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REPORT 

 

Masters work on the topic: “Hydroecological characteristics of the 
Krasnoyarsk reservoir” consist of 96 pages, of the text document, 51 sources, 14 
tables, 33 pictures and 12 applications. 

KRASNOYARSK RESERVOIR, MONITORING, LONG-TERM 

DYNAMICS, WATER ECOSYSTEM, POLLUTANTS, BIOTA, BOTTOM 

SEDIMENTS, WATER QUALITY. 

The object of the research is the deep-water Krasnoyarsk reservoir. 

The subject of the research is the long-term changes in the main parameters of 

the Krasnoyarsk reservoir. 

The purpose of this work is to study the ecological state of the deep-water 

Krasnoyarsk reservoir. 

The Krasnoyarsk reservoir is a large national economic object, the creation of 

which has led to the changes in the natural ecosystems within the flood zone and in 

adjacent territories. Under the current exploitation regime of the reservoir water 

resources, it is important to consider the issues of its optimal use to maintain high 

water quality as a source of drinking water supply and for the interests of fisheries. 

The quality assessment of water and bottom deposits of the Krasnoyarsk 

reservoir and the data comparative analysis have been carried out on the basis of the 

materials obtained as a result of the expeditionary researches with the author's 

participation of conducted by the Yenisei basin water management and Federal 

government agency “Eniseiregionvodhoz”  in the framework of the water bodies 
monitoring programs. The main results of the study are presented in tabular and 

graphical form. 

The main water pollutants of the Krasnoyarsk reservoir according to the MCL 

are heavy metals: iron, copper. They are currently considered to be the main 

components of the sustainable reservoir pollution. The quality of water under the 

SCIWP (specific combinatorial index of water pollution) is estimated in the range 

from class 1 – water “almost clean” to class 3, category “b” – “very polluted” water. 
The bottom sediment contamination is not critical. There is a General tendency 

to increase the concentration of pollutants in the bottom sediments to the pre-dike 

site. The main pollutants of the bottom sediments are metals: lead, zinc, nickel, the 

concentration in the bottom sediments, which is due to both their increased regional 

background and anthropogenic influence of the wastewater treatment facilities in 



  

Krasnoturansk and Novoselovo. 

The plankton communities and benthic fauna play an important indicator role 

in diagnosing the state of the aquatic ecosystem. The data from the biological 

analysis of water the quality in terms of planktonic and benthic communities 

characterize the reservoir mainly as α -, β-mesosaprobe. According to the complex of 

structural and functional indicators of plankton and benthos, the water quality of the 

Krasnoyarsk reservoir has been estimated within classes III - V (water “moderately 
polluted” – “dirty”) and generally corresponds with the data of the water quality 

hydrochemical analysis. The trophic status of the reservoir in terms of planktonic and 

benthic communities corresponds to the mesotrophic type with eutrophic features.  

On the base of the communities reactions to the negative impact, which is 

mainly manifested in the simplification of the species structure, spatial and temporal 

heterogeneity, it is possible to characterize the state (health) of the aquatic ecosystem. 

According to the structure of the benthic fauna, the ecosystem in the middle and layer 

of the reservoir (especially in its profundal zone) corresponds to the state of the 

anthropogenic ecological regression. 
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, 
³ 

 
 
 

, 
2 
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1  .  1959 951 8,8 1070 200 485 , , ,
, ,  

2  .  1970 1757 73,3 2000 380 6000 , , ,
,  

3 -
 

.  1990 525 31,3 670 315 6400 , ,  

4  .  1987 – 0,1 14 23 321 ,  
5  .  1990 540 9,9 560 50 600 , ,  
6  . 

 
1970 1820 23,5 2120 160 461 , ,  

7 *  .  
 

- 680 409,4 9400 1200 - , ,  

8 *  .  - 83,2 5,83 87 73 - ,  

9 *  .  - 7,5 0,21 12,1 25 - ,  
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,  
13   . , 

.  
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65 662 , , ,
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*     (    );  
  ( ):  – ;  –  ;  – ;  – 

;  –  ;  –  ;  – ;  – . 
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       -

  [2, 29]. 

        
        -

   (  1, 2).      
  ,        

 [9, 30].     ,   



10 
 

   ,    ,  
  ,     

,         
     .   

(  )   1956-1959 .      
  .         (  1). 
 

 
 1 –    .   

(     [47]) 

 

        
,   (        

)  0,33.   :   , 
 ,    .   

          
« »    .  [21, 30]. 

  (      ), 
  1961-1967 .  .  (  ),   
   (  1,  3).  

     , 
    0,55.   : 



11 
 

  ,  ,  -   
 , ,     [34]. 

 

 3 –      [30] 
 

 
,  

 
 
 

 (  
), 2 

 
( ) 

,  
³ 

 
 
, 

  

 
 
, 

  

 
   

  
( ), 

³/  
 31 154 (32966) 63 35 13,6 1985 

 104 5470 169,3 150 31 1042 
-  90,7 1922 58,9 97 32 225 

 65,5 2326 58,20 87 25 2830 

 

-  ,   1974-1977 .  .  
(  ),     ,   

,       
,    .    

 ,        
   1,5-2,0 . -    

:  , , ,  , 
.     [3, 21].  

 ,   2012-2015 .  .  

(     ).    
 ,       1 .   

   .    , 
 , .     [3]. 

  ,   1967-1970 . 
    .  (  ),   

   ,    (  2). 
     (  4).  

 

 4 –      [3] 
 

 
 
 

,  
 
 
 

 
  

(  ), 2 

 

 
( ), 

³ 
 

-
 
,  

 

 
,  

 
 

 
   

  
( ), ³/  

-
 

220 621 31,34 220 30 1538 

 13 11,5 0,116 22 11 502 
 93 2000 63 105 5 1357 

 



12 
 

      .  
      ,  

 2 %        
-  ,    ,  

  .   
 

 
 2 –    .   

(     [47]) 

 

        . 
      (  

 ,     )  
   .  

-  ,   1980-1987 .  .  
(  ,  ),    , 

 ,   .    
.       

 ,     ,    
 ,       , 



13 
 

 ,   .   
 .      
       ,   

 ,      
  [3, 18]. 

    1979-1987 .  .  (  

,  ),      . 

  -      
 .    ,  

   -  .   
        

       
-  ,       

 .       
 ,     (  

,         ) 

[18, 21]. 

         
          

.      ,    
,   .     

       
      , 

        [3, 7, 34].  

       
      [48].    

,     :   
     ( ,   .); 

   ;  ; 
       ;  

 ,    ;  
     ,  

     ;    
         



14 
 

,     ( , ); 
     (  , 

 ) [1, 3, 23].    
     .  

         
       [7, 29, 48, 51]. 

        
    ,    

 ;  ,      
;    ,    ; 

       ; 
  (   ,  
,  );   ,   

   ,    ;  
      ;   
 ,    ;  

      [10].  

 

 



15 

 

2        
    

 

2.1.   

 

       
    ,     

   .     
   ,     

     [37].     
 « » –     

          
   (    –  ). 

 1975 .      
      ( ). 

         
  -        

  .     :   
    -   
    ;  -

        ; 

         
      ; 

    .  
        

  [16, 17]. 

    -  
,         

   .  1977-1978 .   
    ,    

  (    –  
,     ).    

     , 
       



16 
 

.       
       

    ,   
       

 –  (    – ).    
    1978-2005 .    

    « » ( ),  
       

      .    
      

   . 

 ,     
 ,     

(      29.10.2002 .)   
,     . 

        
31.12.2008 . № 2054-         

-  ,   .  (  
  ),    ,  
         

  [13].  

 2008 .          
    « », 
        

      , 
       
   ,     
.       
       

       
,          ,  
         

,         
        



17 
 

    ,       
 [17].  

     ,  , 
  ,     ,  

    ,    
»    –   , 

      ,   
         

 ,     [16, 

17]. 

      , 

       
        – 

 .       
   ,    

,       
,    ;    - 

    ,    
 ,  (  )   

  [16, 17]. 

     
:       

-   ;      
 ,   ;   

  .     
 , . . ,      

      [16].  
      ,   

,      , 
-     .  

        
. 

 



18 
 

2.2.       

 

          
      

   « » ( ) 

     :      
  - ;      

 ;    ,   
    . 

    ,    
,    ,   

 ,   ,   
  [17, 35, 36].      

  :      
;         

;      
     ;      

   ;     
  .  
          [35, 

36].       , 
        

   ,       
.  

        
       , 
        

« »      2019 .    
      ,    

  .  

       – 

  ,    : 



19 
 

 (         

       ); 

 (      

    );   
,         

  . 
         

    5   (7 ), 
        

 «         
  » (  3). 

 

 
 3 – -         

   

(     [45]) 



20 
 

          
    .   : 
            

 « »;     
,     .   

         
(  Quintrex Coast Runner 455)  « » [17]. 

       (  
)    ,     

  : 

       

  (     1 ,   

       ,    
   ); 

      -18 (   
          , 

          
). 

         
 (    0,025 2),    , 
    - ,     

    (  4).  

     2019 .   110  
  9   ,     12    6  

 . ,   2013-2018 .,  
  . 

        
       .   

      (1 , 1  – 

0,1 ).          
     .   

   ,      .  



21 
 

 
 4 –      (2019 .) 

 

           
       (0,1 ; 0,5; 0,9 ),    

  0,1         
 (0,1 ),   0,5    –   

(0,5 ),      0,1    –  
 (0,9 ).        (  0,5 

),     .       
 (  , 0, 5h,  ) (  ).  

          
(1 , 1  – 0,1 );  .    : 500    

    (1 , 1  – 0,1 )  500    (1 , 1 
 – 0,1 );    –    (1 , 3  – 

0,1; 0,5; 0,9 ),  .    : 500       
 (1 , 1  – 0,1 )  500    (1 , 1  – 0,1 ).  

          
    (0,1; 0,5; 0,9 ). 

        
  (22 )   ,   

     ,  



22 
 

      
« ».      

 [26, 44]. 
,    ,   

      
     (  )   

       ,  
,  ,       

.   ,     
,  12  ( )   110 . 

      ,   
    ,     

         
.  

   ,   
         

1978-2005 .      .  
        , 
 . .    . .  [25].   

         
   [31].    ( ) 

        
   [11].     

   . .  [20].    
       [17].   

    «  » (  
PSO 95/RF/3/1).       

    Microsoft Office Excel, Google Earth, 

MapChart, . . 
 

 

 

 



23 
 

3    

 

3.1       

 

      

 ,      (   

  1967 .),      .  (55°06 35  . ., 

91°34 38  . .)     [3, 44]. 

       

        396        

   .       .  

(  5,  5).   ,     

68      – ,  .    

  ,     -  

,    –  .  

 

 5 –    [23] 
   

(   , 
 ) 

 
 
 
 

 
 

 

 
 

 
2502, 

 .  
 , 

  

 
1970 , 

 

 
        1967 .  

1970 .,      (243 ).    
,       1970 

. (1970 . -  , 2019 . –    ). 
         

 ,         73,3  30,4 3 

,       2000 2.  
  – 5,3 ,   (15 )    

 ,  (2,5 ) -    [3, 6, 7]. 



24 
 

 
 5 – -     

(     [47]) 

 

    ( =124 )  110 ,   

  – 36  (  6).       243  

  ,     (   ) – 225 , 

     6-20 .    1,4 

(  10 ).    10   16 %    

, 10-30  – 28 %, 30-40  – 12%,  40  – 44 %.   

    2560 .     

  [42].       

 ,     :  –   

 – - .      

  [40]. 

 



25 
 

 6 –     [21, 22] 

  
 
 

 
 

  ,   243,0  
   (  

),  
 243,5 

   (   
  ),   

 230,0 

   (  ), 
  

 225,0 

    3 73,3 
  O 230  3 50,4 
   225  3 42,9 

   O 230  3 22,9 
   O 225  3 30,4 

    2 2000,0 
    230  2 1555,0 
    225  2 1382,0 

      396,0 
    230   302,0 

      2560,0 
     110,0 

     36,0 
     15,0 

     5,3 
 

       
, , , ,   

   ,   -  
  .     132  , 

  60 . ,    , 
  14 . .  

        1957 . 

      .    
     ,    

,       [3, 7].  80 % 

      ,   21 %   
.        38 .    

, 120 .   ,    2,3-7,6 

        (289 .  
  , 281 .   ) [29].   



26 
 

      ,  
   - , ,     

.        
   .  

        13 . . 
  470 . 3   (  7).   

     1984 .  300 . 3, 

       
 5-6 . 3 .      

[1, 40, 42]. 

 

 7 –       
  [13, 34] 

    
 , .   175 

  :  
–   120 
–    38 

  , . 3 470 
   , .  13 

 , . 3 440 
 , . 3 470 
 

      ,  
  :    –  , , ,   – 

.          
:  ,   ,  ,   

  . 
      ,   
        , 
     .    

  .   . .       
 ,      .  

         
 – - ,    ,  



27 
 

 – , ,  , , , .  
    15 ,     

 6-36  [3].       .    
,    -     

    .     
   ,    

 [42].      (  
  14 ,  – 34-70 ).       

, , ,  [6, 23].     .   
,     .  

   ,  – , , , 
  .   60      

   2,5 ,    85  110 . 
 

[   3.2   ] 

[   3.3     ] 

[   3.4   ] 

[   3.5    ]  

[   3.6    
] 

[   4     
] 

 

 



28 
 

 
 

  –  -  , 
          

    .    
        

         
        .  

      
     .,   

: , ,   ,    
 ,        . 
  . .        

    .    
     1  –  «  »  3 , 

 « » –  «  ».  
     .   

        
   .    

   : , , ,     
        . 

  . .  
         

   .    
    -   

        III – V  (  
«  » – « »),       

   .     
        

  .  
        

    , -  



29 
 

     ( )  
. ,         

           
,          «  »,   

  (       ),  
   .  

      , 
     : 

  ,    
     ,   

 ;   -  
         
     .  

 



30 
 

   
 

1. , . .     

 : . . … . .  : 25.00.27 /  

 . – , 2001. – 289 . 

2. , . .     / 

. . , . . , . . , . . , . . , . 

.  //   . – 2000. – № 2. – . 149-163. 

3.   [  ] :  . – , 2009. – 

 : http://water-rf.ru/ _ . 

4.     (  .  4.12.2006 .)  3.06.2006 

. №74- . – 2006. – 150 . 

5. , . .    

   //    

. –  : , 1975. – . 36-42. 

6. , . .   :  / . . 

, . . , . . . –  : , 2005. – 

212 . 

7.     

 / . . , . .  //   

   / . . - . – , 2019. – . 235-238. 

8.    :   / 

. , . . –  : : - , 2007. – 192 .  

9.        / 

. .  //       // 

   . . . . – , 2018. – . 50-

51. 

10. , . .      

  / . . , . . , . . , . . 

 //  -  . – 2012. – №2. – . 7-16. 



31 
 

11.  17.1.3.07-82   ( ). .  

      //   

 : . . –  : -  , 2010. – 13 . 

12.  27065-86.  .    //  

  : . . –  : -  , 2001. – 21 . 

13.      

  «          

 2017 ». – , 2018. – 217 . 

14.        

[  ] :  . – , 2020. –

 : https://seatemperature.ru. 

15.          / . . 

 [  .] –  :  , 1987. – 16 . 

16.      «  

»  2018 . – , 2019. – 115 . 

17.      

       .   2018 . – 

, 2019. – 159 . 

18. , . .     

  -   / . . , . . 

 //   : ,    

. – , 2008. – . 323-325. 

19. , . .      

 / . .  //  . – , 2008. – . 35. – № 1. – . 72-

80. 

20. , . .      

  :  / . .  ;   [ ] . 

 ,   [ ] .  

 . –   : , 1984. –  207 . 



32 
 

21.  , . .     -  

     / . .  //  . – 

2005. – № 8. – . 90-96.  

22. , . .    . –  

 : , 1982. – 164 . 

23.  : , ,   : 

 / . . -  ;  .: . . , . .  ; .  . 

. . . -  :  , 2008. - 537 . 

24. , . .       

   (   , 1978-1997 

.) / . . , . .  //   . – 2002. – № 2. 

– . 165-172. 

25. , . . -    

  (1978-1997 .) : . … . .  : 03. 00. 

18 /   . – , 2000. – 167 . 

26. , . .     

   / . .  //  

. – 2011. – № 9. – . 99-103. 

27. , . .     

 / . .  //  . – 2012. – № 2. – . 5-54. 

28. , . . -   

      / . 

.  //   IX  -  

 «EurasiaScience». –  : «  « . », 2017. – .1. – 

. 27-30. 

29.   -    

 / . .  [  .] ;      

 . –  :    , 2014. – 393 .  



33 
 

30. , . . -      

  / . . , . . , . . , . . 

 //   . – 2017. – №4. – . 62-71. 

31.  . .   :   / . . 

. –  : , 1983. – 200 . 

32.  . .  / . . . – : -  , 

1970. – 336 . 

33.  :     ё  

     - . – -  :  

" ", 1996. – 147 . 

34. , . .  , -   -

    / . .  //   

. – 2000. – № 2. – .  109-121. 

35.  2.1.5.980-00      

. –  , 2000. – 190 . 

36.  4630-88 «       

  ».  –  , 2000. – 189 . 

37. , . .    :  

 / . . , . . . – , 2005. – 165 .  

38. , . .     

   -   

  : . … . .  : 03.00.16, 03.00.18 / 

  . – , 2005. – 160 . 

39. , . .    ё ,  

,     / . . ,  . . . – 

 :    , 2016. – 89 . 

40.       / . . 

 [  .] //   -  . – 

 : , 1988. – . 22-44. 



34 
 

41.       

   :   . – :  , 

1986. – 205 . 

42.     / . .   

[  .] –  : , . - , 1974. – 148 .  

43. , . . ё       : 

. . ... . .  : 03.00.16  /   ё . – 

, 2006. – 15 .  

44. , . .      

 / . . , . . , . .  //  

 / . . – . . . . . –  : , 2019. – . 286-288. 

45.   [  ] // . – , 2020. – 

 : https://yandex.ru/maps/. 

46. Bogutskaya, N. G., Naseka A. M., Shedko S.V., Vasil'eva E. D., Chereshnev I. 

A. The fishes of the Amur river: updated check-list and zoogeography // Ichthyol. Explor. 

Freshwaters, 2008.- Vol. 19.- № 4. – P. 301-366. 

47. Google maps [  ] // Google. – , 2020. – 

 : https://www.google.ru/maps/. 

48. Hydroelectric power plants' reservoirs and their impact on the environment 

/ Balzannikov M.I., Vyshkin E.G. // Environment. Technology. Resources 

Proceedings of the 8th International Scientific and Practical Conference. – 2011. – P. 

171-174. 

49. Sladecek V., System of water quality from the biological point of view // Arch. 

Hydrobiol. Ergeb. Limnol. – 1973. – №3. – 218 p. 

50. Studying the condition of the benthic community of the Krasnoyarsk reservoir / 

D. M. Shlemberg, I. I. Pyakshina // Innovative trends in the development of Russian science 

/ Krasnoyarsk State Agrarian University. – Krasnoyarsk, 2019. – P. 308-309. 

51. Vladut T. Reservoirs and environment / T. Valadut // Int. Water Power and Dam 

Construction, 2007. – № 3. – P. 38-40. 



35 
 

  
 

   

(     [47]) 

 
 

 

 

 

 

 

 

 

 



36 
 

  

 

 -    

: (1-60)    ) 



37 

 

  

 

             

    (   ) 

 



38 

 

[        

(1977-2005 .)] 

 



39 

 

  

 

   ( )      

( / ) 
  .                

 0,4 3,0 15 0,2 100 300 0,001 0,05 0,1 0,01 0,001 0,01 0,01 0,006 0,00001 

 

 

 

 

 

 

 

 

 

 

 

 

 



40 

 

  

 

       

     
  

 

1-    1 
2-   1-2 
3-   2-4 

 « »  2-3 
 « »   3-4 

4-   4-11 
 « »  4-6 
 « »  6-8 
 « »   8-10 
 « »   10-11 

5-    11   
 

 



41 
 

[        
      

  2013-2019 .]  
 

[         

    ] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



42 
 

  

 

   ё     

   

 
 

 

 ё  
 

  

  

  
   

  
 , % 

  
 ,  

I   1-20 10 
II   21-35 7-9 
III   ё  36-50 5-6 
IV  ё  51-65 4 
V  66-85 2-3 

VI    
86-100   

 
0-1 

:          

   (II - III ),   ё  (III  IV),    (IV- V). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



43 

 

[          

 (1971-2019 .)] 

[          (1971-2005 ., 

2013-2019 .)] 

[          

 (1971-2019 .)] 
 

 



  

   
   

   
«   » 

     
  

 
 

                           
  

______     . .  
         ,   
« _____»   ________  2020 . 

 
 
 

   

05.04.06    

05.04.06.03  

    
 

 
                                                                                 

  
            _________      ., . .       . .   

                           ,            ,                      ,   
 
 

                _________          . .  
                           ,                                                                               ,  

 
 

       _________                    . .   
                           ,                                                                               ,  
 
 

        _________       ., . .         . .  
                                    ,             ,                      ,  
 
 
 
 

 2020


