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5 – -  18,4 4,07 4,52 
6 –   4,13 0,60 6,88 
7 – ’  13,7 1,56 8,78 
8 –  2,12 0,27 7,85 
9 –  1,45 0,23 6,30 
10 –   0,60 0,06 9,68 
11 –  11,1 2,36 4,70 

   (   ). є  Q /Q   
 7,85 

12 –  9,3 1,50 6,20 
13 –  14,7 2,84 5,18 
14 –  26,5 3,85 6,88 
15  –  36,0 6,57 5,48 
16 –  6,68 1,34 4,99 
17 –  2,27 0,23 9,87 
18 –  6,64 1,09 6,09 
19 –  21,0 2,06 10,2 
20 –  29,4 2,15 13,7 
21 ’ –  9,27 0,93 10,0 

  (Q /Q  = 5,75) 

22 –  6,67 1,16 5,75 

  (Q /Q  = 5,83) 

23 –  1,98 0,36 5,50 
24 –  7,64 0,92 8,30 
25 –  12,5 1,76 7,10 
26 –  72,8 12,9 5,64 
27 ’ –  0,35 0,05 6,48 
28 –  1,60 0,41 3,90 
29 –  28,0 4,87 5,75 
30  –  9,45 1,60 5,91 
31  –  14,1 4,94 2,85 
32 –  1,67 0,22 7,59 
33 –  2,58 0,51 5,06 

 



,   . – 2016. – .1(40) 
 

65 

 
 . 2 

1 2 3 4 5 

  (Q /Q  = 6,18) 

35 –  5,21 0,72 7,24 
36 –  11,1 2,34 4,74 
37 ’ –  9,70 2,17 4,47 
38  –  4,42 1,02 4,33 
39 –  2,59 0,32 8,09 
40 –  3,50 1,19 2,94 
41 –  2,80 0,32 8,75 
42 –  15,6 1,85 8,43 
43 –  20,8 2,64 7,88 
44 – є  42,2 12,1 3,49 
45 –  2,36 0,26 9,08 
46 –  3,60 0,85 4,24 
47 –  13,8 2,71 5,09 
48 –  1,86 0,39 4,77 
49 –  3,07 0,51 6,02 
50 –  3,65 0,68 5,37 
51 –  5,45 1,10 4,95 
52 –  25,2 5,16 4,88 
53 –  2,41 0,34 7,08 
54 –  3,10 0,47 6,60 
55 –  6,87 0,80 8,59 
56 –  22,7 5,35 4,24 
57 –  5,00 0,7 7,14 
58 –  2,30 0,22 10,5 
59 - –  10,7 1,82 5,88 
60 - –  10,9 1,97 5,53 
61 –  4,85 1,27 3,82 
62 - –  3,13 0,37 8,46 
63 - – -  10,6 1,58 6,71 

 
 

 
. 3.  ’  Q =(Q ) 
  

    ( .1)  
     

,    
   ,  

  0,6 3/  (  .  – . 
 )  2λ,4 3/  ( .  – . 

).     
 є     
 .   

   
. ,    

,     
   (  )  

 (  ) ,  
   ’  Q  = f (Q ) ( .4). 

R² = 0.7985

0

1

2

3

4

5

6

7

0 10 20 30 40

Q е  м3/



,   . – 2016. – .1(40) 
 

66 

 

  
) ) 

 
. 4. -  ’  Q =(Q )  )   )   

 
    ( . 4 )     

    6,42  є  є   – 
0,96±0,03.   ,     є  7,85, 

   ’   є   є    – 
0,85±0,11 ( .4 ). 

          
      ( .4).    ,  

         
,       (1),     (2)  
  (3).  

 
    Q  = 0.1466 Q  + 0.09    (1) 

   Q  = 0.1877 Q  - 0.0674    (2) 

    Q  = 0.1378 Q  + 0.0273    (3) 

 
 

 
.5   ’  Q  =  (Q ) 
  

   .    
       

   ( . 
),   є 

   є 
 Q /Q    , 

 є 5,75.  , 
   ,   

є  Q /Q  
 5,83,  є   

  ( .5).  
 є  8,3 ( .  – . 

),   – 2,85 ( .  
 – . ). 

       є  μ 
 

Q  = 0.1776 Q  + 0.1578            (4) 
 

R² = 0.934

0

1

2

3

4

5

0 10 20 30

R² = 0.7356

0

1

2

3

4

5

6

7

0 10 20 30 40

R² = 0.9483

0

2

4

6

8

10

12

14

0 20 40 60 80



,   . – 2016. – .1(40) 
 

67 

є          
 0,97±0,02 ( .2). 

  ,  ’  Q /Q  ( . .5)     
 μ ,   .      

,     ,     –  
   .       ,  

     -    .  (Q  - 12,5 3/   Q  
- 1,76 3/ )    .   (Q  -14,1 3/ , Q  - 4,λ4 3/ ) – 

   ’ .       , 
є    . ,     . 
   – 72,8 3/ ,   – 12,λ 3/ . 

 

 
.6.  ’  Q =(Q ) 
  

є  Q /Q   
   є – 6,18. 

    
є  10,5 ( .  - . ) 

 2,λ4 ( .  - . ). 
   ’   

    
     

  є  μ 
 
 Q  = 0.2497 Q  - 0.4681       (5) 

 
    

  '         
 є  , є    0,95±0,019. 

,   ,  є  Q /Q  є 
 .  – 7,10,   –  .  – 5,75.  

         
    ,  є   є  

 0,8,     є    0,75-0,85 ( . 2). 
 

 
 2.   є        

  

 
 

, 
n  

 
 

, x
, 

3 /
  

 
 

 
 

 
 y

, 
3 /

 є  
  

 
 

,  
r( ) ±r 

 
 

 
  

 
, 

 y 

 
 

 
 

 21 12.0 1.86 0,88±0,05 1,69 0,78 
  11 8.34 1.49 0,96±0,03 1,02 0,28 
   10 16.1 2.25 0,85±0,11 1,14 0,63 
 11 13.8 2.62 0,97±0,02 3,92 0,85 

 29 8.49 1.76 0,95±0,019 2,42 0,75 
 

R² = 0.9115

0

2

4

6

8

10

12

14

0 20 40 60



,   . – 2016. – .1(40) 
 

68 

      ,    
   ’ ,         

.       ,    
        ,   

     ,    
  -  .  ,   ’    

       
       . 

.    ’       
        . 

    63        
 4    ,     

          
(7,85),    -    (5,83),  (5,75).   

        6,18.  
є        0,85-0,λ7,  

є  '   .    
         

       .  
      . ,  

       , 
   ,    . 

 
  

1.        // 
 .  . – . μ , 1λ78. – . 107-114. 2.  . І. 

      ’  .  /  . .,  . .,  
. . //    . – 2014. –  . 10. – . 430-436. 3. -

       /  . ., 
 . .,  . .  . – . μ - , 2007. – 184 .  4.  . . 

  /  . . //  . – 1979. – 430 . 
5.   .           
(  2001–2010 .    ).  1.  .  3. 

 . . 1.   , . 1.   , , , 
  / . . . – . μ , 2012. – 530 . 6.  . . 

         (  
є   ) / . . , . . , . .  // , 

, . – 2011. – . 2(23). – . 49-56. 7. ’  . І.    
       / . . ’ , . .  // 

,   . – 2015. – .2 (37). – . 132-148. 8. ’  . І. 
         

   / ’  . .,  . . // .   
. – 2015. – . 744–745 μ . – . 18-24. 9.  . .  

     / . .  // . . – 1965. – . 64. – . 143-
154. 10.  . .          / . . 

 // . . . – 1976. – . 149. – . 130-141. 11.  . .  
  / . .  // . . . – 1965. – . 50. – . 75 108. 12.  

. .        -  
      / . .  //   

  μ . . .- . . ( , 3-5  1λ80 .). – 
, 1λ80. – . 14-15. 13.  . .     

   / . . , . .  // ,   

http://www.twirpx.com/file/1391771/


,   . – 2016. – .1(40) 
 

69 

. – 2012. – . 2. – . 44-57. 14.  . .      
-  '      μ . .   . 
 . . μ . 11.00.07 – , ,   /   

  ; . . . - . – , 2015. – 20 .  15.  . .  
         (   ) 

/ . .  // .  . – 2003. – . 252. – . 33-39. 16.  . . 
      .  / . . , . . 

 // .  . – 2013. – . 264. – . 34-43. 17.  . . 
     / . . , . .  // 

,    . – 2002. – . 4. – . 115-119. 18. Preliminari Analysis of 
the Tisza River Basin 2007, ICPDR. Д  Ж.  μ 
https://www.icpdr.org/main/publications/tisza-river-basin-2007 

 
 ’           

 . ., є  . .,  . . 
   ’       
  ,        

К  :  ,  ,   . 
 

         К  
 . .,  . .,  . . 

         
  ,        .  

К  :  ,  ,   . 
 
Estimation Relation between Low Flow and Average Water Flow of the Ukrainian Carpathians 

Rivers 
Obodovskiy O.G., Pochaievets O.O., Zavarzin M.A.  
The Ukrainian Carpathians Rivers first of all characterized by the floods regime. But the problem of 

minimal (low-flow) flow is without sufficient attention in previous studies. Accordingly, it is necessary to 
study the minimum flow indicators and its relationship with the average water flow. The literature review of 
previous studies of low flow and average water flow of rivers all over Ukraine, and for the Carpathian region 
were given in the article. The area of research includes four river basins: the Tisza, Prut, Siret and Dniester 
(mountain right bank tributary) within Ukraine. The relationships between long-term low flow and average 
water flow were established.  

Evaluation of these relationships was conducted by the results of regime observations based on 
routine observations Hydrometeorological Ukraine by 63 hydrological basins studied positions observation 
period of 35 to 70 years. 

Correlation between long-term low flow and average water flow was given much attention.  
To analyze the results of the study Tisza river basin was divided into two parts - the Upper Tisza and 

the Middle Tisza. The entire basin of the Prut River in the territory of Ukraine was considered. The Siret 
River Basin has only one gauging station and covers small area (2070km2).  

The mountain right bank tributaries in the Dniester Basin belong to the Ukrainian Carpathians. The 
larges ratios between the study parameters are typical for the foothills of the Tisza River Basin (7,85), and 
the smallest one are typical for Prut (5,83) and Siret (5,75) River Basin. Graphs connections between 
average and low flow values were shown in the article. Correlation analysis and evaluation of the accuracy 
of the correlation coefficient was conducted in the article. The correlation coefficient varies between 0,85-
0,97. There are linear regression equation for each basin in the article. It is make possible to determine the 
value of the low flow and of average water flow. The results should be used for different practical purposes. 

Keywords: low-flow, average flow, coefficient of variation, Carpathian Rivers.  
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