&%@ 19,9-21,3%, 3-) 
+))-."-+-.,"- ()$?". F%+7$"#"&"(4" ,*&":4+&)*) *%2% (<B2) ()+4- 8$:) .5$%1"((5I 
+"2)((5I @%$%:-"$. G*) :)(;"(-$%;48 . +"."$(5@ 2%&%@ . ."+"(("-&"-(4I 7"$4)# 
.)2$%+-%"- #) 0,5-0,7 % (7$4 ()$?" 0,03%), 3-) +.82%() (" -)&':) + %(-$)7)*"((5? 
!%:-)$)?, % . 7"$.,0 )3"$"#' +) +&%/5? )--):)? .)2#,@% 42 7"R"$5 . S-)- 7"$4)#. 
<&%/5I .)2#,@))/?"( 4 "*) 7$%:-43"+:4 7)&()" )-+,-+-.4" . ."+"((4I 4 )+"((4I +"2)(5 
)*$%(434.%0- :)&43"+-.) -,$4+-)., #)7,+:%"?5@ . 7"R"$,. 

 
THE RECTREATIVE INFLUENCE ON COMPONENTS  

OF CAVES OF ABKHAZIA 
Ekba Y.A., Akhsalba A.K.  

The Abkhazian state university, Sukhum, the Republic of Abkhazia  
354000, Russia , Sochi, PO Box 1495, Abhazsvyaz, Sukhum,  St. University,1, absu1@mail.ru 

 
Keywords: Novi Afons cave, the anthropology influence, the amount of recreants, degigratation, 

attroactiveness. 
Hhe degrees of natural influence on ecological condition of Novi Afons cave are found 

out. The distinctive features of humidity and windy regimes in the cave are examined. A 
seasonal dynamic of oxygen and carbon dioxide in the air of cave is learnt. 

 
 

9GHBEV BTGLAD MOFDOTDW =OFO9GHFBM QG9LBW D 
AB<9DUG<ABW =BCBEV AOA [OAHBFBM FD<AO 

EK` QEBFBMY` UGKBMGAO 
!H72(](5+ ;.N., Y-,-.(5+ ".Y., &5-.)*+A ".Y., O(2-.(F*+A %.0. 

<-))(9)*(9 >-)74+8)H.355D9 >(48-@3H3-8-,->(C3)*(9 75(.38)(H3H, 
>. !+5*H-?3H38E78>, <-))(A 

195196, >. !+5*H-?3H38E78>, N+,--RH(5)*(9 28., 98, goloveg@yandex.ru 
 

#,BC3.D3 ),-.+: 13@5+A 2->-4+, *-)@(C3)*+A 2->-4+, 2+8+@3H8D .53]539 )834D, @34(F(5)*(3 
4+55D3, )23F(+,(I(8-.+55D9 28->5-I 2->-4D.  

M F)++4I+:)? *)+,#%$+-."(()? ,(4."$+4-"-" )$*%(42).%(% &%/)$%-)$44 «=)*)#% 4 
3"&).":», . :)-)$)I +-,#"(-5, 7$"7)#%.%-"&4 4 +)-$,#(4:4 42,3%0- .&48(4" :)+?43"+:)I 
4 2"?()I 7)*)#% (% +)+-)8(4" )$*%(42?% 3"&).":%. <)2#%(4" -%:)I &%/)$%-)$44 /5&) 
.52.%() $)+-)? 4(-"$"+% : 7$)/&"?%? $)&4 7$4$)#(5@ !%:-)$). ):$,1%0R"I +$"#5 . 
142("#"8-"&'()+-4 3"&).":% 4 .)2?)1()+-'0 +7";4%&424$).%(()*)  7$)*()2% 7)*)#5 #&8 
?"#4;4(+:4@ ;"&"I. 

M (%64@ 4++&"#).%(48@ 7)*)#% 7$"#+-%.&"(% :)?7&":+)? 7%$%?"-$)., . ;"&)?, 
:)(-,$() )74+5.%0R4?  ):$,1%0R,0 3"&).":% +$"#,. J:%2%((5I :)?7&":+ +)#"$14- 2 
+)+-%.&80R4" – :)+?43"+:,0 7)*)#,  4 2"?(,0 7)*)#,, :)-)$5" )/$%2,0- :)?7&":+ 6 
/&):). @%$%:-"$4+-4:, )74+5.%0R4@:1) *&)/%&'(5" .%$4%;44 +)&("3()I %:-4.()+-4 
(<O); 2) .%$4%;44 .+756"3()I :)?7)("(-5 <O; 3) +)+-)8(4" ?"17&%("-()*) 7)&8 , 
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)$/4-5 Q"?&4; 4) .%$4%;44 *")?%*(4-()*) 7)&8; 5) +)+-)8(4" S&":-$43"+:)*) 7)&8 
%-?)+!"$5; 6) ?"-")$)&)*43"+:4" ."&434(5. B/R"" :)&43"+-.) @%$%:-"$4+-4: .("6("I 
+$"#5 $%.() 77. 

E&8 4++&"#).%(48 /5&4 4+7)&'2).%(5 $"2,&'-%-5 %(%&42% :$).4 7%;4"(-). 
7)&,3"((5" . <%(:--="-"$/,$*+:)I ?"#4;4(+:)I %:%#"?44 4?. D. =. =%.&).%. 
B/$%/)-%() 576 (%/&0#"(4I, 42 :)-)$5@ (%+34-5.%&)+' 37 (%/&0#"(4I 1"(R4( 4 539 
(%/&0#"(4I ?,134(. =$)?"1,-): S:+7"$4?"(-% + ?%8 2000 *)#% 7) ?%I 2001 *)#%. 
D2?"$8"?5? 7%$%?"-$)? :$).4 8.&8&+8 &"I:);4-%$(5I :)S!!4;4"(- (KA). A$)?" -)*), 
$%++?%-$4.%&4+' 2%74+4 +,#"/()-?"#4;4(+:)I $"*4+-$%;44 ?("2%7(5@ 9%$#4%&'(5@ 
6?"$-"I (MA<) (% ,&4;%@ <%(:--="-"$/,$*% . 7"$4)#5 2002 4 2006**. 

E%((5" 7$"#)+-%.&"(5 :.?.(. #);"(-)? :%!"#$5 *)+74-%&'()I -"$%744 %:%#"?44 
4? D.D. 9"3(4:).% A,@%$34: C.O. 

H%: :%: ."&434(% ?"#4;4(+:4@ 7%$%?"-$). 2%.4+4- )- .)2$%+-%, /)&"2(4 4 7)&% 
3"&).":%, /%2, ?"#4;4(+:4@ #%((5@ $%2#"&4&4 + ,3"-)? 7)&% 4 .)2$%+-% 4 /)&"2(4 
7%;4"(-%. M #%(()I $%/)-" $%++?%-$4.%0-+8 &0#4 -)&':) + 46"?43"+:)I /)&"2('0 
+"$#;%, 7)-)?, (")/@)#4?)+-4 +)$-4$).:4 /%25 #%((5@ 7) /)&"2(4 ("-. H%: :%:  . 
*$,77%@ 7) 7)&, (%/&0#%"-+8 .)2$%+-()I $%2/$)+, -) $%2#"&"(4" (% .)2$%+-(5" *$,775 
?5 #"&%"? .(,-$4 *$,77, $%2#"&"((5@ 7) 7)&,. M(,-$4 :%1#)I )/$%2).%.6"I+8 *$,775 
+-$)4&)+' $%+7$"#"&"(4" ?"#4;4(+:4@ 7%$%?"-$).. 

B+().()I *47)-"2)I, 7$)."$8"?)I . #%(()I $%/)-", 8.&8"-+8 +))-."-+-.4" «()$?5» 
7)*)#5 «()$?%&'(5?» ."&434(%? 7%$%?"-$). :$).4. =)# ()$?)I 7)(4?%"? (" 
/&%*)7$48-()", % )/53()" +)+-)8(4" $%++?%-$4.%"?5@ 8.&"(4I, :)-)$)" &)*43() )74+%-' 
+-%-4+-43"+:4?4 @%$%:-"$4+-4:%?4 ;"(-$% $%+7$"#"&"(48 :%1#)I 4++&"#,"?)I .%$4%(-5. 
Q% ()$?, 7)*)#, 7$4(4?%"? ?()1"+-.) 2(%3"(4I 7%$%?"-$)., (" .5@)#8R4@ 2% $%?:4 
+$"#4(()*) )-:&)("(48 $%+7$"#"&"(48 :%1#)*) 42 $%++?%-$4.%"?5@ 7%$%?"-$)., 
.534+&"((5@ 7) .5/)$:%? #&4()I . +"2)(, $%.(5I .$"?"(4 *)#%. L)$?5 7%$%?"-$). 
:$).4 )7$"#"&8"? 4@ ."&434(%?4, (" .5@)#8R4?4 2% $%?:4 +$"#4(()*) )-:&)("(48 
$%+7$"#"&"(48 :%1#)*) 42 7):%2%-"&"I 

O()?%&44 4++&"#,"?5@ ."&434( 7$"#+-%.&8"? ("+:)&':4?4 *$,77%?4. 
O()?%&'(5?4 +34-%"? 2(%3"(48 7%$%?"-$). .("6("I +$"#5, .5@)#8R4" 2% $%?:4 
+$"#4(()*) )-:&)("(48 $%+7$"#"&"(48. O()?%&'(5?4 +34-%"? 7) 4 *$,775 #&8 :%1#)I 
@%$%:-"$4+-4:4 :$).4 – *$,77% 2(%3"(4I, (" 7$".56%0R4@ :$4-43"+:)I -)3:4 
$%+7$"#"&"(48 4++&"#,"?)*) 7%$%?"-$% . 10% ((41(4" 10%), *$,77% 2(%3"(4I, 
7$".)+@)#8R4" 90%-:$4-43"+:,0 -)3:, $%+7$"#"&"(48 7%$%?"-$% (."$@(4" 10%) 4 #." 
7$)?"1,-)3(5" *$,775 (10%-25% 4 75%-90%). =$)."#"() +$%.("(4" 2(%3"(4I 
7%$%?"-$). .("6("I +$"#5, +))-."-+-.,0R4@ ()$?%&'(5? 4 %()?%&'(5? 2(%3"(48 
?"#4;4(+:4@ #%((5@. E&8 ,3"-% .$"?"((5@ .%$4%;4I .)2?)1()I +.824 7)&'2,"?+8 
?"-)#)? (%&)1"((5@ S7)@, ):$,1%8 $"7"$(,0 -)3:, (0-#"(') 4(-"$.%&)? + 5 #("I. 

Q(%34?5" $"2,&'-%-5 4?"0- .5$%1"((,0 *"(#"$(,0 4 +"2)((,0 2%.4+4?)+-'. 
D++&"#).%(4" ?)1"- 7)+&,14-' )+().)I #&8 $%2$%/)-:4 .)2?)1(5@ ?"@%(42?). 

.&48(48 .("6("I +$"#5 (% )$*%(42? 3"&).":% 4 +)+-%.&"(40 ?"-)#4: 
+7";4%&424$).%((5@ 7$)*()2). 7)*)#5. 
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THE METHOD TO ESTIMATE SPACE WEATHER AND EARTH WEATHER 
PARAMETERS VARIATIONS 

AS HUMAN HEALTH RISK FACTORS 
Golovina E.G , Stupishina O.M , Yanovskaja E.G , Lipovitskaja I.N. 

Russian State Hydrometeorological University 
195196, St. Petersburg, Malookhtinsky pr., 98, goloveg@yandex.ru 

 
Keywords: Earth weather, space weather, environmental characteristics, medical data, specific weather 

forecast.  
We have investigated the hypothesis about the correspondence between the “normal” 

environment characteristics and “normal” human health status. 
The weather complex describes the environment in outline. It contains 2 parts: the space 

weather and the earth weather.  5 data blocks are included to this complex: 1) parameters of the 
solar activity (SA); 2) the interplanetary field status in Earth vicinity; 3) geomagnetic field 
variations; 4) atmosphere electromagnetic field variations; 5) meteoparameters. The total number 
of examined environmental parameters is 77.  

Results of presented work show the necessity of the time monitoring of the whole 
environmental complex status, and listed variable parameters those demand the special attention.  

One can work out the basis for the accurate medical forecast as the results of the 
presented work. 
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!"#$%& 6 !"#+#$%,)-"#) 4'#)"*%'#10/%) % 

$'0&#-*'#%*)+8/0. !"#+#$%.. #5'0>)/%) - #*:#&0(% /0 

;'50/%6%'#10//3: *)''%*#'%.: 
 

 

JF_OLD<HDUG<AO` AB9=BLGLHO HG]LBKBCDUG<ABW 
=KOH[BF9V «HG]LBKBCDD >ABKBCDUG<ABCB FOQMDHD`» 

=E8+@-. /.N.1, #+8,(5 O.0.1, #+)(@-. 0.!.2, N-8>75-. '.=.3 
1<-))(9)*(9 >-)74+8)H.355D9 >(48-@3H3-8-,->(C3)*(9 75(.38)(H3H, 

 >. !+5*H-?3H38E78>, <-))(A 
2N-)*-.)*(9 >-)74+8)H.355D9 75(.38)(H3H (@. N./.O-@-5-)-.+, N-)*.+, <-))(A 

3N(5J*-5-@8+I.(H(A <-))((, N-)*.+, <-))(A 
195196, !+5*H-?3H38E78>, N+,--RH(5)*(9 28., 98, rector@rshu.ru 

 
#,BC3.D3 ),-.+: U*-,->(A, 78E+5()H(*+, H3R5-,->(C3)*+A 2,+HG-8@+. 
H"@()&)*43"+:%8 7&%-!)$?% «H"@()&)*44 S:)&)*43"+:)*) $%2.4-48» (#%&"" – H= 

H>F) $%2$%/)-%(% (% )+().%(44 $"6"(48 =$%.4-"&'+-."(()I :)?4++44 7) .5+):4? 
-"@()&)*48? 4 4(().%;48? (=AMHD), 7$)-):)& )- 3 %.*,+-% 2010 *. ^ 4 4 ,-."$1#"(% 
$"6"(4"? =AMHD, 7$)-):)& )- 5 40&8 2011 *. ^ 3. 

D(4;4%-4.(,0 *$,77,, )+,R"+-.&8.6,0 $%2$%/)-:, 2%8.:4 ) +)2#%(44 H= H>F, 
+)+-%.4&4: 

• F)++4I+:4I *)+,#%$+-."((5I *4#$)?"-")$)&)*43"+:4I ,(4."$+4-"- (FCC9J); 
• 9)+:).+:4I *)+,#%$+-."((5I ,(4."$+4-"- 4?"(4 9.M K)?)()+).% (9CJ); 
• L%;4)(%&'(5I 4++&"#).%-"&'+:4I ,(4."$+4-"- «M5+6%8 6:)&% S:)()?4:4» 

(MP>).  
• B$*%(42%;4"I-:))$#4(%-)$)? 7) 7)#*)-).:" 2%8.:4 .5+-,74&) F,++:)" 

*")*$%!43"+:)" )/R"+-.) (FCB).  
T"&'0 $%2$%/)-:4 H= H>F 8.&8"-+8 +)2#%(4" :)??,(4:%-4.()*) 4(+-$,?"(-% #&8 

,:$"7&"(48 :)(:,$"(-)+7)+)/()+-4 $)++4I+:)I S:)()?4:4 . ,+&).48@ *&)/%&42%;44 2% 
+3"- .("#$"(48 S:)&)*43"+:4 34+-5@ -"@()&)*4I, )/"+7"3"(48 S:)&)*43"+:)I 
/"2)7%+()+-4 4 ,?"('6"(48 $%("" (%:)7&"(()*) S:)&)*43"+:)*) ,R"$/%, + ,3"-)? 
(")/@)#4?)+-4 7).56"(48 S!!":-4.()+-4 2%-$%-. 

B$*%(42%;4)(() H= H>F 8.&8"-+8 )/\"#4("(4"? ,3%+-(4:)., .:&03%8 )$*%(42%;44 
&0/)I )$*%(42%;4)(()-7$%.).)I !)$?5 4 !)$?5 +)/+-."(()+-4, . -)? 34+&" 
*)+,#%$+-."((5@ ,3$"1#"(4I, 7$)!"++4)(%&'(5@ )/\"#4("(4I, %++);4%;4I 
("*)+,#%$+-."((5@ )$*%(42%;4I, (%,3(5@ )$*%(42%;4I 4 .5+64@ ,3"/(5@ 2%."#"(4I, 
$%2#"&80R4@ ;"&4 4 2%#%34 H= H>F 4 ,3%+-.,0R4@ . 4@ #)+-41"(44. =) +)+-)8(40 (% 30 
?%$-% 2012 *. : H= H>F ,1" 7$4+)"#4(4&4+' ):)&) 110 )$*%(42%;4I-,3%+-(4:).. 

J$/%(4+-43"+:%8 :)?7)("(-% H= H>F, .:&03%0R%8 7$)/&"?%-4:, S:)&)*44 
/)&'64@ *)$)#). 4 7$)?56&"((5@ 2)(, +)#"$14- +&"#,0R4" $%2#"&5 4++&"#).%(4I:  

• -"@()&)*44 4 +4+-"?5 .)#))34+-:4 4 *%2))34+-:4;  
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• -"@()&)*44 +):$%R"(48 .5/$)+). 7%$(4:).5@ *%2). . 7$)?56&"(()+-4 4 
S("$*"-43"+:)? +":-)$" F)++4I+:)I ["#"$%;44;  

• -"@()&)*44 4+7)&'2).%(48 ().5@ -47). 42)&8;4)((5@ ?%-"$4%&). #&8 2%R4-5 
7)."$@()+-(5@ 4 *$,(-).5@ .)# )- -"@()*"((5@ 4 %(-$)7)*"((5@ .)2#"I+-.4I; 

• -"@()&)*44 ,-4&42%;44 4 7"$"$%/)-:4 $%2&43(5@ .4#). +)$-4$).%((5@ 4 
("+)$-4$).%((5@ -."$#5@ /5-).5@ )-@)#). + 7)&,3"(4"? 42 (4@ .-)$43()*) +5$'8 4 
*)-).)I 7$)#,:;44;  

• -"@()&)*44 4 )/)$,#).%(4" #&8 7"$"$%/)-:4 4 ,(43-)1"(48 ?%-"$4%&). 4 
+5$'8, +)#"$1%R4@ )7%+(5" 4 )+)/) )7%+(5" 2%*$82(80R4" ."R"+-.%;  

• -"@()&)*44 )/"+7"3"(48 S:)&)*43"+:)I /"2)7%+()+-4 7)&4*)(). 4 )/\":-). 
+!"$5 )/$%R"(48 + )-@)#%?4 7$)42.)#+-.% 4 7)-$"/&"(48 (.:&03%8 )+)/) -):+43(5");  

• -"@()&)*44 4 +4+-"?5 S:)&)*43"+:)*) ?)(4-)$4(*% 4 7$)*()24$).%(48 
+)+-)8(48 7$4$)#()I +$"#5 . :$,7(5@ 7$)?56&"((5@ *)$)#%@ 4 (% )+)/) )@$%(8"?5@ 
7$4$)#(5@ -"$$4-)$48@; 

• -"@()&)*44 4(+-$,?"(-%&'()*) :)(-$)&8 .5/$)+)./+/$)+). 2%*$82("(4I . 
%-?)+!"$,, .)#(5" )/\":-5, 7)3.5; 

• -"@()&)*44 +)2#%(48 4 %:-,%&42%;44 :%#%+-$). -"$$4-)$4I 4 %:.%-)$4I + 
(%4/)&'64? ,$).("? S:)&)*43"+:)*) $4+:%; 

• -"@()&)*4I )34+-:4 :%(%&42%;4)((5@ +-):). 4 .)#5 #&8 74-'".5@ (,1#; 
• -"@()&)*44 ?)(4-)$4(*% 4 7$)*()24$).%(48 ("*%-4.()*) .)2#"I+-.48 7)*)#()-

:&4?%-43"+:4@ 42?"("(4I, $%#4)%:-4.(5@ :)?7)("(-)., -):+43"+:4@ ."R"+-. 
-"@()*"(()*) 4 7$4$)#()*) 7$)4+@)1#"(48, 4 4@ +).):,7()+-4 (% +)+-)8(4" 2#)$).'8 
(%+"&"(48  

B14#%"?5I )/\"? 7$4.&"3"((5@ $"+,$+). . $%?:%@ #"8-"&'()+-4 H= H>F 2% 
/&41%I6"" #"+8-4&"-4" – ):)&) 80 ?&$#. #)&&. <PO. =&%(4$,"-+8 +)2#%-' . F)++44 
):)&) 3 ?&(. ().5@ $%/)34@ ?"+-, . -)? 34+&" . +":-)$" «2"&"()I» S:)()?4:4 – ):)&) 500 
-5+. $%/)34@ ?"+-. =$"#7)&%*%"-+8, 3-) 2(%34-"&'(%8 3%+-' ,:%2%((5@ .56" 7):%2%-"&"I 
/,#"- +.82%((% 4?"(() + ,$/%(4+-43"+:)I :)?7)("(-)I H= H>F. 

 
 

THE URBAN COMPONENT OF THE TECHNOLOGICAL PLATFORM 
“TECHNOLOGIES OF ECOLOGICAL DEVELOPMENT” 

Abramov V.M.1, Karlin L.N.1, Kasimov N.S.2, Morgunov B.A.3 
1Russian State Hydrometeorological University, St. Petersburg, Russia 

2Lomonosov Moscow State University, Moscow, Russia 
3N(5J*-5-@8+I.(H(A Russia, Moscow, Russia 

195196, St. Petersburg, Malookhtinsky pr., 98, rector@rshu.ru 
 

Keywords: Ecology, urban studies, technological platform. 
The technological platform “Technologies of ecological development" (hereinafter - TP 

TED) is developed under the decision of the Government Commission on high technology and 
innovation (GCHTI) (Protocol # 4 of 3 August 2010.) and approved by the GCHTI decision 
(Protocol # 3 of 5 July 2011). 

The initiative group for TP TED creation included: 
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• Russian State hydrometeorological University (RSHU); 
• Lomonosov Moscow State University (MSU); 
• National research University “Higher school of Economics” (HSE). 
Organization-coordinator for the TP TED was the Russian geographical society (RGO). 
The aim of TP TED is the creation of a communicative tool for strengthening the 

competitiveness of the Russian economy in conditions of globalization through the introduction 
of environmentally clean technologies, ensuring of ecological safety and reduction of the 
previously accumulated environmental damage taking into account the need to increase cost-
effectiveness. 

Organizationally TP TED is an association of the participants including the organization 
of any organizational-legal forms and forms of ownership, including state institutions, 
professional associations, associations of non-governmental organizations, scientific 
organizations and higher educational institutions committed to TP TED aims and objectives and 
involved in achieving them. About 110 organizations-participants have already joined to TP 
TED as 30 March 2012.  

TP TED has the urban component that concentrates on the ecological problems of cities 
and industrial zones. This component of TP TED contains the following topics of research: 

• technologies and systems for water treatment and purification; 
• technology for reducing greenhouse gas emissions in industry and energy sector in the 

Russia; 
• technology for use of new types of insulation materials for the protection of surface and 

ground waters from the technogenic and anthropogenic impact; 
• technology for utilization and processing of various kinds of sorted and unsorted 

municipal solid waste with the receipt of these secondary raw materials and finished products; 
• technologies and equipment for recycling and destruction of materials and raw 

materials containing dangerous and extremely dangerous contaminants; 
• technology to ensure the environmental safety of sites and objects of waste treatment of 

production and consumption (including highly toxic); 
• technologies and systems of environmental monitoring and forecasting for the big 

industrial cities and on specially protected natural territories; 
• technology for instrumental control of emissions/discharges of pollutants into the 

atmosphere, water, soil; 
• technology of creation and updating for inventories of territories and water areas with 

the highest level of ecological risk; 
• technologies for cleaning the sewage and drinking water; 
• technologies for monitoring and forecasting of the negative impacts of weather and 

climate change, radioactive components, toxic substances of technogenic and natural origin, and 
their combination on the population health. 

The expected volume of attracted resources in the framework of the TP TED for the next 
decade is about $ 80 billion. It is planned to create about 3 million new jobs including about 500 
thousand jobs in the sector of “green economy”. It is expected that a considerable part of the 
above mentioned indicators will be connected with the urban component of the TP TED. 
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PUBLIC ENVIRONMENTAL REVIEW OF ST.PETERSBURG SOLID 
MUNICIPAL WASTES PROCEEDING AND DUMPING FACILITY 

Agakhanyants P.F. 
St.Petersburg State University of Economics and Engineering 

St.Petersburg, Russia 
191002, Marata str., 27, aga-polina@yandex.ru 

 
Keywords: waste proceeding, waste dumping, landfills, solid municipal wastes, public participation.  
Public environmental review (OEE) is one of few formal public participation tools in 

Russian Federation. OEE is regulated by art. 20-25 of Federal Environmental Review Act as 
well as by on Federal Nature Protection Act. Regulation on Environmental Review Procedure 
and EIA Regulations and also set a legal framework in a field.  

In 2005 «St.Petersburg Waste management concept for 2006-2014» provided for a new 
landfill to the south from St.Petersburg. In 2009 a land plot in Leningrad region on a border of 
Kirov and Tosno districts was allocated for these purposes. In 2010 The St.Petersburg 
Government invited tender for planning and surveying works for planned St.Petersburg solid 
municipal wastes proceeding and dumping facility.  

The planned development has sparked public protests, primarily among the local public 
from the town of Nikolskoe and Uljanivka village. ECOM assessment Centre (regional NGO 
St.Petersburg Society of Naturalists) has registered and conducted public environmental review 
of projected waste dumping facility. The key factors of success were OEE financing and 
documentation provision for OEE.  

OEE analysis was in two major directions: 
" assessment of project documentation corresponds to legislation. Here we 

evaluated 
o composition of  project documentation; 
o description of environment; 
o project impact prediction and 
o mitigation measures.  
" assessment of project’s environmental safety, namely feasibility of choice of 
o land plot; 
o technologies and other alternatives; 
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o public participation.  
Public environmental review concluded that project documentation does not completely 

correspond to Russian environmental legislation and environmental safety requirements: 
" description of environment is not complete for EIA purposes; 
" EIA is poorly conducted for construction and shutdown phases; 
" public opinion was not considered properly in EIA; 
" mitigation measures do not cover all significant impacts.   
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SUBSTANTIATION OF NECESSITY FOR CLEANING OF RIVERS 

AND CANALS SAINT-PETERSBURG FROM BOTTOM SEDIMENTS 
Bykovskaya E.=., Maksakova I.B. 

St. Petersburg National Research University of Information Technologies, 
Mechanics and Optics, St. Petersburg, Russia 

197198, St. Petersburg, Blohina str., 5/2 – 17, brownies@mail.ru 
 

Keywords: atomic-emission spectrometry, hydride generation, arsenic, antimony, bottom sediments, 
environmental monitoring, measurement procedure. 

The necessity of cleaning rivers and canals in St. Petersburg and continuous monitoring 
of heavy metals in sediments and in aquatic environments is described in the paper. The paper 
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addresses the need for new measurement procedure of toxic metals mass concentration in bottom 
sediments samples. Hydride generation in conjunction method with atomic-emission 
spectrometry method will be used in developing measurement procedure. It will allow the 
definition of pollutants at low levels of concentration, as well as their separation from the natural 
source may be performed with greater sensitivity and accuracy. 
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phytopathogen bacteria. 
Microbial surface active substances (surfactants) are able to reduce surface and interfacial 

tension, absorb heavy metals, and increase the efficiency of remediation of oil polluted 
ecosystems, exhibit anti-microbial and anti-adhesive effects against pathogenic microorganisms. 
Due to the unique properties of microbial surfactants they can be used in various industries. The 
feasibility of their practical application depends on the economic efficiency of production. One 
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of the ways to reduce the cost of microbial surfactant technology is to use the cheap growth 
substrates, such as wastes from other industries. 

The oil-oxidizing bacteria were isolated from the oil-polluted samples of soil and 
identified as Rhodococcus erythropolis IMV Ac-5017, Acinetobacter calcoaceticus IMV M-7241 
and Nocardia vacinii K-8. The ability of these strains to synthesize the metabolites with surface-
active and emulsifying properties during the cultivation on traditional hydrophobic and 
hydrophilic substrates was determined. 

The aim of present work was to study the possibility of using various waste products as a 
cheap growth substrates for the surfactant synthesis by R. erythropolis IMV Ac-5017, A. 
calcoaceticus IMV B-7241 and N. vaccinii K-8, and also to determine the antimicrobial and 
antiadhesive properties of these preparations and their possible use for the remediation of 
ecosystems from oil and heavy metals. 

Liquid paraffin, whey, fried and refined sunflower oil, and molasses were used as carbon 
and energy sources. In control variants strain IMV B-7241 were cultivated in medium with 
ethanol, strain IMV Ac- 5017 in medium with n-hexadecane, and strain K-8 – with glycerol. 

It was shown that R. erythropolis IMV Ac-5017, A. calcoaceticus IMV B-7241 and N. 
vaccinii K-8 were able to synthesize surfactants on all substrates tested, except the whey. The 
maximal rates of surfactants biosynthesis have been registered while the cultivation of strains 
IMV Ac-5017, IMV B-7241 and K-8 in oil containing medium: increasing of the conditional 
surfactant concentration by 1.5-2.5 folds compared to the medium with n-hexadecane, ethanol or 
glycerol. The increase of the quantity of biosurfactant of strains IMV B-7241 and K-8 by 80-
196% and 40% was observed when molasses or liquid paraffin were used as carbon sources 
compared to the cultivation on ethanol- and glycerol containing medium. 

It was established that surfactant preparations of R. erythropolis IMV Ac-5017, A. 
calcoaceticus IMV B-7241 and N. vaccinii K-8 composed of the cultural liquid intensified the 
processes of oil degradation in contaminated water and soil. The degree of the crude oil 
degradation in presence of surfactant preparations (5 %) was 83-92 % and 51-86 % in water (2.6 
g of oil/L) and soil (21.4 g of oil/kg) respectively, after 30 days. However, the pollution in 
ecosystems are often complex (crude oil and heavy metal cations), so at the next step we 
investigated the influence of surfactants of A. calcoaceticus IMV B-7241 and R. erythropolis 
IMV Ac-5017 on the degradation of petroleum in soil and water in the presence of Cu2+. It was 
determined that the oil destruction degree in the presence of Cu2+ (0,01-0,5 mM) and surfactants 
of strains IMV Ac-5017 and IMV B-7241 was 95-98% and 91-92% in contaminated water and 
soil, respectively, after 30 days. 

It was shown that surfactants synthesized by strains IMV Ac-5017 and IMV B-7241 have 
antimicrobial effect against the number of bacterial and yeast test cultures. Thus, after 1-2 h 
treatment with surfactant preparation of R. erythropolis IMV Ac-5017 (0,92-1,44 mg/mL) or A. 
calcoaceticus IMV B-7241 (0,15-0,22 mg/mL) the reduction of quantity of Bacillus subtilis cells 
BT-2 by 100 %, Candida tropicalis PBT-5 – 85 %, Candida albicans D-6 – 74 %, Escherichia 
coli IEM-1 – 67 %, Saccharomyces cerevisiae ON-3 – 48%, and Candida utilis BVS-65 – 18% 
was observed. 

It was determoned that surfactant preparation of A. calcoaceticus IMV B-7241 (0.28 
mg/mL) reduced the number of attached cells of B. subtilis BT-2 on the tile and linoleum by 
41.3% and 82.4%, E. coli IEM-1 - on the steel, plastic and ceramic tiles by 41, 15 and 14 %, 
respectively. 
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Thus, the results of this work show the possibility of utilization of industrial wastes and 
production of practically valuable surfactants with multifunctional application, which can be 
used as preparations for the oil polluted water and soil remediation, as well as an effective 
antimicrobial and antiadhesive agents. 
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One of the methods of environmental management assessment based on the system 

approach is the method of life cycle assessment (LCA). Regarding to wastes life cycle can be 
defined as the succession of processes from the moment of occurrence of the waste to its 
termination. Waste in this case should be considered as a source of secondary raw materials and 
the waste handling system as production system.  

Negative impact on the environment takes place at all stages of the technological cycles 
of the waste treatment. Detail level of these impacts and methodology of evaluation depends on 
the purpose of the research. 

Globally speaking the process of the assessment of the life cycle impacts is a linkage 
between the inventory data of wastes and their specific impacts on the environment. Assessment 
of the life cycle impacts can be defined as an attempt to classify these impacts on the basis of the 
on the chemical, sanitary information and other properties of the waste.  

The goal of the research of the life cycle of wastes can be the risk assessment of 
environment pollution, efficiency assessment of processes in technological cycles of waste 
treatment based on the changes in their effects on human health and the environment. 
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Environmental aspects and potential impacts throughout the life cycles of wastes from 
their generation till the degradation can be valued using the method of life cycle assessment.  

According to the methodology  LCA should include the selection of impact categories 
and indicators of these categories. The difficulty of assessing the environmental safety of the 
waste treatment systems lies in the fact that the environmental impact of the wastes and the 
facilities used for the sanitary cleaning of their habitat, is not always unambiguously, because 
indicators are rarely exclusive for one category of impacts. 

Using the method of life cycle assessment applied to wastes can have the following 
specific limitations: 

! characteristic models used for inventory analysis or evaluation of the impact on the 
environment are being limited by assumptions and can be used to assess the specific potential 
impacts only; 

! the accuracy of the assessment may be limited by the complicated availability of the 
necessary data or lack of monitoring system of the environment in the vicinity of waste treatment 
objects; 

! it is difficult to determine objectively the scope of the impact of wastes on a subject 
due to the fact that this requires additional regular environmental research and identifications of 
cause-and-effect relationships between the properties of waste and the qualitative characteristics 
of the environment, which occurs due to the implicit ability of indicators in this category to 
reflect the impact categories. 

Using the method of life cycle assessment in relation to the wastes is justified and 
effective when using systematic approach in the environmental management, as well as using the 
methodology for detailed study of categories’ impact with the allocation of elementary waste 
streams.  

The results of the research life cycle assessment can be used by the executors and the 
customers in waste handling system (to control of ecological safety of the process), a the state 
controlling bodies and municipal authorities to monitor the effectiveness of waste management 
system and emergency preventions. 
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Keywords: waste management, morphological composition. 
St.Petersburg is a unique subject of the Russian Federation. Here over 4 mln people live 

on general territory of 1400 km2, so about 3000 citizens are at 1 km2. Volume of MSW annually 
collected in St.Petersburg is more than 6 mln m3, 75% of which comes from housing facilities, 
25% from other sources. 

In recent time in St. Petersburg a difficult situation in the treatment of solid municipal 
waste, as the capacity of existing landfills for waste disposal was exhausted, and the technologies 
of processing and disposal of waste did not meet modern environmental standards. The city with 
the challenge of creating a new system of management and recycling in the global principles of 
sustainable development and reliability was faced.  

Research of MSW is needed for waste management system planning.  
Investigation and literature review are indicated that necessity of new methodology 

elaboration. The Working Group of Saint-Petersburg State Polytechnical University of the 
international project «Seasonality of Municipal Waste Generation and Composition and 
Corresponding Fluctuations of Various Environmental Indicators for Waste Management and 
Treatment Facilities» are made investigation of morphological composition. 
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The cycle of natural experiment includes: 
- sampling (picking of primary sample, forming of average sample), 
- sorting analysis of average samples and preparation of laboratory and analytical 

samples, and also 
- laboratory analysis of moisture content.  
Content of MSW components was determined in percentage of wastes weight of natural 

moisture content.  
Results of scientific research of morphological composition of solid municipal waste of 

work team in the concept of composition fluctuation according to seasonality are presented. 
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City planning activities, including documentation design, accelerated in practically all 

regions of the Russian Federation and made necessary addressing various issues of urban area 
planning both on the regional and on the municipal levels. Planning specifics of cities, their 
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regional and development characteristics, their ecological situations and other conditions became 
more evident and had to be considered in city space modeling to match modern time demands. 
An urban area is a special territorial system, which is created and organized by men to make 
them comfortable. This urban area has a specific structure of land-use and most often is an arena 
of a tough competition between various land-users, and although their spectrum of demands and 
capabilities is very wide, they all have to meet certain requirements that insure favorable 
ecological conditions in this area. However, environmental situations in many urban areas do not 
satisfy the desired city requirements, as most of these areas are the clusters of industries and 
businesses. 

The mitigation of anthropogenic loads on the urban area is impossible without an 
adequate system of its land development. This system should be based on the model of the 
optimal organization of the urban area, which defines and optimizes the economic and 
environment-stabilizing functions of urban lands according to the required norms and accepted at 
the different urban management levels. We accept the Yu.P.Mikhailov’s definition that 
“management is a key term, which defines the essence of the organization category. There is no 
organization if there is no management.”  

The spectrum of ecological functions of urban lands, including industrial, is quite diverse 
although in the city planning documentation it is described as one environment-protection 
category. Urban ecological planning aims at selecting ecologically important lands based on 
strictly defined principles, for example a systemic correlation of the main ecological functions of 
the selected elements in the vertical hierarchy and horizontal differentiation of territorial 
systems; completeness and maximal utilization of functional links both within separate elements 
and between them; preservation and consideration of regional specifics of the area to be planned.  

The ecological carcass of urban areas (ECUA), as the sphere of ecological planning 
describes important natural and natural-anthropogenic complexes, ranged by their land-use 
priorities, which provide the sustainable development of urban zones and conditions comfortable 
for men.  The ECUA is based on the creation of green zones, i.e. reclamated lands and artificially 
created bioceonoses adapted to urban conditions. 

The ECUA formation should follow the peculiarities of ecological planning of a 
particular city and consider both its regional specifics and its development character. For 
example, the peculiarity of many Far Eastern cities is that their industrial potential increased due 
to the economic growth whereas most ecological requirements were neglected. As the result 
there are no separation (buffer) zones between industrial and residential areas in many cities. 
Quite often some elements of infrastructure and social life act as certain landmarks in the city 
development history, for example, the location within the city of airports, prisons, cemeteries, 
mining facilities, etc. The specifics of natural prerequisites, quite comfortable in many cases, 
should be also mentioned as our cities “live” within them. The high vulnerability of natural 
ecosystems and the character of natural process dynamics never forgive ‘faults’ in planning and 
monitoring, which cause evident and sharp ecological problems as well as high economic 
expenses to support urban infrastructure (e.g. road construction, surface-water drains, etc.). 
Another rather significant feature is a low level of natural resource use standards, environmental 
education and awareness of the public. 

The creation of the ecological carcass of the Khabarovsk City area was composed of two 
stages. At the first stage the ecological-functional zoning allowed selecting environment-
destabilizing, environment-forming, environment-stabilizing and anthropogenic-technogenic 
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zones. At the second stage the ECUA structure was developed and included landscape elements 
(parks, special protected areas, landscape-recreation zones, etc.) and linking corridors 
(boulevards, water stream protected areas, green belts along the roads, etc.). All elements, which 
compose the ACUA, have well-defined ecological functions, and hence activity requirements, 
which help retaining these functions.  
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THE ROLE OF THE RUSSIAN TARGET PROGRAMS IN 
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Keywords: concept, criteria, indicators, ecological policy. 
As declared in the concept of the long-term social and economic development of Russia 

up to 2020, the development of its regions should follow the guidelines of the respective national 
programs. The national ecological policy, implemented on the municipal level, consists of 
certain activities towards the improvement of the ecological situation in a particular settlement, 
described and adopted in the target programs.  
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Two ecological programs (2001-2005 and 2006-2010) were implemented in Khabarovsk, 
a big administrative and industrial center with population of 580.6 thousand people. The major 
program tasks were traditional and similar to those, described in urban development documents, 
and were focused on air and water pollution monitoring, development of a natural complex, 
wastes management, environmental awareness-building and education. The analysis of 
implemented program activities revealed the following improvements of the ecological situation 
in Khabarovsk:  

• the dynamics of pollutant emission into the atmosphere became stably decreasing, 
which allowed excluding Khabarovsk from the list of highly polluted cities, where it was for 
many years;  

• the quality of water in the Amurskaya sub-channel and other small rivers in the city 
was improved;   

• the dams at the entrance of the Pemzenskaya and Beshenaya sub-channels stopped the 
adverse transformation of the Amur mainstream at Khabarovsk;   

• the problem of the utilization of the 1st class toxic wastes (mercury-containing lamps 
and devices) was solved both on the city and Khabarovsky Krai level;  

• Khabarovsk became a prize winner of the 2002, 2004 - 2008 All-Russia Contests on 
urban landscaping and greening.  

Although Khabarovsk noticeably succeeded in its development, its ecological conditions 
in many ways do not meet modern requirements for sustainable development of urban 
ecosystems. Both programs, mentioned above, did not cover all the existing problems. Besides, 
the assessment of performance efficiency was mostly based on the calculations of the money 
spent and the expected ecological results were mostly described in a declarative manner, such as 
the decrease of pollutant emission into the atmosphere and the number of accidental releases; the 
rational use of water resources; the decrease of the amount of untreated wastes; the creation of a 
regulatory and legal framework for special protected areas management, etc. Activities of 
industries and businesses were not always aimed at actual environment improvements that is 
why many technical and technological measures did not produce substantial effects. 

Therefore the concept of Khabarovsk environment improvement needed further 
development. The finally approved concept stated the following priorities: defining urban 
ecological problems and management possibilities; defining indicators and priorities aspects of 
ecological monitoring of the urban environment; preliminary assessment of the Program 
efficiency. 

The 2011-2015 Program continues solving the traditional tasks defined and started in the 
previously implemented programs as well as targets at the new ones, namely: 

• areal zoning by the anthropogenic loads and ecological conditions to find optimal 
location of green zones and ecological carcass of the urban territory; 

• identifying environmental criteria and indicators to optimize the efficiency of the 
Khabarovsk City development programs implemented at present and to be implemented in the 
future. 

The following three groups of such indicators were developed: ecological-economic; 
ecological, ecological-educational. Each group and indicator reflects a particular problem. 
Indicator dynamics allows assessing the efficiency of undertaken program activities. A special 
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attention is given to the regional specifics of Khabarovsk as it is situated on the banks of the 
Amur, which is a transboundary river. 

In general, the target programs developed to improve the urban environment are 
important documents, which serve guidelines for municipal management in their efforts to create 
the quality of urban environment of required parameters. 
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MEDVEDITSA RIVER IN THE VOLGOGRAD REGION OF AS THE 
SOLUTION OF ENVIRONMENTAL PROBLEMS IN THE REGION 

Oshhkin M.I., Polozova I.A., Golubeva Y.C., Zheltobryuhov V.F. 
Volgograd State Technical University, Volgograd, Russia 

400005, Volgograd, Lenina pr., 28, Lion25.07.88@mail.ru 
 
Keywords: clearing the river bed, the environmental problem solving method. 
City Mikhaylovka, in the Volgograd region with a population of 58.7 thousand people, is 

located on the right bank of the Medvediza river (tributary of the Don), 190 km from Volgograd. 
Medvediza river is a source of local water supply Mikhailovka. Section of the river at the 
location of intakes gradually turns into a roll from the bottom sediments, which will contribute to 
the full inscription of the device and the sediment will thus change the configuration of the 
riverbed Medveditsa and will make worse its ecological status and will interfere with the smooth 
the work of abstraction in particular. 

The aim of the project is to solve the current environmental problems. 
For this, we investigated several methods. The most advantageous method of purification 

of water from natural pollutants, primarily sand, by distribution channel of the river clean 
Medveditsa in the water intake of “Sebryakovcement”. 

For the chosen method of scientific evidence we have examined surface and groundwater 
of Medveditsa River. We have learnt meteorological conditions, physical, geographical, 
hydrological conditions, and hydrology of the river Medveditsa in the area of water intake. We 
have investigated the natural ecological system of the river. Fish industry characteristic of the 
Medveditsa have been given in the vicinity of the water intake. We have shown that the chosen 
method also solves the environmental problems and river does not change the channel, increases 
the area of fish nursery grounds, prevents breaking of the loop neck, ruled out shallowing of the 
river and overgrowing of crusty coastal vegetation. We have studied the natural contaminants of 
water intake (river bottom soils and coastal land), have defined the qualitative and quantitative 
composition. Also we have considered the negative influence of work related for the clearing of 
the Medveditsa’s water-protection zone. At the same time have assessed this method influence 
on the environment and have proposed measures to reduce it. 

Investment attractiveness of the project is extracted in the process of clearing the building 
sand (up to 100,000 tons annually), according to the existing legislation, it is an industrial waste 
with V class hazard. However, if introduce changes into the plan of standards and limits wastes 
location and coordinate with supervisory organization, will allow translate the specified “waste 
to profit”, covering the investment component task of our main aim to protect the water intake 
device from the influence of sediment and provide continuity of water supply. 
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Keywords: town-planning, investment, cluster, single sanitary-hygienic zone. 
Guarantee of stable development of contemporary megapolis is achieve in case of 

balanced account of economical, social, and ecological factors during realization of town-
planning activity. 

Realization of this principal is especially important for development of the first-rate 
megapolis of Northern Europe – St.Petersburg – center of concentration of social and economic, 
historical and cultural, industrial and natural dominants. 
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The last decades is characterized by the high activity of investment work in St.Petersburg, 
it creates the necessary prerequisites for structural changes both its territories and conditions of 
economic activity. 

By the estimation of rating agency “Expert RA”, St. Petersburg occupies the forth place 
by the investment risk and the second by the investment potential in the investment rating of 
regions. The least investment risk – legislative, the greatest – ecological. 

One of the main directions of town-planning reorganization of St. Petersburg production 
complex is the process of decrease of functional industrial zones in central part of the town by 
the relocation enterprises at the periphery. 

An approximate list of territories, proposed for reconstruction and arrangement of the 
objects of industrial, transport-logistic, social-business and warehouse destination in quantity of 
28 zones and also the dates of actions related to development the documents of territorial 
planning was determined by St. Petersburg Government regulation ^ 493 from15 March 2007. 

Zones of top-priority development – “Shushary”, “Metallostroy”, “Konnaya Lahta”, 
“Noidorf”, “Krasnoselskaya”, “Rybatskoe”, “Ruchi”, “Novo-Orlovskaya”, “Kamenka”. 

The process of redistribution of industrial zones at St.Petersburg territory creates the 
prerequisites for realization the principals of cluster method of attack to arrangement of 
industries. 

The purpose of cluster policy is to increase the level of economical development and 
competitiveness of the town in the global and national markets thanks to create an effective 
multiple complex on the base of maximum utilization of branch, technological, innovation, 
human, financial and administrative potential taking into account the economical interests of all 
participants.  

The most dynamic developed and perspective clusters of St. Petersburg are: car 
enterprises – in industrial zones “Shushary-2”, “Kamenka”, “Marino”, pharmaceutical cluster – 
in industrial zones “Novo-Orlovskaya”, “Pushkinskaya”, “Noidorf” and shipbuilding cluster, 
planned to arrangement at the island Kotlin. 

Major constituent of development conception of uninhabitable zones and territories of 
arrangement of the objects of innovation infrastructure is the observance of ecological and health 
standards and requirements. 

According to health legislation for industrial zones, single sanitary-hygienic zones is 
determined taking into account the summary negative impact of all sources, included into 
industrial center, at the environment. 

Control area is the major element of Russian nature-conservative legislation, based on the 
principal of regulation; its size in many respects determines nature-conservative activity of 
enterprise – from the development of section of project documentation “List of actions, relating 
to preservation of the environment” up to determination of standards of maximum allowable 
rejections and getting the permission for detrimental substance. 

Positive experience of project developments of substantiation of single sanitary-hygienic 
zones of industrial centers is existed in St. Petersburg: “Project of substantiation of the size of 
control area of industrial center “Shushary - 2” (full development of the first turn of motor-car 
industrial complex taking into account the development of adjacent territories)”, author:  State 
“Research and Design Center of St. Petersburg Master Plan”; “Project of substantiation of the 
size of single sanitary-hygienic zones of western part of territory of industrial zone 
“Vostochnaya” (“Pushkinskaya”) for arrangement of the objects of industrial, transport-logistic, 
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social-business and warehouse destination for state needs of St. Petersburg consisting of 
conception of development, author LLC Green “City”. 

Analysis of development features of industrial clusters in conditions of existing town-
planning situation of St. Petersburg, performed in this work, shown the high significance of 
taking into account of ecological and health requirements in this process. 
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REDUCTION OF HEAVY METALS IN VERMICOMPOST OBTAINED FROM 
BIOWASTE AT MSW LANDFILLS 

Pasoshnikova T.A., Volkov+ I.V. 
Astrakhan State Technical University, Astrakhan, Russia 

414057, Astrakhan, Christmas str., 4, t.pasoshnikova @ astecoservice.ru 
 
Keywords: microorganisms, compost substrate, vermicomposting, vermiculture, organic waste, heavy 

metals. 
The aim of the study was to evaluate the heavy metal content in the vermicompost 

produced from organic waste in landfills of municipal solid waste (MSW). 
Vermicomposting of organic fraction of MSW was carried out at the base of JSC 

"Astrakhan ECOservice" Astrakhan from 2009 to 2011. 
Studies have shown that vermicompost produced from organic waste, the content of 

heavy metals were different from the initial substrate (manure). So, for all elements except cobalt 
and cadmium in varying degrees ¬ fines decreased their content in comparison with the original 
samples. Traced the dependence of heavy metals in the process of vermicomposting on the 
ability to accumulate these elements ¬ strated vermiculture, the predominance of a particular 
group of microorganisms, as well as the pH of the medium. 

The results of these studies suggest that worms are removed from the substrate and 
accumulate in the body of heavy metals such as lead, cadmium, copper and zinc. For example, 
one month worms recycling sludge from urban wastewater treatment plants, the level of heavy 
metals decreased on average: lead - 17% of cadmium - up to 95%, copper - by 37%, zinc - 19%. 
Three-month sludge vermicomposting reduces the content of these elements in 2-3 times and 
received with the product meets the requirements of the compost. 

At concentrations of heavy metals above the MCL, the latter would not be used in the 
metabolism of the worms and accumulate in the reproductive organs that are rich in proteins with 
sulfhydryl, carboxyl, groups, etc., having the ability to bind active metal. 

According to our observations, metals have a stimulating effect on the growth of 
individuals of the worm, whose mass is 2-3 times more than in specimens cultivated in a 
traditional compost (manure). 
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7$4$)#))@$%(()*) 2%:)()#%-"&'+-.%. E%((5I .4# %,#4-% +&,14- #&8 );"(:4 +))-."-+-.48 
+).$"?"(()*) S:)&)*43"+:)*) +)+-)8(48 -"$$4-)$44 -$"/).%(48? 7$4$)#))@$%(()*) 
2%:)()#%-"&'+-.% 4 ()$?%-4.(5? -$"/).%(48? :%3"+-.% ):$,1%0R"I +$"#5 #&8 
(%+"&"(48. G*) ;"&'0 8.&8"-+8 );"(:% 7)+&"#+-.4I 4?".64@ ?"+-) S:)&)*43"+:4@ 
(%$,6"(4I, 4 :)(:$"-42%;48 -$"/).%(4I 2%:)()#%-"&'+-.%, :)-)$5" (")/@)#4?) /,#"- 
.57)&(4-' 4(."+-)$,, )-."-+-."(()?, 2% #%&'("I6"" 4+7)&'2).%(4" 2%*$82("(()I 
-"$$4-)$44. A -%:4? -$"/).%(48? ?)*,- )-()+4-'+8 -$"/).%(48 7) 7$)."#"(40 
?"$)7$48-4I 7) )34+-:" ($":,&'-4.%;44) 2%*$82("((5@ 2"?"&', :)?7"(+%;44 (%("+"(()*) 
S:)&)*43"+:)*) ,R"$/%, .57&%-5 7) .)2?)1(5? 6-$%!%?, 4+:%? 4 7$. O,#4- 
7)-"(;4%&'()I )-."-+-."(()+-4 7)2.)&8"- 4(."+-)$, );"(4-' ."+' )/\"? /,#,R4@ 
)/82%-"&'+-. 7$4 .)2(4:()."(44 ."$)8-()+-4 (%+-,7&"(48 )-."-+-."(()+-4 2% (%$,6"(48, 
+)."$6"((5" (% 7$)?56&"(()I 7&)R%#:" $%("". 

M F[ 7$);"#,$5, +))-."-+-.,0R4" %,#4-, 7)-"(;4%&'()I )-."-+-."(()+-4, ?)*,- 
(%3%-' $%2.4.%-'+8 . +.824 + )-?"()I -$"/).%(48 )/82%-"&'()+-4 7)&,3"(48 +%(4-%$()-
S74#"?4)&)*43"+:)*) 2%:&03"(48 (% ,3%+-):, 7$"#7)&%*%"?5I 7)# +-$)4-"&'+-.) 
(=4+'?) F)+7)-$"/(%#2)$% )- 03.10.2011 ^ 01/12592-1-32). A$)?" -)*), .."#"(4" . 
#"I+-.4" Y;!\ < 54003-2010 «B;"(:% 7$)6&)*) (%:)7&"(()*) . ?"+-%@ #4+&):%;4I 
)$*%(42%;4I S:)&)*43"+:)*) ,R"$/%. B/R4" 7)&)1"(48» ?)1"- 7)?)3' 4(."+-)$%? 
);"(4-' 4 7$)%(%&424$).%-' ."+' )/\"? )-."-+-."(()+-4, +.82%(()I + )+.)"(4"? 
(%$,6"((5@ 2"?"&'. 

M F[ 7$4 )+,R"+-.&"(44 %,#4-% 7)-"(;4%&'()I )-."-+-."(()+-4 ?)*,- /5-' 
$":)?"(#).%(5 : .57)&("(40 +&"#,0R4" );"()3(5" 7$);"#,$5: 

• B;"(:% +).$"?"(()*) S:)&)*43"+:)*) +)+-)8(48 :)?7)("(-). ):$,1%0R"I 
7$4$)#()I +$"#5 . $%?:%@ 4(1"("$()-S:)&)*43"+:4@ 425+:%(4I; 

• B;"(:% )/\"?). $":,&'-4.%;4)((5@ $%/)- 4 2%-$%- (% 4@ 7$)."#"(4"; 
• B;"(:% 7)-"(;4%&'(5@ S:)&)*43"+:4@ $4+:).; 
• B;"(:% $4+:)., +.82%((5@ + 7$)."#"(4"? $":,&'-4.%;4)((5@ $%/)-; 
• B;"(:% 7)&()-5, (")/@)#4?)+-4 4 #)+-%-)3()+-4 ?"$)7$48-4I 7) ,7$%.&"(48 

$4+:%?4; 
• B;"(:% S:)&)*43"+:)*) ,R"$/%; 
• B;"(:% .)2?)1(5@ :)?7"(+%;4)((5@ .57&%- 7) ,R"$/, . $"2,&'-%-" 

2%*$82("(48 ):$,1%0R"I +$"#5 4 7$434("(48 .$"#% 2#)$).'0 &0#"I; 
• B;"(:% ,+&).4I 4 S!!":-4.()+-4 )+,R"+-.&"(48 7$);"#,$5 S:)&)*43"+:)*) 

+-$%@).%(48; 
• B;"(:% ;"&"+))/$%2()+-4 4 S!!":-4.()+-4 4(."+-4;4I + -)3:4 2$"(48 

.57)&("(48 -$"/).%(4I S:)&)*43"+:)I /"2)7%+()+-4. 
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Keywords: contaminated site audit, due diligence audit, ecological damage, ecological risk, environmental 

insurance. 
The abstracts devoted to the question of possibility and need of use the procedure of due 

diligence audit for investment projects on contaminated sites in Russian Federation. Also the 
recommendations for assessment procedures in such a kind of audit are given. 
 

 
D<<KGEBMOLDG QOCF`QLGLD` OH9B<[GFLBCB MBQEJ]O =FD 

DLaGLGFLB->ABKBCDUG<AD] DQV<AOLD`] =B 
LG[HG=FB9V<KBMV9 B_jGAHO9 JE9JFHDD 

!H78@+5 /.%. 
64@78H)*(9 >-)74+8)H.355D9 75(.38)(H3H, >. %K3.)*, <-))(A 

426034, >. %K3.)*, 7,. 65(.38)(H3H)*+A, 1, st@uni.udm.ru 
 
#,BC3.D3 ),-.+: (5K35385--J*-,->(C3)*(3 (ID)*+5(A, +H@-)G385D9 .-I47R, @-5(H-8(5>. 
J#?,$-+:4I *)+,#%$+-."((5I ,(4."$+4-"- – )#4( 42 ("?()*4@ .,2)., 

("7)+$"#+-."(() .57)&(80R4@ 4(1"("$()-S:)&)*43"+:4" 4 4(1"("$()-
*4#$)?"-")$)&)*43"+:4" 425+:%(48 4 +)+-)8R4@ . <FB. D25+:%(48 $%++?%-$4.%0-+8 
(%?4 :%: !)$?% .).&"3"(48 +-,#"(-). 4 ?%*4+-$%(-). . (%,3()-7$4:&%#(,0 
#"8-"&'()+-', % -%:1" 4+-)3(4: !%:-43"+:4@ #%((5@ #&8 7)+&"#,0R4@ (%,3(5@ 
)/)/R"(4I. M 2008-2011 **. (%?4 .57)&("(5 4(1"("$()-S:)&)*43"+:4" 425+:%(48 7) 65 
("!-"7$)?5+&).5? )/\":-%?; 42 (4@ ,+7"6() 7$)6&4 *)+,#%$+-."((,0 S:+7"$-42, 64. 
B/\":-5 425+:%(4I ("/)&'64", +.82%((5" + /,$"(4"? 4&4 )/,+-$)I+-.)? 
S:+7&,%-%;4)((5@ +:.%14( ()- )#4()3(5@ #) 20-25 :,+-).), +-$)4-"&'+-.)? 4&4 
$":)(+-$,:;4"I -$,/)7$).)#). 4 #$,*4@ 7$)?5+&).5@ )/\":-). + 7$)-81"(()+-'0 
&4("I()I 3%+-4 #) 40 :?. Q% $"#:4? 4+:&03"(4"?, 425+:%(48 .57)&(8&4+' (% ,1" 
(%@)#8R4@+8 . S:+7&,%-%;44 ?"+-)$)1#"(48@, 7$4 (%&4344 , ("!-"#)/5.%0R4@ 
7$"#7$48-4I +4+-"? ."#)?+-."(()*) ?)(4-)$4(*%, #):,?"(-). S:)&)*43"+:)*) 
()$?4$).%(48 (=EM, LE<, =LBBKF), 7&%(). 7$4$)#))@$%((5@ 4 7$)-4.)%.%$4I(5@ 
?"$)7$48-4I. 

D(1"("$()-S:)&)*43"+:4" 425+:%(48 . (%+-)8R"" .$"?8 8.&80-+8 )/82%-"&'(5? 
.4#)? $%/)- 7$4 7$)":-4$).%(44 2(%34?5@ 7$)42.)#+-."((5@ )/\":-).. H$"/).%(48 
<.)#% 7$%.4& <= 11-102-97 «D(1"("$()-S:)&)*43"+:4" 425+:%(48 #&8 +-$)4-"&'+-.%» . 
3%+-4 42,3"(48 +)+-)8(48 .)2#,6()I +$"#5 7$)-4.)$"34.5. 95 );"(4.%"? +)+-)8(4" 
%-?)+!"$()*) .)2#,@% $%I)(). 425+:%(4I :%: 7) #%((5? 7$)42.)#+-."(()*) :)(-$)&8, 
-%: 4 7)+$"#+-.)? 4(+-$,?"(-%&'(5@ 2%?"$).. 

B/R4" $"2,&'-%-5 );"(:4 +)+-)8(48 :)?7)("(-). 7$4$)#()I +$"#5 ("!-8(5@ 
?"+-)$)1#"(4I, :%: 7) ?%-"$4%&%? 425+:%(4I, -%: 4 7) #%((5? ?)(4-)$4(*%, . ;"&)? 
,:&%#5.%0-+8 . +,R"+-.,0R4" 7$"#+-%.&"(48 ) +-%#4I()+-4 $%2$%/)-:4 ("!-8(5@ 
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?"+-)$)1#"(4I 4 +)#"$1%(44 +))-."-+-.,0R4@ +-%#48? $%2$%/)-:4 S:)&)*43"+:4@ 
7$)/&"?. M (%3%&" $%2$%/)-:4, (% +-%#44 (%$%+-%0R"I #)/534, :)*#% 7&%+-).5" #%.&"(48 
"R" ."&4:4, 4 7$4 .+:$5-44 ("!-8(5@ 7&%+-). . 2(%34-"&'(5@ )/\"?%@ .5#"&8"-+8 *%2 42 
«*%2).)I 6%7:4», .)2#"I+-.48 (% %-?)+!"$, (%4/)&"" 2(%34-"&'(5. E)7)&(4-"&'(5?4 
!%:-)$%?4 2%*$82("(48 . S-)- 7"$4)# 8.&80-+8 .5/$)+5 )- /,$).5@ ,+-%().):, )+)/"(() 
+ #42"&'(5? 7$4.)#)?, 4 7)."$@()+-(5I +-): + /,$).5@ 7&)R%#): 4 -$%++ 
:)??,(4:%;4I.  

L% +-%#44 +-%/4&'()I #)/534 ?%+6-%/5 2%*$82("(48 . ;"&)? +):$%R%0-+8. F)&' 
)+().(5@ 4+-)3(4:). 7"$"@)#4- : !%:"&%? 4&4 +."3%? $%++"4.%(48, "?:)+-()?, 
)/)$,#).%(40, 7"3%? 7)#)*$".%.  

M 7"$4)# 7%#%0R"I #)/534 4 (% 2%."$6%0R"I +-%#44 $%2$%/)-:4 (%4/)&"" )+-$5" 
7$)/&"?5 /5.%0- +.82%(5 + (%$,6"(48?4 ;4$:,&8;44 7)#2"?(5@ .)#, 3-) ?)1"- 
7$4.)#4-' : 7)#-8*4.%(40 *&,/4((5@ ?4("$%&42).%((5@ .)# 4 )+)&)("(40 2)(5 
%:-4.()*) .)#))/?"(%. L%$,6"(48 7$4$)#))@$%((5@ -$"/).%(4I, %.%$44 +7)+)/(5 
2(%34-"&'() ,."&434.%-' ?%+6-%/5 2%*$82("(48 .+"@ :)?7)("(-). +$"#5 (% &0/)I 
+-%#44. 

=) ?%-"$4%&%? ?)(4-)$4(*% (%4/)&"" .5+):4" :)(;"(-$%;44 ):+4#% ,*&"$)#% (0,4-
0,75 =EA), #4):+4#% %2)-% (0,2-0,5 =EA) 4 ,*&".)#)$)#). (0,05-0,1 =EA) )-?"3%0-+8 (% 
+-%#44 +-$)4-"&'+-.% +:.%14(. A)(;"(-$%;44 +"$).)#)$)#% (. +$"#("? #) 0,6 =EA) 
.)2$%+-%0- (% 7)2#(4@ +-%#48@ $%2$%/)-:4, :)*#% $%2.4.%"-+8 +"$).)#)$)#()" 2%$%1"(4" 
7&%+-).5@ .)#.  

=) #%((5? 2%?"$). 7$4 425+:%(48@, + 4+7)&'2).%(4"? *%2)%(%&42%-)$% COLA-1O, 
:)(;"(-$%;44 2%*$82(80R4@ ."R"+-. (,*&".)#)$)#5 <1-<12, ):+4# ,*&"$)#%, 
!)$?%&'#"*4#, #4):+4# %2)-%, +"$).)#)$)# 4 (" .@)#8R4" . )/&%+-' %::$"#4-%;44 /"(2)&, 
-)&,)&, S-4&/"(2)&) 7$".56%0R4" 7)$)* 3,.+-.4-"&'()+-4 ((% ,$).(" 0,5 =EA++) 
,#%"-+8 2%!4:+4$).%-' -)&':) 7$4 42?"$"(48@ .(,-$4 <QQ ((% )/.%&).:%@ +:.%14( 4 
#$,*4@ )/\":-)., 7) (%7$%.&"(40 ."-$% . ?)?"(- 42?"$"(48), 4 -)&':) 7$4 (%&4344 
#)7)&(4-"&'(5@ 4+-)3(4:). 2%*$82("(48, -%:4@ :%: $%/)-%0R%8 +-$)4-"&'(%8 4 
-$%(+7)$-(%8 -"@(4:% (#) 1,2 =EA 7) #4):+4#, %2)-%), 7)#(8-5" 42 +:.%14(5 /5.64" . 
S:+7&,%-%;44 -$,/5 (2 =EA 7) /"(2)&,). L% $%++-)8(44 100 ?, -%:1" 7) (%7$%.&"(40 
."-$% 4 -%:1" . 7$"#"&%@ <QQ, :)(;"(-$%;44 .+"@ ,:%2%((5@ ."R"+-. .) .+"@ +&,3%8@ 
/5&4 (41" 7$"#"&% )/(%$,1"(48. 
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Keywords: engineering environmental site investigations, atmospheric air, monitoring. 
Udmurt State University – one of several Russian universities, those carries out 

engineering environmental site investigations and takes part in the self-controlled organization. 
Engineering environmental site investigations are considered by us as the form of involving of 
students into scientifically-applied activity, and also a source of the fact sheet for the subsequent 
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scientific generalizations. In 2008-2011 we execute engineering-ecological researches on 65 oil-
field objects; from them have successfully passed state expert appraisal 64. The areas under 
investigations are small and related to oil well drilling or field well construction (from single 
wells to the clusters of 20-25 wells), as well as  to the pipeline construction or reconstruction and 
to other field facilities with the length of the linear pipeline portion up to 40 km.  Almost all our 
investigation was carried out in operating oilfields. Oil-production enterprises have their own 
monitoring systems, environmental regulation records, plans for environmental protection and anti-
damage measures. 

Russian legislation requires companies to carry out environmental site investigations in 
all cases of civil or industrial projects. Requirements of the Code of Regulations 11-102-97 
«Engineering environmental site investigations» regarding studying of a state of air medium are 
discordant. We estimate a state of atmospheric air of areas in researches both according to 
industrial inspection, and by means of instrumental control. 

In general, according to both the survey's materials and monitoring data, the 
environmental survey results meet the existing standards for oilfield exploitation. Atmospheric 
emission is the greatest in the beginning of oilfield exploitation, at the earlier stage in the oilfield 
cycle, when the formation pressures and the initial reservoir free gas volume are great. The 
additional source of pollution in this period is emissions from drilling devices, especially from 
diesel plants that are used in the oil drilling, and runoff from drill sites or temporary roads. At the 
next stage of oilfield life cycle, when the stable oil recovery is realized, pollution is less and the 
main oil pollution sources are gas dissipation chimneys, oil tanks equipment, heaters.  

At the final stages of oilfield life cycle the most problems occur in connection with the 
lost circulation of ground water, due to which depth saline water raises and salinisation of the 
zone of active water cycle occurs. Nature conservation regulations' infringement and emergences 
can greatly increase the grade of pollution of all environment components at any stage. 

According to monitoring data, the most high concentrations of contaminants are  
particularly occur at the stage of drilling. Concentrations of carbon oxide at this stage are 0,4-0,7 
of allowable concentration; nitrogen dioxide are 0,2-0,5 of allowable concentration; 
hydrocarbons are 0,05-0,1 of allowable concentration. Concentrations of hydrogen sulphide 
(middle concentration 0,5 of allowable concentration) increases at the late stages of oilfield life 
cycle.  

We have measured concentrations of carbon oxide, nitrogen dioxide, formaldehyde, 
hydrogen sulphide, benzol and hydrocarbons C1-C10 by automatic gas analyser GANK-4a. The 
measurements of the downwind concentrations were carried out on the boundaries of oilfield 
facilities. At the distance of 100 meters away from oilfield facilities and downwind of them, the 
concentrations of the contaminants were below the threshold of detection. Therefore, the 
concentrations of contaminants in the atmospheric air on the boundaries of oilfield facilities were 
observed to be above the threshold of detection only in cases there were additional sources of 
pollution such as the operating building and transportation equipment, gas dissipation chimneys, 
flares or used stripped pipes. 
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BTGLAO MKD`LD` DLHGL<DMLV] CDEFBHG]LDUG<AD] FO_BH, 
=FBMBED9V] M =B<KGELGG EG<`HDKGHDG M =FD_FGaLV] 

FOWBLO] LGM<ABW CJ_V LO GG _DBHJ 
!7),-2+8-.+ ;.0., Z787R(5 =.!., N(F*3.(C ;.%., \383]35*-.+ \./., 

[-IA9*(5 =.=., N(H*-.3F /.0. 
Y-)74+8)H.355D9 5+7C5--()),34-.+H3,P)*(9 (5)H(H7H -I385->- ( 83C5->- 8DE5->- 

R-IA9)H.+, >. !+5*H-?3H38E78>, <-))(A 
199053, >. !+5*H-?3H38E78>, 5+E. N+*+8-.+, 4. 26, hydrobiolog10@mail.ru 

 
#,BC3.D3 ),-.+: 45-7>,7E,35(3, 4+@2(5> >875H+, 5+@D. H388(H-8((, E(-H+, G(H-2,+5*H-5, 

I--2,+5*H-5, I--E35H-), (RH(-G+75+. 
L".+:%8 *,/% [4(+:)*) 2%&4.% 8.&8"-+8 .%1(5? $5/)@)28I+-."((5? .)#)"?)?, 

!%:-43"+:4 7$4$)#(5? $5/)74-)?(4:)?, /&%*)#%$8 (%&4340 7$)#,:-4.(5@ ("$"+-4&4R 
4 7%+-/4R #&8 ?)&)#4 $5/. 

L".+:%8 *,/% (%@)#4-+8 . 2)(" %:-4.()I @)28I+-."(()I #"8-"&'()+-4. B+().(5" 
.4#5 *4#$)-"@(43"+:4@ (*/-) $%/)- +.82%(5 + (%?5.)? -"$$4-)$4I 7)# #"&).,0 4 
14&4R(,0 2%+-$)I:, 4 7)$-).5" +))$,1"(48, % -%:1" - + #(),*&,/&"(4"? 4 #%?74(*)? 
*$,(-% (% 7)#.)#(5" )-.%&5 7$4 +-$)4-"&'+-." 4 $":)(+-$,:;44 !%$.%-"$).. 

C&%.(5?4 !%:-)$%?4, ):%25.%0R4?4 ("/&%*)7$48-()" .)2#"I+-.4" (% /4)-,, 
+&,1%-: /"2.)2.$%-()" )--)$1"(4" %:.%-)$44, ?"@%(43"+:)" $%2$,6"(4" (7$4 $%2$%/)-:" 
#(%) 4 42?"("(4" (7$4 #%?74(*") +-$,:-,$5 *$,(-%, .5+-4&%0R"*) #(), 7).56"(4" 
?,-()+-4 .)#5 7$4 .+"@ 7"$"34+&"((5@ .56" .4#%@ $%/)-. _"2.)2.$%-()" )--)$1"(4" 
%:.%-)$44 .)#)"?%, ("42/"1()" 7$4 (%?5." -"$$4-)$44 4 +-$)4-"&'+-." 7)+-)8((5@ 
)/\":-). (% %:.%-)$44, +):$%R%"- 14&,0 2)(, .)#(5@ )$*%(42?)., .:&03%8 $5/ 4 
/"+7)2.)()3(5@ 14.)-(5@, +)+-%.&80R4@ 4@ :)$?).,0 /%2,. B--)$1"(4" 7$4/$"1(5@ 
?"&:).)#4I 7$4.)#4- : +):$%R"(40 7&)R%#"I, 2%(8-5@ .5+6"I .)#()I $%+-4-"&'()+-'0, 
% +&"#).%-"&'() : +):$%R"(40 7&)R%#4 ("$"+-4&4R !4-)!4&'(5@ $5/ 4 7%+-/4R(5@ 
,*)#4I 4@ ?)&)#4, % -%:1" )+&%/&8"- +7)+)/()+-' .)#)"?% : +%?))34R"(40. 

Q%:)()?"$()+-4 42?"("(4I +))/R"+-. . 7"$4)# .57)&("(48 *4#$)-"@(43"+:4@ 
$%/)- ((%?5. -"$$4-)$44, #(),*&,/&"(4", #%?74(* *$,(-%) 42,3%&4+' . .)+-)3()I 3%+-4 
L".+:)I *,/5 . 2001-2011 **. M58.&"(5 42?"("(48 .4#).)*) +)+-%.%, :)&43"+-."((5@ 
7):%2%-"&"I 4 +-$,:-,$(5" 7"$"+-$)I:4 +))/R"+-. .) .$"?8 7$)."#"(48 
64$):)?%+6-%/(5@ */- $%/)- (2006-2008 **.) 4 7)+&" +(41"(48 4@ 4(-"(+4.()+-4 (2009-
2011 **.). M ;"&)? +-"7"(' .)2#"I+-.48 -"@()*"(()*) 7$"++% (% /4);"()25 2%.4+"&% )- 
)/\"?). */- $%/)- 4 4@ 7$)#)&14-"&'()+-4. 

L% (%3%&'()? S-%7" 7$)."#"(48 */- $%/)- ("*%-4.()" .&48(4" (% *4#$)/4);"()25 
7$)8.&8&)+' -)&':) . +(41"(44 !)-)+4(-"-43"+:)I %:-4.()+-4 !4-)7&%(:-)(%; (% 
%:.%-)$44 )-.%&% *$,(-% (%/&0#%&+8 ("/)&'6)I +-4?,&4$,0R4I S!!":- (% $%2.4-4" 
!4-)7&%(:-)(%. M 4@-4);"(" )-?"3%&)+' 42?"("(4" 7$)+-$%(+-."(()*) $%+7$"#"&"(48 
$5/ – . $%I)(" $%/)- 7&)-()+-' $5/()*) (%+"&"(48 $"2:) +(41%&%+'. 

=$4 ,+4&"(44 -"@()*"(()*) 7$"++% . +))/R"+-.%@ (%/&0#%&)+' +):$%R"(4" 34+&% 
.4#). 4 )/4&48 (/4)?%++5 !4-)7&%(:-)(% – . 1,5-5 $%2, 2))7&%(:-)(% – . 1,5-20 $%2, 
2))/"(-)+% – . 1,5-10 $%2). J*("-"(4" #)?4(%(-). . +))/R"+-.%@ 7$4."&) : (%$,6"(40 
+"2)(()I #4(%?4:4 :)&43"+-."((5@ 7):%2%-"&"I ()-+,-+-.).%&4 @%$%:-"$(5" 74:4 
34+&"(()+-4 4 /4)?%++5). L%4/)&'6"" 4(*4/4$,0R"" .)2#"I+-.4" (%/&0#%&)+' . 2007 *. 
(7"$4)# 7$)."#"(48 (%4/)&"" 64$):)?%+6-%/(5@ $%/)- 7$4 +-$)4-"&'+-." 9)$+:)*) 
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7)$-% «[%+%# *)$)#%»): . +$"#("? 7) $%I)(%? . &"-("-)+"((4I 7"$4)# /4)?%++% 
!4-)7&%(:-)(% +(424&%+' #) 0,140-0,394 */?3, 2))7&%(:-)(% – 0,002-0,038 */?3, /"(-)+% – 
0,30-1,35 */?2. M ,:%2%((5I 7"$4)# (%/&0#%&)+' 2(%34-"&'()" +(41"(4" 34+&"(()+-4 4 
/4)?%++5 $5/ - (% 7)$8#): ."&434( 7) +$%.("(40 + !)().5?4 7):%2%-"&8?4 (2004 *.). 
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fish fauna. 
The Neva Bay of the Gulf of Finland is the important fishery water body, it is actually 

natural fish nursery due to a presence of productive spawning grounds and pastures for young 
fishes.  

The Neva Bay is situated in the region of intensive economic activities. The main views 
of hydrotechnical works are connected with a territory alluvium for business and housing 
building, with port constructions, and also - with dredging and under-water ground dumping at 
building and reconstruction of fairways.  

The main factors rendering unfavorable influence upon a biota, are: irrevocable tearing 
away of water area, mechanical destruction of bottom and a change of a structure of a ground 
covering a bottom (at dumping), turbidity, which increase at all kinds of works listed above. 
Irrevocable tearing away of water body area (inevitable at a territory alluvium and building of 
stationary objects on water areas) reduces dwelling area of water organisms, including fishes and 
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the invertebral animals amounting their food supply. A loss of coastal shallow zones results to 
reduction of the areas occupied with high aquatic plants and consequently to reduction of the 
area of spawning grounds of phytophilous fishes and pasturable grounds of their young fishes, 
and also weakens an ability of a water-body to self-cleaning. 

Laws of communities changes during hydrotechnical works performance (a territory 
alluvium, drudging, ground dumping) were investigated in the east part of the Neva Bay in 2001-
2011. Changes of a species composition, quantity indicators and structural rearrangements of 
communities during carrying out of large-scale hydrotechnical works (2006-2008) and after 
decrease in their intensity (2009-2011) are revealed. As a whole degree of influence of a 
technogenic press on biocenoses depended on volumes of hydrotechnical works and their 
duration. 

At carrying out of the initial stage of hydrotechnical works negative influence on 
hydrobiocenoses was revealed only in decrease in phytoplankton photosynthetic activity. On 
under-water dumps sites the small stimulating effect on phytoplankton development was 
observed. Change of fish dimensional allocation was marked in ichtyocenosis – the density of 
fish populations sharply dropped in the region, where hydrotechnical works had been carried out. 

Under magnification of a technogenic press a reduction of species numbers and an 
abundance in communities (a phytoplankton biomass – in 1,5-5 times, the zooplankton – in 1,5-
20 times, the zoobenthos – in 1,5-10 times) were observed. Dominants oppression in 
communities has led to breaking of seasonal dynamics of quantity indicators (there were no 
numbers and biomass characteristic peaks). The greatest inhibition influence was observed in 
2007 (the period of carrying out of the most large-scale works at Seaport building “Facade of the 
city”): in the summer-autumn season on the average on areas the phytoplankton biomass has 
dropped to 0,140-0,394 g/m3, the zooplankton – 0,002-0,038 g/m3, a benthos – 0,30-1,35 g/m2. In 
the specified season significant decrease in fish numbers and biomass was observed - 10 times 
magnitudes in comparison with background parameters (2004).  

Negative effect of hydrotechnical works on fish community was defined by functional 
characteristics of the biotope which was exposed to their influence. Hydrotechnical works on 
spawning grounds areas have led to abrupt decrease of fish reproduction efficiency, that was 
revealed in lowering (till 20-40 times) concentrations of their larvae on spawning grounds. Level 
recession of natural reproduction has led less expressed, than was observed prior to the 
beginning of works, to domination of minor age-grades fishes and accordingly to change of age 
structure of fishes herds.  

After technogenic press decrease restoration of communities was revealed in increase of 
species number first of all, further – in gradual abundance augmentation: in a phytoplankton - 
filamentous diatom and blue-green algae, in a zooplankton – cladocerans, in a zoobenthos - 
oligochaetes and hironomids.(early stage). In August, 2011 the zooplankton biomass was 0,1-0,2 
g/m3, the zoobenthos biomass reached 8,2 g/m2 (on the Southern Lahtinsky shallow), however, 
the increase of biomass has been caused by development of populations of oligochaetes 
(practically without presence of any other bottom animals which had been met earlier).  

As a result of enriching of fattening conditions in ichtyocenosis in 2010 substantial 
growth of relative numbers (at 12-17 times) and fish biomass (at 6-13 times) was observed in 
comparison with the period of the maximal negative influence. However, efficiency of fish 
spawning remains on a low level in the areas, where hydrotechnical works have been carried out, 
owing to loss of the spawning areas. 
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In recent years, Uzbekistan has accumulated a range of environmental problems related to 

pollution, depletion of water, land, desertification, degradation of flora and fauna. This is due to 
the fact that a large part of the territory is mountainous eco-system, particularly vulnerable to 
natural and human impacts. Today, environmental problems associated with the formation, 
storage, use and disposal of waste are very relevant in Central Asia.  

There are more than 130 mining objects at the border zone of the Republic which contain 
wastes radionuclide’s, heavy metals (cadmium, lead, zinc) and toxic substances (cyanides, acids, 
silicates, nitrates, sulfates, etc.).  The bulk of waste is mostly generated in the industry and the 
highest amount of waste falls on mining and recycling complexes. Every year in the form of 
overburden, tailings flotation, various slag, and clinker stored up to 100 million tons of waste, of 
which 14% is classified as toxic. 

Moreover, in some cases potentially dangerous sources of pollution are located in areas 
of one Central Asian republic, and their negative effects are manifested in another. At the current 
moment a number of large industrial facilities (both existing and abandoned), providing the most 
impact on the environment of Uzbekistan are located at the cross-border territories.) The most 
can be attributed mainly Chirchik, Almalyk, Bekabad complexes in Uzbekistan, aluminum plant 
in Tursunzade town and the Mining and Chemical Combine in Khujand, in Tajikistan,  tailings 
and dumps of Kadamja and Mayluusuysk uranium production, Haydarkent mercury-antimony 
and Sumsar lead deposits in Kyrgyzstan. Typically, these are areas which are characterized by 
the foothills of the complex geological structure, a kind of overburden, a strong 
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compartmentalization of relief, and high seismicity. Precisely these features favor the appearance 
of dangerous geological processes and phenomena such as earthquakes, landslides, avalanches, 
debris flows, breakouts landslide lakes, avalanches, rock falls. 

In 1997 the State Committee of the Republic approved a package of guidance documents 
on waste. In 2004 the State Committee developed a "Complex risk assessment methodology of 
waste" that could change the hazard class of many wastes. However, at present accounting of 
waste at the proper level is not adjusted. 

A specific feature of the mining and mineral processing is the formation of large amounts 
of waste, wastewater and air emissions containing heavy metals, naturally occurring 
radionuclide’s, toxic industrial solutions, dust and oxides. A large amount of waste accumulated 
by now has extremely negative impact on the state of the geological environment, which 
includes soil, rock soil aeration, groundwater, surface water, air and vegetation. As a result, 
people living near the mining enterprises of the complex (CPC) and digested with drinking 
water, air and food toxic metals and receiving higher doses of ionizing radiation from the decay 
of natural radionuclide’s, are at an increased risk of various diseases. In the face of the 
deteriorating environment, the main concern is to develop an overall strategy to improve the 
environment by taking into account the interests of all states in the region.  

It requires evaluating the situation with the formation of waste in the mining and 
processing industry and the formation of man-made deposits, and move on to the early 
development of technically feasible and economically viable technologies for recycling and 
disposal of huge masses of human waste, accumulated on the territory of Uzbekistan. 
To fully issues environmental health are also necessary to attract foreign investment. 
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Keywords: climatic changes, heating period, trend, spectrum analysis. 
Known, in the second half of XX century on the planet has begun the process of global 

warming, including most of the North-East Asia. In this paper, the objective was to analyze the 
nature of climate change of the duration of the heating period (DHP) in the administrative 
centers of the Far East Federal District of Russia. 

The duration of the periods with the temperature below 8°< in Yakutsk, Anadyr, 
Magadan, Petropavlovk-Kamchatskiy, Yuzhno-Sakhalinsk, Blagoveshchensk, Khabarovsk and 
Vladivostok was calculated by multi-year average monthly temperatures. There is a statistically 
significant trend of DHP’s decreasing. Comparison of DHP’s mean values for the periods of 
1951-1980 and 1981-2010 revealed that DHP decreased on 4-10 days. Average temperature of a 
heating period grew 0,1-0,8°< more.  

To analyze multi-year DHP’s fluctuations the deviation of original scales were presented. 
Spectral analysis revealed 5 year repeating pattern of DHP’s fluctuations in Anadyr and 
Vladivostok, 7 year - in Magadan, 8 year -  in Blagoveshchensk, 6 year - in Khabarovsk.  In 
Petropavlosk-Kamchatskiy – 2 and 7 years.  It means that multi-year DHP fluctuations 
correspond to the Markov’s model of complex chain, and therefore it could be subject to long-
term forecasts.  

Sum up it may be said that current warming let both to save fuel for thermal power plants 
and reduce emission of pollutants, greenhouse gases included, to reduce anthropogenic impact 
on the cities. 
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OLOKDQ <LDaGLD` =BHFG_KGLD` FG<JF<BM D 9DLD9DQOTDD 
ABKDUG<HMO BH]BEBM LO =FGE=FD`HDD =B =FBDQMBE<HMJ 

9DAFB>KGAHFBLDAD 
$D@E+, =.N. 

<(K)*(9 \3R5(C3)*(9 65(.38)(H3H, >. <(>+, O+H.(A 
LV–1006, <(>+, Ezermalas ielg 6k–222, a.cimbale@inbox.lv 

 
#,BC3.D3 ),-.+: (54(*+H-8, J538>-JGG3*H(.5-)HP, J538>-+74(H, 238.(C5D3 83)78)D, 

*-@@75+,P5-3 R-IA9)H.-, 28-(I.-4)H.355D3 -HR-4D, *-53C5D9 2-H83E(H3,P. 
=$"#&)1"((%8 $%/)-% )+().%(% (% $"2,&'-%-%@ 4 .5.)#%@ S("$*)%,#4-%, 

7$)."#N(()*) . -"3"(4" 7)&,*)#% (% 7$)42.)#+-.", 2%(4?%0R"?+8 7$)42.)#+-.)? 
?4:$)S&":-$)(4:4. M %(%&42 .:&03"(5 (" -)&':) )/R"7$4(8-5" 7%$%?"-$5 – $%+@)# 
@)&)#()I .)#5, -"7&).)I S("$*44 4 S&":-$43"+-.%, () 4 7)+-,7%0R4" (% 2%.)# 
?%-"$4%&5, 4+@)#8R4" -).%$5 4 )/$%2,0R4"+8 )-@)#5. A%: 42."+-(), . G< 7$4(8- $8# 
#4$":-4., )7$"#"&80R4@ ,$)."(' S!!":-4.()+-4 7$4 7$)42.)#+-.", $%+7$"#"&"(44 4 
7)-$"/&"(44 $%2&43(5@ .4#). S("$*44, . 2%.4+4?)+-4 )- -47% 4 ?%+6-%/% 7)-$"/4-"&8, () 
(" +)2#%() ,(4!4;4$).%((5@ ?"-)#4:, +7)+)/+-.,0R4@ 7$)."#"(40 :%3"+-."(()*) 
%,#4-% 4 7)&,3"(48 #)+-)."$(5@ $"2,&'-%-). 42?"$"(4I. C&%.(5? (),-@%, %.-)$% +-%&4 
:%: ?"-)#4:% 7) 7$)."#"(40 7$)."$:4 4 ,3N-% 7)-$"/&"(48 $"+,$+)., -%: 4 .&48(48 
7$)42.)#+-.% (% ):$,1%0R,0 +$"#,. 9"-)#4:% 7$"#+-%.&8"- +)/)I /&):-+@"?,, 
7)2.)&80R,0 $%/)-%-' + /)&'64(+-.)? 7$)?56&"((5@ )/\":-)., )+)/"(() + .5+):4? 
S("$*)7)-$"/&"(4"? 4 .5+):4? -"@()&)*43"+:4? ,$).("?. 

E&8 7$)."$:4 ?"-)#4:4 /5& 7$)."#N( 7)#$)/(5I %(%&42 7$);"++). (% 
7$)42.)#+-." 4 $%++34-%(5 4(#4:%-)$5 (benchmarks) 7) +4+-"?" ODYSSEE (Energy 
Efficiency Indicators in Europe – D(#4:%-)$5 >("$*)S!!":-4.()+-4 . G.$)7"). M"&434(5 
/5&4 7)&,3"(5 #&8 #.,@ +&,3%". – (5("6("*) +)+-)8(48 7$)42.)#+-.% 4 4@ .)2?)1(5" 
2(%3"(48 7)+&" )7-4?42%;44 4 4+7)&'2).%(48 7$"#&)1"(4I %.-)$%. =)&,3"((5" #%((5" 
7)2.)&4&4 4#"(-4!4;4$).%-' (" -)&':) $"%&'(5" ,*$)25 (% 7,-4 $%2.4-48 7$"#7$48-48, 
() 4 $%2)/$%-'+8 . S("$*)- 4 ?%-"$4%&)7)-):%@ :)?7%(44.  

M%1(5? S-%7)? $%/)-5 +-%&% 4#"(-4!4:%;48 -.N$#5@, 14#:4@ 4 *%2))/$%2(5@ 
)-@)#)., . $"2,&'-%-" :%:4@ 7$);"++). )(4 )/$%2,0-+8 4 :%:, .7)+&"#+-.44, ?)*,- /5-' 
.-)$43() 4+7)&'2).%(5. E&8 14#:4@ )-@)#). /5&) )7$"#"&"() 4@ )/R4" :)&43"+-.) . 
"#4(4;, .$"?"(4 4 -"7&)-% +*)$%(48 )/$%2,0R"I+8 +?"+4: 
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  (1) 

M 7$"#&)1"(()I !)$?,&" 7"$"?()1%0-+8 2(%3"(48 -"7&)-5 +*)$%(48 .+"@ ."R"+-. 
d
znQ  4 4@ )/\N?(5@ #)&"I . +?"+4 n  , % 2%-"? 7$)42."#"(48 +,??4$,0-+8 ?"1#, +)/)I.  

 ][25,31027,02,44608,08,29304,079,30061,05,42 MJkgQd
z =!+!+!+!=  (2) 

A$)?" 7$8?)*) +14*%(48 #%((5@ )-@)#). .)2?)1(% 4 $"*"("$%;48 + ?"("" 
)7%+(5? #&8 ):$,1%0R"I +$"#5 .)2#"I+-.4"?. H%:1" $"*"("$%;48 $%++?)-$"(% 4 #&8 
-.N$#5@ )-@)#). – )- ?"-%&&). #) 74+3"I /,?%*4. 

M5.)#5 4 7$"#&)1"(48 ?)*,- 7)2.)&4-' (" -)&':) +(424-' 2%-$%-5 (% $"+,$+5 4 
)/+&,14.%(4" :)?7%(44, () 4 7)?)3' . +)+-%.&"(44 2%8.:4 (% 7)&,3"(4" +"$-4!4:%-% 
+4+-"?5 ?"("#1?"(-% :%3"+-.% ISO 9001 4&4 +"$-4!4:%-% 7)#-."$1#%0R"*) (%&434" 
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+4+-"?5 S:)&)*43"+:)*) ?"("#1?"(-% ISO 14 001. G+&4 :)?7%(48 7$4+&,6%"-+8 :) .+"? 
.5#.4(,-5? 7$"#&)1"(48?, -) ;4:&5 (% 7$)42.)#+-." ?)1() /,#"- +34-%-' 2%?:(,-5?4, 
)/R"" :)&43"+-.) )-@)#). +(424-+8 #) ?4(4?,?%, % 2(%34-, )/\":- +-%("- 
#$,1"+-."((5?4 ):$,1%0R"I +$"#" *)$)#% 4 +-$%(5.  

 
THE ANALYSIS OF THE CONSUMPTION OF ENERGY SOURCES AND 
MINIMIZATION OF THE AMOUNT OF WASTE AT A PRODUCTION OF 

MICROELECTRONIC COMPONENTS 
Aleksandra Cimbale 

Riga Technical University, Riga, Latvia 
LV–1006, Riga, Ezermalas ielg 6k–222, a.cimbale@inbox.lv 

 
Keywords: benchmark, energy efficiency, energy audit, primary resources, municipal utilities, industrial 

waste, final consumer.  
The proposed work is based on results and conclusions drawn from an energy audit 

completed during a half of a year at an industrial object producing microelectronic elements. The 
analysis includes not only conventional parameters – cold water, heat power and electricity 
consumptions, but also incoming materials, final products and different types of waste. It is well 
known that the EU has accepted several directives on the level of energy efficiency during 
production, distribution and consumption of all common types of energy in dependence of the 
scale of the consumer. Still no unified methodologies were created and offered to complete a 
qualified energy audit and receive reliable results of measurements. The main know-how of the 
author is a method of both inspection and recording of consumption of resources and the 
determination of final influence on the environment. The method is represented by a block 
scheme that allows working with many different industrial objects, especially with ones with a 
high energy demand and developed level of technological production. 

For the verification of the methodology a detailed analysis of process of the industrial 
company was done and benchmarks after the system ODYSSEE (Energy Efficiency Indicators in 
Europe) were calculated. The values were received for two cases – current condition of the 
company and their possible values after the optimization and use of offers of the author. The 
gained results allowed no only to identify real threats on the way of the development of the 
object, but also to understand the flows of energy and materials. 

A very important step of the work became the identification of solid, liquid and gaseous 
wastes, the processes they are formed and how they can be utilized in future. For liquid waste the 
total amount pro a time unit and the heat of combustion were determined: 
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. (1) 

In the offered formula the single values of heat of combustion d
znQ  are multiplied with the 

volumetric parts in the mixturen , then the single compositions are added to each other.  
 ][25,31027,02,44608,08,29304,079,30061,05,42 MJkgQd

z =!+!+!+!=   (2) 
Besides the direct combustion of the waste materials regeneration can be applied as well, 

which is with a smaller negative impact on the environment. Regeneration is also described for 
solid waste – from metal up to writing paper.   

The implementation of conclusions and offers can both minimize the costs on resources 
and maintenance of the company and help to prepare an application for the audit to acquire the 
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certificate of quality management system ISO 9001 or certificate that confirms the presence of 
the system of ecological management ISO 14 001. If the chairmanship of the described company 
will listen to all proposals and will implement them, then the production cycles will become 
closed and the object will become friendly to the environment of the city and whole country. 

 
 

DQ9GLGLD` LBF9OHDMLB-QOABLBEOHGKYLBW _OQV 
DLaGLGFLB->ABKBCDUG<AD] DQV<AOLDW EK` <HFBDHGKY<HMO 

Z323,3.+ =./.1, !5-2*-.)*+A ;./.2 
1<-))(9)*(9 >-)74+8)H.355D9 >(48-@3H3-8-,->(C3)*(9 75(.38)(H3H, >. !+5*H-

?3H38E78>, <-))(A 
2!+5*H-?3H38E78>)*(9 >-)74+8)H.355D9 75(.38)(H3H, >. !+5*H-?3H38E78>, <-))(A 

195196, >. !+5*H-?3H38E78>, N+,--RH(5)*(9 28., 98, shepeleva.a@mail.ru 
 

#,BC3.D3 ),-.+: (5K35385D3 (ID)*+5(A 4,A )H8-(H3,P)H.+, (5K35385--J*-,->(C3)*(3 (ID)*+5(A 
4,A )H8-(H3,P)H.+,  J*)238H(I+ 28-3*H5-9 4-*7@35H+F(( 

M +))-."-+-.44 +) )H+HP39 47 Y8+4-)H8-(H3,P5->- #-43*)+ <V )- 29.12.2004 ^ 
190-[Q ($"#. )- 06.12.2011) 4(1"("$(5" 425+:%(48 .57)&(80-+8 #&8 7)#*)-).:4 
7$)":-()I #):,?"(-%;44, +-$)4-"&'+-.%, $":)(+-$,:;44 )/\":-). :%74-%&'()*) 
+-$)4-"&'+-.%, (" #)7,+:%0-+8 7)#*)-).:% 4 $"%&42%;48 7$)":-()I #):,?"(-%;44 /"2 
.57)&("(48 +))-."-+-.,0R4@ 4(1"("$(5@ 425+:%(4I.  

=$4 $%2$%/)-:" *$%#)+-$)4-"&'()I #):,?"(-%;44, % -%:1" #&8 7)#*)-).:4 
7$"#7$)":-()I 4 7$)":-()I #):,?"(-%;44 +-$)4-"&'+-.% ($":)(+-$,:;44) $%2&43(5@ 
)/\":-). . +)+-%." 4(1"("$(5@ 425+:%(4I .57)&(80-+8 4(1"("$()-S:)&)*43"+:4" 
425+:%(48 #&8 )/"+7"3"(48 )@$%(5 ):$,1%0R"I +$"#5 4 S:)&)*43"+:)I /"2)7%+()+-4. 

B$*%(42%;4)((5" )+().5 )+,R"+-.&"(48 4(1"("$(5@ 425+:%(4I )-$%1"(5 .  
?-)H+5-.,35(( ?8+.(H3,P)H.+ <V -H 19.01.2006 W 20 ($"#. )- 04.02.2011) «B/ 
4(1"("$(5@ 425+:%(48@ #&8 7)#*)-).:4 7$)":-()I #):,?"(-%;44, +-$)4-"&'+-.%, 
$":)(+-$,:;44 )/\":-). :%74-"&'()*) +-$)4-"&'+-.%». 

9"-)#43"+:4" )+().5 )+,R"+-.&"(48 4(1"("$(5@ 425+:%(4I 7$"#+-%.&"(5 . 
+.)#" 7$%.4& !? 47.13330.2010 «=*H7+,(I(8-.+55+A .38)(A !0(? 11-02-96 «%5K35385D3 
(ID)*+5(A 4,A )H8-(H3,P)H.+. ;)5-.5D3 2-,-K35(A» (=$4:%2 F)++-%(#%$-% )- 18.05.2011 
^ 2244), % ?"-)#43"+:4" )+().5 4(1"("$()-S:)&)*43"+:4@ 425+:%(4I – . !? 11-102-97 
«%5K35385--J*-,->(C3)*(3 (ID)*+5(A 4,A )H8-(H3,P)H.+».  

?8(*+I-@ N(583>(-5+ <V -H 30.12.2009 W 624 () (I@. -H 23.06.2010 W 294, -H 
26.05.2011 W 238, -H 14.11.2011 W 536) ,-."$1#"( 7"$"3"(' .4#). $%/)- 7) 4(1"("$(5? 
425+:%(48?, 7) 7)#*)-).:" 7$)":-()I #):,?"(-%;44, 7) +-$)4-"&'+-.,, $":)(+-$,:;44, 
:%74-"&'()?, $"?)(-, )/\":-). :%74-%&'()*) +-$)4-"&'+-.%. 

F%/)-5 . +)+-%." 4(1"("$()-S:)&)*43"+:4@ 425+:%(4I: 4(1"("$()-S:)&)*43"+:%8 
+\"?:% -"$$4-)$44; 4++&"#).%(48 @4?43"+:)*) 2%*$82("(48 7)3.)*$,(-)., 7)."$@()+-(5@ 
4 7)#2"?(5@ .)#, %-?)+!"$()*) .)2#,@%, 4+-)3(4:). 2%*$82("(48; &%/)$%-)$(5" @4?4:)-
%(%&4-43"+:4" 4 *%2)@4?43"+:4" 4++&"#).%(48 )/$%2;). 4 7$)/ 7)3.)*$,(-). 4 .)#5; 
4++&"#).%(48 4 );"(:% !4243"+:4@ .)2#"I+-.4I 4 $%#4%;4)(()I )/+-%().:4 (% 
-"$$4-)$44; 42,3"(4" $%+-4-"&'()+-4, 14.)-()*) ?4$%, +%(4-%$()-S74#"?4)&)*43"+:4" 4 
?"#4:)-/4)&)*43"+:4" 4++&"#).%(48 -"$$4-)$44. 
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?()P@-@ <-)2-H83E5+4I-8+ -H 03.10.2011 W 01/12592-1-32 «B/ )/\":-%@ 4 .4#%@ 
#"8-"&'()+-4, 7)#&"1%R4@ +%(4-%$()-S74#"?4)&)*43"+:)I S:+7"$-42"» -$"/).%(4" 
7)&,3"(48 +%(4-%$()-S74#"?4)&)*43"+:)*) 2%:&03"(48 (% ,3%+-):, ,+-%().&"(()" 
<%(=4L 2.1.7.1287-03 «<%(4-%$()-S74#"?4)&)*43"+:4" -$"/).%(48 : :%3"+-., 7)3.5 4 
*$,(-).» (42?. ^ 1 <%(=4L 2.1.7.2197-07), )-?"("(). 

M +))-."-+-.44 +) )H+HP39 49 Y8+4-)H8-(H3,P5->- #-43*)+ <V )- 29.12.2004 ^ 
190-[Q ($"#. )- 06.12.2011) 7$)":-(%8 #):,?"(-%;48 )/\":-). :%74-%&'()*) 
+-$)4-"&'+-.% 4 $"2,&'-%-5 4(1"("$(5@ 425+:%(4I 7)#&"1%- S:+7"$-42". >:+7"$-42% 
7$)":-()I #):,?"(-%;44 4 (4&4) S:+7"$-42% $"2,&'-%-). 4(1"("$(5@ 425+:%(4I 
7$).)#8-+8 . !)$?" *)+,#%$+-."(()I S:+7"$-425 4&4 ("*)+,#%$+-."(()I S:+7"$-425.  

?-)H+5-.,35(3 ?8+.(H3,P)H.+ <V -H 31.03.2012 W 272 «B/ ,-."$1#"(44 
=)&)1"(48 )/ )$*%(42%;44 4 7$)."#"(44 ("*)+,#%$+-."(()I S:+7"$-425 7$)":-()I 
#):,?"(-%;44 4 (4&4) $"2,&'-%-). 4(1"("$(5@ 425+:%(4I» .+-,74- . +4&, 7) 4+-"3"(44 7 
#("I 7)+&" #(8 )!4;4%&'()*) )7,/&4:).%(48 ((% ?)?"(- (%74+%(48 -"24+). 
=)+-%().&"(4" "R" (" .+-,74&) . +4&,). 

=$)."#"(4" *)+,#%$+-."(()I S:+7"$-425 $"*&%?"(-4$,"-+8 ?-)H+5-.,35(3@ 
?8+.(H3,P)H.+ <V -H 05.03.2007 W 145 ($"#. )- 27.09.2011) «B 7)$8#:" )$*%(42%;44 
7$)."#"(48 *)+,#%$+-."(()I S:+7"$-425 7$)":-()I #):,?"(-%;44 4 $"2,&'-%-). 
4(1"("$(5@ 425+:%(4I». 

O::$"#4-%;48 0$4#43"+:4@ &4; (% 7$%.) 7$)."#"(48 ("*)+,#%$+-."(()I 
S:+7"$-425 7$)":-()I #):,?"(-%;44 4 (4&4) ("*)+,#%$+-."(()I S:+7"$-425 $"2,&'-%-). 
4(1"("$(5@ 425+:%(4I $"*&%?"(-4$,"-+8 )H+HP39 50 Y8+4-)H8-(H3,P5->- #-43*)+ <V 
)- 29.12.2004 ^ 190-[Q ($"#. )- 06.12.2011). 

Y,+.+ 6.1 Y8+4-)H8-(H3,P5->- #-43*)+ <V )- 29.12.2004 ^ 190-[Q ($"#. )- 
06.12.2011) 7)+.8R"(%  +%?)$"*,&4$).%(40 . )/&%+-4 4(1"("$(5@ 425+:%(4I. !H+HPA 
55.8 $"*&%?"(-4$,"- ,+&).48 4 7$%.4&% 7)&,3"(48 #)7,+:% : $%/)-%?, :)-)$5" ):%25.%0- 
.&48(4" (% /"2)7%+()+-' )/\":-). :%74-%&'()*) +-$)4-"&'+-.%, . .4#" .5#%(()*) 
+%?)$"*,&4$,"?)I )$*%(42%;4"I +.4#"-"&'+-.%.  

?8(*+I-@ <-)H3R5+4I-8+ -H 05.07.2011 W 356 ,-."$1#"(% ().%8 !)$?% 
+.4#"-"&'+-.% ) #)7,+:" : )7$"#"&"(()?, .4#, 4&4 .4#%? $%/)-, :)-)$5" ):%25.%0- 
.&48(4" (% /"2)7%+()+-' )/\":-). :%74-%&'()*) +-$)4-"&'+-.%. 

 
ENGINEERING ENVIRONMENTAL SITE INVESTIGATIONS FOR 

CONSTRUCTION: NEW PROVISIONS OF THE LEGISLATION   
Shepeleva =.A.1, Snopkovskaya ;.V.2 

1Russian State Hydrometeorological University, St. Petersburg, Russia 
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195196, St. Petersburg, Malookhtinsky prospect, 98, shepeleva.a@mail.ru 
 
Keywords: engineering site investigations for construction, engineering environmental site investigations 

for construction, expertise of construction project documentation. 
In these theses authors present the new provisions of the Town-planning code of the 

Russian Federation and of the other legislative documents for the engineering environmental site 
investigations for construction and the expertise of construction project documentation. 
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FOQMDHDG «QGKGLBCB» <HFBDHGKY<HMO 
M FB<<DW<ABW [GEGFOTDD 

Z323,3.+ =./. 
<-))(9)*(9 >-)74+8)H.355D9 >(48-@3H3-8-,->(C3)*(9 75(.38)(H3H, 

>. !+5*H-?3H38E78>, <-))(A 
195196, >. !+5*H-?3H38E78>, N+,--RH(5)*(9 28., 98, shepeleva.a@mail.ru 

 
#,BC3.D3 ),-.+: «I3,35-3» )H8-(H3,P)H.-, «I3,35D3» )H+54+8HD, J*-,->(C3)*+A )38H(G(*+F(A. 
M 7)+&"#(4" #"+8-4&"-48 .) ?()*4@ +-$%(%@ ?4$% %:-4.() .("#$80-+8 . 7$%:-4:, 

7$4(;475 «2"&"()*)» +-$)4-"&'+-.%, $%2$%/%-5.%0-+8 4 7$4?"(80-+8 ?"-)#4:4 4 
+4+-"?5 );"(:4 4 +"$-4!4:%;44 2#%(4I 4 +))$,1"(4I  7) S:)&)*43"+:4?, S:)()?43"+:4? 
4 +);4%&'(5? :$4-"$48?.  

«Q"&"()"» +-$)4-"&'+-.) – S-) 7$%:-4:% +-$)4-"&'+-.% 4 S:+7&,%-%;44 2#%(4I 4 
+))$,1"(4I, )+().(5?4 2%#%3%?4 :)-)$)I 8.&80-+8: 

• +(41"(4" ,$).(8 S("$*)- 4 $"+,$+)7)-$"/&"(48 (% 7$)-81"(44 .+"*) 142("(()*) 
;4:&% 2#%(48 (+))$,1"(48): )- .5/)$% ,3%+-:% 7)# +-$)4-"&'+-.) #) 7$)":-4$).%(48, 
+-$)4-"&'+-.%, S:+7&,%-%;44, $"?)(-% 4 .5.)#% 42 S:+7&,%-%;44; 

• +):$%R"(4" +).):,7()*) 2% ."+' 142("((5I ;4:& 2#%(48 (+))$,1"(48) 
("*%-4.()*) .)2#"I+-.48 (% ):$,1%0R,0 +$"#, 4 2#)$).'" 3"&).":%; 

• +)2#%(4" 4(().%;4)((5@ S:)&)*43"+:4 /"2)7%+(5@ 4 +);4%&'() 7$4"?&"?5@  
-"@()&)*4I, 7$)#,:-). 4 ?%-"$4%&). #&8 +-$)4-"&'()I )-$%+&4. 

M :)(;" 7$)6&)*) .":% 4 . +%?)? (%3%&" (5("6("*) +-$)4-"&'(5" 4 
S:+7&,%-4$,0R4" :)?7%(44 +34-%&4 «2"&"()"» +-$)4-"&'+-.) 4(-"$"+(5? 
S:+7"$4?"(-)?. Q% 7)+&"#(4" 8-10 &"- 7$)42)6&4 +"$'"2(5" 42?"("(48. 

M)-7"$.5@, /5& +)2#%( 4 (%3%& %:-4.() $%2.4.%-'+8 $8# +4+-"? :)?7&":+()I 
);"(:4 +-$)4-"&'+-.% 4 S:+7&,%-%;44 2#%(4I, :)-)$5" 42?"(4&4 )-()6"(4" +-$)4-"&'(5@ 
4 S:+7&,%-4$,0R4@ :)?7%(4I : )@$%(" ):$,1%0R"I +$"#5 4 ,+-)I34.)?, +-$)4-"&'+-., 
. %+7":-" :)(:,$"(-(5@ 7$"4?,R"+-. «2"&"()*)» +-$)4-"&'()*) 7$)#,:-%. <$"#4 -%:4@ 
+4+-"? )+)/)" ?"+-) 2%(4?%0- .+"?4$() 42."+-(5" $"I-4(*).5" +4+-"?5: LEED (<PO), 
BREEAM (M"&4:)/$4-%(48), Green Star (O.+-$%&48).  

M)-.-)$5@, ?()*4" 4++&"#).%(48 4 7$%:-43"+:4" );"(:4 7)#-."$1#%0- ("?%&5" 
S:)()?43"+:4" 7$"4?,R"+-.% «2"&"()*)» +-$)4-"&'+-.%, +$"#4 :)-)$5@ )+)/5I 4(-"$"+ 
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Nowadays the role of ecological education is growing and this fact is defined by the 

growth of necessity in such specialists who are competent in the sphere of ecological literacy.  
Ecological education contributes to the development of a new educational paradigm 

based on humanistic principle and to the admission of priority of natural factors of human being 
over social ones, advance education over simple fixing of their former experience, dialogue and 
discussion over monologue, cooperation and interrelation over ego self-assertion, subjective-
subjective relations over authoritarian pedagogy. (S.N. Glazachev, 2007)  

The aggravation of traditional ecological problems of a territory and the appearance of 
new ones prove that it is necessary to strengthen the attention to training specialists able not only 
to analyze present ecological problems or to forecast future ones but to solve or to prevent them. 
At the same time contemporary educational standards of higher educational institutions demand 
from students  achievements of the definite level of competence in the sphere of his professional 
activity.  

Regional educational field of the Kursk Region is multistage and accessible to realize 
professional tasks in the sphere of ecological education.    Therefore the experience of creation of 
regional system of ecological education including the Conception of education in the field of 
constant development and municipal program of ecological education for citizens such as 
administrative decisions on holding specialized courses on Ecology and Nature preserving in 
educational programs at higher educational institutions and professional educational institutions, 
regional ecologo-educational projects and working out special textbooks is rather important.  

One of the means helping to realize this system has become a textbook on regional 
Ecology of the Kursk Region. The questions connected with ecological problems on the territory 
of the region including the city ones are reviewed in it on the base of the contemporary data and 
using a great amount of regional resources.  

The textbook is focused at a wide range of readers and at the same time may be used to 
teach special ecological subjects in the regional aspect. At the other hand, it demands certain 
knowledge on basic subjects  taught at higher educational institutions. Therefore it may be used 
as basic literature to teach Regional Ecology on specialty “Ecology and Nature Using”.  It may 
be also useful for graduates, post-graduate students and teachers as well as for managers working 
in the field of nature using in different branches of industry.  

The structure of the work consists of four main parts: peculiarities of ecological and 
geographical state of the Kursk Region; natural and resource potential of the region; peculiarities 
of nature use; a city and its environment.  

In the textbook the contemporary state of the territory of the Kursk Region in the 
connection with certain territories in Russia and the Ukraine is estimated.  The degree of stability 
of natural and resource potential of the region and peculiarities of use of nature resources and 
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services are viewed. The degree of nature disbalance is estimated. Unique geological, botanic 
and hydrological monuments are described. The role of unique biological nature preserve which 
has kept biological diversity of forest-steppe zone in the condition of 300-year history of the 
strongest anthropogenic influence on nature is revealed. The degree of comfort living is defined 
by means of atmosphere condition, water resources, soil and snow in the Kursk Region. 
Ecological and social aspects have found their reflection in the sphere of regional Urboecology. 
The work is illustrated by many maps, plots, diagrams.  

The textbook has been tested in the course of “Regional ecology” and “Geoecology”.  
The activity component of the textbook contents is defined by the cometeence approach 

of the contemporary educational standards in higher educational institutions as well as in the 
secondary school. The didactic part of the textbook involves students into practice such as 
projecting, estimation, forecast, marketing and modeling.  

So the textbook “Regional Ecology of the Kursk Region” reflects the ideas of ecological 
education practice oriented.  
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+,??% /%&&). -":,R"I ,+7".%"?)+-4 – +-%$-).)*) $"I-4(*% Rc 4 S:2%?"(%;4)((5@ /%&&). 
RE :RD = Rc + RE .<)+-%.&80R%8 S:2%?"(%;4)(()*) :)(-$)&8 #)&1(% /5-' (" ?"("" 50–
40%. =) $"6"(40 S:2%?"(%-)$% /"2 #)7)&(4-"&'()*) )7$)+% ?)1() .5+-%.4-' (7$4 
+)*&%+44 +-,#"(-%) );"(:, “@)$)6)” (“M”4&4 “<” . +4+-"?" ECTS) . -)? +&,3%", :)*#% 
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Vernadsky Taurida National University, Simferopol, Ukraine 
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components of module control  
Majority of European countries used to apply “German model” of educational process 

which stipulated two stages of higher education where the first stage is bachelor’s degree and the 
second is master’s degree. This exact model was accepted as a base for the global European 
educational model - the Bologna Process. In the framework of this model any person who is 
going to obtain bachelor’s degree shall be skilled enough for corresponding kind of researching 
and/or engineering activity. The above-mentioned is the main reason to start specialized courses 
like “Ecological Chemistry” only from the 4-th year of education in the higher education 
institutions. This course is aimed to develop understanding of ecological needs and features for 
young chemists. To be more specific we use different methods as to provide students with 
theoretical knowledge including understanding of basic concepts of toxicology, 
food influences of human impact on the environment and humans, as part of this environment 
with further practical application of such knowledge. We used to draw special students attention 
to the transformation of xenobiotics in a multicomponent system like environment. The course 
“Ecological chemistry” is aimed to the practical application of theoretical knowledge on 
ecological expertise and ecotoxicology. As this course is highly specific it needs special 
competence at physical, analytical and organic chemistry. We assign 4,5 credits (162 hours) for 
this course and it fully corresponds to the European standards for such type of discipline as 
“ecological chemistry and eco-technology”, “environmental chemistry”. Majority of European 
universities are assigning from 3 to 5 credits for such kind of discipline. The unique criteria of 
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learning outcomes and work load are course credits. The entire course of ecological chemistry 
consists of 1 module and 3 chapters and when student passes one chapter he or she obtains 
credits accordingly. The credit module contains certain quantity of ECTS credits (1 credit is 
equal to the 36 academic hours of study) and the level of mastering shall be define by the ECTS. 
ECTS system (European Credit Transfer System) the credit system for higher education used  in 
the European Higher Education Area, involving all  countries engaged in the Bologna Process 
and It aims to  facilitate planning, delivery, evaluation, recognition  and validation of 
qualifications and units of learning. Student’s rating (RD)  under the credit which shall be 
assessed via exam shall be formed as sum of credits on study progress which consists of initial 
rating (Rc) and credits obtained at exam (Re): RD=Rc+RE. The exam credits shall not be less 
than 50-60% from the total amount. The examiner could take a decision to score student as 
“good” (which corresponds to “B’ or “C” at ECTS system) in case if student is agree with such 
decision and student’s initial rating is not less than 0.9 from the maximum possible rating. Such 
system makes students and professors to be very active during all semester and/or year.  
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&4/) S:)&)*43"+:)*) :)(-$)&8. F"6"(4"? #%(()I 7$)/&"?5 ?)1"- /5-' 7$%:-43"+:%8 
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7$434(5 $%2.4-48 ("*%-4.(5@ 7$);"++)., .58.4-' )+().(5" 4+-)3(4:4 2%*$82("(48 4 
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Anthropogenic influence suffered by all water bodies in large cities leads to deterioration 
of their ecological state. In order to conserve urban water bodies it is necessary to: 

1. fulfill a competent control of ecological state; 
2. carry out nature conservation and healthier measurements in proper time.  

System of Roscomhydromet State Monitoring fulfilling this control is very expensive and labor-
consuming. State investments in Monitoring are limited. As a result, only some urban water 
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bodies are under control, while most ones are out of any ecological control. The problem can be 
solved by means of realization in practice of a system of efficient diagnostics of urban water 
bodies’ ecological state which has been elaborated in the Institute of Limnology RAS.   

The system of efficient diagnostics is based on the limited number of characteristics 
under control which give a generalized idea of the development of the negative processes of 
eutrophication, pollution and acidification in the water bodies. Control of developed set of 
characteristics enables to assess not only water quality, but state of a water body as a whole 
including water surface and shore area, and “response” of biological communities. The 
ecological situation on the water bodies is assessed as satisfactory, stressed or crisis. For each 
characteristic under control the criteria for correspondence to the ecological situations have been 
developed  The system makes it possible during short time period, with low financial and labor 
outlays, to reveal a character and reasons of negative processes developing in the water body. 
The results of investigations of urban water bodies can serve as a basis for developing of urgent 
nature conservation measurements, so the system is directed towards management decision-
making.   

The developed system of efficient diagnostics has been applied to the assessment of 
ecological state of more than 150 water bodies of St. Petersburg. The obtained information has 
been sufficient to reveal main reasons of negative processes developing, to find main sources of 
pollution and to develop practical recommendation aimed at healthier of ecological situation, 
including set of external and internal measurements. 

Nowadays, dredging is most common and often a single healthier measurement applied 
to urban water bodies. However, in many cases, dredging does not result in improvement of 
ecological state because the reasons which have led to ecological problems have not been 
revealed when they were going to carry out healthier measurements; significance of bottom 
sediments as a source of pollutants and nutrients is minor compared to chemicals input from 
external sources; dredging has been carried out ecologically ignorantly. 

In these cases other measurements should be applied in order to reach a positive result. 
For most urban water bodies, the information obtained in the frameworks of the system of 
efficient diagnostics is quite sufficient in order to elaborate an optimal set of measurements. 
However, if in the result of the study the reasons of ecological problems are still unclear, an 
integrated approach to developing of measurements should be applied. The integrated approach 
includes:  

1. collection and analysis of archival information about the water body; 
2. detection of sources of pollutants and nutrients input into the water body;  
3. assessment of current level of anthropogenic impact on the water body; 
4. revelation of a character and reasons of negative processes developing in the water 
body, and assessment of current ecological state based on the data of comprehensive field 
research;  
5. elaboration of optimal set of healthier measurements;  
6. permanent control of ecosystem ecological state in the course of realization of 
healthier measurements with the purpose of possible correcting if it is necessary.  

In case of unique and social-significant water bodies the integrated approach is required as well.  
The integrated approach has been successfully applied for assessment of ecological state 

and elaboration of nature conservation and healthier measurements of 9 ponds in Moskovsky 
park of Victory located in one of the central regions of St.-Petersburg.  
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             The aim of this work – a description of the general differences in the legislative approach 
to the management of hazardous waste in the EU and the Russian Federation, and is not a 
complete analysis of the differences. 

EU law provides a framework and minimum requirements for the legislation of the 
participating countries on hazardous waste. Waste management, including management of 
hazardous waste, based on the following principles: 1) "Prevention." Waste management strategy 
should be aimed at preventing waste and reducing their harmful effects. 2) the "polluter pays". 
Responsibility for the costs of waste management are waste producers. 3) "Producer 
responsibility". Responsibility for waste management in respect of parts of products that become 
waste, is a manufacturer of goods and / or the importer, not the manufacturer of waste (certain 
groups of products such as batteries and accumulators). 4) "warning responsibility." It is 
necessary to anticipate potential problems associated with waste management and waste 
management, and avoid them. 5) "Closer". Waste disposal should be carried out far from their 
source. All waste that can be hazardous to health or the environment in connection with its 
internal chemical or other properties that are classified as hazardous waste. Based on the 
properties and categories of waste the EU maintains a list of hazardous waste, which is based on 
the national legislation of member countries. In addition, some specific items are considered 
hazardous waste by virtue of special legislation (electronic waste). 
In addition to the existing requirement for all waste in the whole of the EU, there are additional 
requirements and responsibilities for dealing with hazardous waste. Learn whether hazardous 
waste residues formed – the duty of the manufacturer of waste. 
In Russia, the principles of waste management part of the same. The central element of the 
system of legal regulation of waste management is a "special" federal law "On Production and 
Consumption." Various provisions relating to waste management are contained in the 
environmental, health, urban development, land, civil and other legislation. The Federal Law 
"On Production and Consumption," specifies that the legal regulation of activities in the field of 
waste management of production and consumption, and government oversight in this area relate 
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to the powers of public authorities of the Russian Federation. The law establishes special 
procedures for handling hazardous waste: the licensing of hazardous waste training requirements 
of staff, transport requirements, the prohibition of importation for disposal and decontamination, 
a special procedure for the transboundary movement, etc. The responsibility for allocation of 
hazardous waste from the general flow waste and safe handling of them are assigned to 
employers. 
               The principles of "polluter pays" and "Prevention" set (the last one - in the statement of 
"using the latest scientific and technological developments to achieve a low-waste technologies 
and waste-free") and apply. The basic principle - "the protection of human health, the 
preservation or restoration of a favorable environment and the conservation of biological 
diversity." Responsibility for waste management is fully transferred to the waste generator. 
Manufacturers and importers of goods are not responsible for the disposal of parts that become 
waste. Therefore, the costs of waste management are not necessarily included in the price of 
goods (for example, the cost of processing the price of new tires, oil filters and electronics in the 
EU). All wastes are divided into five classes according to the hazard. "Practically non-
hazardous" shall consist only in class V, class I-IV are dangerous. The state leads the 
classification catalog of types of wastes and related procedures by which any waste can be 
attributed to a particular class. Similarly, the EU, the definition of hazard class for each type of 
waste – the duty of the company. In turn, the hazard class establishes requirements for waste 
management. 
                Russian law does not establish specific requirements for handling hazardous waste, 
depending on their class, except for polygons. However, the fee for waste disposal depends on 
the class of danger. Citizens and organizations that produce only municipal solid waste (offices, 
agencies, etc.) are not required to carry a separate collection of hazardous waste. Powers of 
government divided the powers in the field of hazardous waste management and authority on the 
treatment of industrial waste without the hazard class. 
                The problems identified in the regulation of hazardous waste can be divided into 
several categories: 

     a) legal gaps (inaccurate statements, the absence of those regulations that are provided 
by applicable law, etc.); 

     b) organizational and legal gaps (lack of authority and responsibility); 
                 c) the enforcement problems that arise as a result of corruption-related factors with the 
presence of legal gaps, economic reasons, etc. 

    The concept of waste classification and terminology is complicated because there are 
two divisions of hazardous waste into classes based on the risk of negative impact on the 
environment and human health. Do not lay down requirements for separate collection of waste 
with hazardous properties for individuals and their transmission to the necessary treatment or 
disposal. Gaps related to industrial, economic motives are related to violations of the law, 
ineffective controls, the contradictions between the requirements of various departments and the 
difficulties the organization of trade waste. Transportation and disposal appear to be most 
vulnerable stages for violations of the law because of the weakness of control and the difficulties 
of identifying and exposing environmental crime. 
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