
57 

 551 .464 (2 62 .5 )  

. . 1 ,  . . 2  

1    , .  
2    

   . . . , .  

    
  

   ( , , ) 

      (  
 )      

         -
 ,     .   

     ,   -
 ,     /  -

 .     -
         

       
.        -

.       
    ,   .  

 :  ,  ,  
,  ,  ,   

       -
   /     -

,         
    ( ),    

« » . 
      

        
   ( )    

. .   . .  [1 – 3].   . .   
      

 ,        
    .  [4],  

      
       
,      

   ,     
,       

 .  
   ,    

,   , -   
      . 

         

© . . ,  . . ,  2017 



58 

 ,         
     .  

        
       

,         
 .     
      

    ,    , 
      

   . 
   –    

   (   )  -
        

     ,    -
 .       -

  ,    .    
 [5]         

(    ),     
    ,   ,  

        
 . 

  .     
       

      -
  ,      -
  : 
      -

  (   ,      
),       

         
      ; 

       -
         -

  ,      
       , , 

   ,    
     ; 

       
      « » 

       ; 
       

 ; 
      -

         -
        

 ,       -
   . 



59 

         
     . 
         

  ;    
,     , -

    (i- )    -
.      

 ,       
 .    [6],    -

     (LC50)   
 . 

       -
          

     .    
 ,     -

        -
   ,  -

     ( , , -
),          

 .      -
       

      .   
     (    ) 

     .  
   -  [1, 2],     -

         
       v: 

,
v
C

 (1) 

  –     ; C –     
; v –      . 

       , -
  ,    -

       . 

, 
nn

nn
n tt

CC  
1

1  (2) 

 vn –         -
   [tn, tn+1]; n –     -

    tn; n+1 –        
 tn+1;  n = 1,…, N;  N –  . 

     i-    
    (    ) -

     : 

,
icp

icp
i v

C
 (3) 



60 

 i –     ; Ccp i –     
 ; vcp i –      . 

 .   ,   [1, 3, 6],   -
      , -

         -
 .  

        -
 m    i-    : 

 ,
max

icp
i

ipor
mim v

C
C

QA  (4) 

 m i –    ; Qm –    
 ; Cpor i –   ; Cmax i –  

 ; vcp i –      . 
       -

      -
   i-    ,     

   ,      -
  «   ». ,   -

 –      : 
, ,   ,  -

            -
  .  

 , ,   ,   -
 (4),      i-  , 

    vcp i    Var [vi]. 
       -

    mi   
m    i-    :  

,][ imAVar 
imcpAimAE  (5) 

  ][][
2

max
i

i

iporm
im vVar

C
CQ

AVar . (6) 

  ,      -
        -

     .   
        

( . . ),   (    ) -
      ,  -

    . 
       -

     (  I ), 
 (  II ),    -

  (  III ).      -
         

  .     ,  , -
 ,        -



61 

  ( ),    -
  [7]. 

      , 
      , 

 [8],    « » .  -
       -

 .    ,     -
 ,      -

  , . .      -
,       -

        -
        , 

        
   (     « »). 

      [8] -
  : 

 = [(  – )/N]· /  , (7) 
  –   ( /   );  –  -

   ( / ); N –  ,   -
  (    2 ). 

 ( , /   )       -
: 

= (  – )/N. (8) 
          

,    , ,   .  
    (t, ),    

,      ,     . 
      ,  

  .    : 
t = (  – )/ . (9) 

        
  i,    -

  i-      i     [9]: 

,1)(

i

iii
i M

V  (10) 

 i –   i-  ; Vi –     ;  
Mi –          .  

 [9],     , 
 i  – 1.   i  i, . .     

.    – 1  i  0,  -
        -

 .    i > 0   
.   ,   -

 ,    . 
        -

       ( ) [10]  -



62 

     ,     -
          

        -
        -

.        -
      1996 – 2006 . [11], 

    –   1998 – 2012 . [12]. 
      -

        [12 – 16]. 
  .    

  ,       -
   ,     -

     .    -
    , -

         
    (     
    ).  

 , ,  -
       3  – -
 (I),  (II)   (III) [13, 14].  [15]  -

  (IV)       -
  -     ( .1). 

        -
      -

      .   
          

  .    
        (   

   1 3)   .  -
     (  I – III)  -

   (8,5 10-3 / )     -
,           

 .    ,    -
   ,      

6,5 10-3 / .   ,     -
      ,    -

    ,   -
  (   

 ,   
-  ),  

 (    
 ) -

   (4,6 10-3 
/ )    -

  . -
     

   -

. 1 .   -
   , -

,   [13, 15].



63 

  -      , 
 8,8 10-3  9,2 10-3 /  .   -

        71 .,    -
     30 – 45 . 

        -
        1,94 / 3  ,  -

    –  2,74 / 3  .    -
  ,    ,   

   ,      2,17 
 2,31 / 3  .       

    (1,18 / 3  ). 
        (1996 – 2006 .)  

       -
   [16, 17].     (  -

    1 3)   0,003  0,016 / . 
       -

          -
  19 (1996 .)  40  (1999 .).     -

         
     , -

         -
 (  I ). ,     
          -

     -  , 
     4    [18],   

      .  
         -

     12 ° .    -
     5,2 ° ,    18,1 ° . 

    (      
1 3)       5,7·10-2  4,8·10-2 / 3·  

.    [18],      
        -

      .      
          105 ± 35   

      78 ± 43     .  , 
      -   

         
     . 

 ,     ,    
    ,   

   ,    -
      « -

» .       -
  .  

 ,     -
       -



64 

,  -
    

-     
  -

-   
 -

    
 .  

  -
,    

  [19]  
   -

  [20],  -
    , ,   

   [19]. 
       -

      .   -
      -

 ,    2008 .,  -
       ( .2,  ),  -
       .   

      (  = 0,05 / )  
12 .       ,  [20], -

 872620 3. 
         

0,0243 /    (  8,869 /   ),    0 – 0,5  -
  7,739   .      

0,224 /   .    ,   -
       -

    .  ,  -
          

 ,  22,2 . 
  ,     [9]     -

     .    
 (  = – 0,99)     0  – 1, , 
   .   ,  

        , -
      -

      .  
      -

        -
. ,       

       ( ,   
 )      -

    ,    -
  -    . 

. 2 .    (W –
 ),  (  – 

),  (  –  ) 
  (S –  ) 

  [19]. 



65 

  
 

. 3 .       
      

      .  
 

        
     :   (  S), 

   ,    
 ,     (  W).   

   ,    -
      .  

      -
       (  S)      

  (  W)   .3. 
       -

        -
     3,5 – 4 ,    -

       4,5  5,5 . 
       

 ,        
      0,25   -

, 30     7    .   W  
        7,4    
 , 880       93      . 

    (    1 )   
         

,         
  . 

      
 ,        



66 

     
  ( .4). 

   -
    -
  , ,  

  -
 . 

.  -
   -

   -
   -
    

 .  
1.     

   
   -

   
 , -

   -
    

    .   -
       ,   

   ,   -
 ,       

   . 
2.        

        -
     .  

     ,     
         

      ,    -
      . 

3.   ,    
  ,    ,  

         
       .   

       
        . 

4.          
.        -

         
        -

    :  ,   -
  ,     ,   -

 . 
5.        ( -

  ) ,     

 
. 4 .  -
   

   
   -

     
  . 



67 

        
,   –      -

        . 
        

 0827-2014-0010 «    -
 ,     

         -
     » (  « -

 »)   4.3.14 «      -
        -
 ». 
  

1.  . .      . . 2- .– .: 
, 1984.– 560 . 

2.  . .,  . .      // 
  .– 1983.– .272,  3.– .702-705. 

3.  . .,  . .,  . .,  . .   
      - 

 (    ) // .– 1988.– .28, .2.– .64-71. 
4.  . .      

    //  .– 2001.– .57.– 
.75-84. 

5.  . .,  . .,  . .    
         

//   .– 2005.– .20.– .58-65. 
6.  . .,  . .   .– .: - 

, 1989.– 528 . 
7.       -

       .– .: 
 , 1988.– 8 . 

8.  . .,  . .,  . .  .  -
     « -  » 

      « » -
 //     .– 2011.–  4.– .207-212. 

9.  . .      -
   //  .  , -

.– 2013.–  2.– .93-98. 
10.  . .,  . .,  . .   -

         -
       // VII  

 «      
-  ». 20-23.06 2012 . .– .1.– .233-240. 

11.       (    
) /   .– , 1996-2006. 

12.  . .,  . .,  . .,  . .,  . .  - 
        

   //   .– 2015.–  2.– .55-65. 



68 

13.  . .,  . .,  . .     
  //      

     .– 2009.– .18.– .38-47. 
14.  . .      -

  1996-2006 . // V  -   
«  ,     -

 ». 6-9.10 2009 . .–  II.– .68-69. 
15.  . ,  . .,  . .    

        
      //   . 

, ,  .– 2011.–  10.– .105-109. 
16.  . .        

    1996-2006  //   
        .– 
, 2009.– .19.– .154-160. 

17.  . .,  . .       
    1997-2006 . //   

        .– 
, 2008.– .17.– .290-297. 

18.  . .      - 
          // 

        
  .– , 2012.– .26, .1.– .268-274. 

19.  . .,  . .,  . .,  . .,  . . -
-         

     / .– -
:   , 2006.– 90 . 

20.  . .     -
  //        

   .– , 2010.– .23.– 
.198-208. 

    2 6 .0 6 .201 7  .  
E.E.Sovga,  I .V.Mezentseva 

METHODOLOGICAL ASPECTS OF ESTIMATES OF SELF-PURIFYING ABILITY 
OF MARINE SHALLOW WATER ECOSYSTEMS (GULFS, BAYS, PORTS) 

Methodical peculiarities of realization of two methods (balance and synoptic) of self-
purifying ability of marine shallow water ecosystems with different anthropogenic load 
are considered to study the Odessa Port, the Dnieper Estuary and the Sevastopol Bay as 
an example. An algorithm to estimate the assimilation capacity by the balance method is 
developed. It is modified for sea areas subject to multi-year state / departmental chemical 
monitoring. The assessment of the self-purifying ability of the water areas is possibility 
using the synoptic method, which is based on data of a single oceanographic survey in the 
absence of long-term systematic observations. Advantages and disadvantages of each 
applied methods are given. The diagnostic of ecological prosperity of ecosystems under 
study is possible taking into account the assimilation capacity calculated by both methods. 

KE Y W O R D S:  ecosystem, assimilation capacity, the Dnieper estuary, the Odessa port, the 
Sevastopol Bay, ecological prosperity 

 


