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Intensive use of the water resources of the Stepnoi Zai River made it necessary to determine the 
current volume of water resources in places of their use. For this purpose, in the summer of 2020, 
an expeditionary survey of the river basin was carried out with the measurement of control water 
flow rates at characteristic points of the basin with their subsequent processing on modern 
computers, which made it possible to calculate the measured water flow rates along the length of 
the main river and its tributaries. The values of the measured water flow rates were reduced to the 
engineering values of the specified supply using the coefficients obtained from the stationary 
observation points. Analysis of the results and their comparison with the values of water discharge 
measured in earlier years showed their increase almost along the entire length of the river, which is 
not erroneous and only confirms the complexity of the phenomena occurring in the catchment.

 
         , 

     ( ).    
  ,   1960  1995 .,   

         
  ,      .      40-61 %    

  [1].  ,  .  ,   80-  

 504.453  
 

       
   

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

        
, . ,  

e-mail: juliagorbunova18@mail.ru 
 

 :   , ,  ,   
. 

 
    .     

        .    
 2020          

           
 ,          

   .         
     ,   

  .        
 ,     ,        

,         , 
  . 

 
THE STEPNIY ZAY RIVER WATER RESOURCES DETERMINATION 

ACCORDING TO THE HYDRO/METRIC MEASUREMENTS RESULTS 
Urbanova O.N., Mutygullina Y.V., Gorshkova A.T., Bortnikova N.V., 

 Rykov R. , Semanov D.A. 
Research Institute for Problems of Ecology and Mineral Wealth Use of Tatarstan Academy 

of Sciences, Kazan, Russia 
e-mail: juliagorbunova18@mail.ru  

Keywords: the Stepnoy Zai River, catchment area, water discharge, intensity of underground 
recharge.
 
Intensive use of the water resources of the Stepnoi Zai River made it necessary to determine the 
current volume of water resources in places of their use. For this purpose, in the summer of 2020, 
an expeditionary survey of the river basin was carried out with the measurement of control water 
flow rates at characteristic points of the basin with their subsequent processing on modern 
computers, which made it possible to calculate the measured water flow rates along the length of 
the main river and its tributaries. The values of the measured water flow rates were reduced to the 
engineering values of the specified supply using the coefficients obtained from the stationary 
observation points. Analysis of the results and their comparison with the values of water discharge 
measured in earlier years showed their increase almost along the entire length of the river, which is 
not erroneous and only confirms the complexity of the phenomena occurring in the catchment.

 
         , 

     ( ).    
  ,   1960  1995 .,   

         
  ,      .      40-61 %    

  [1].  ,  .  ,   80-  



176

  ,     2 . ,   60  80-   
         8.5 3/ ,   80-   

  18.8 3/ .       60-80-    
5,0 3/ ,   2008 .   10,2 3/ . 

         
      ,  ,  

,        
   .         

.     (8 )    (16 
)  24  ,      

(     215 2   8 ),     
    ,        

,     [2, 3].     
      ,  , 

       ,  
          . 

        
  ,        

    (     )    
       .       

       
,        

         . 
         , 

     . 
     .  ,  

 2020 .,       ,   
    ,     

 . 
  ,     ,   

 ,       . 
    .     

« »  « ».     211,3 .   5,2 . 
2 [4].        ,  

 8-    ( . .) : , , 
, , , ,   . 

          
10010101512111100029287,   « »,     

.   ( )   «    » [5]. 
      -  

  .   . .   252 .   
   (   )   53,2    .  

  . . 
         

 (  200-360 )          ,   
    360-382 .       

,  25 % .        
 ,  ,      

.       (0,015 ‰).  
   -   

( - -      )  



177

        ,   
      . 

  ( )       .  
68   ,         ,35-
0,44 / 2.      408     

   1647,9 . 
   ( )     :  

      ,    
 ,       
      .   

          
     ,     . 

  ( )     ,  
  .       

       .  
  , ,     

 ,     .   
   ,    ,     

       8     
  60  .       

     ,  
 , , ,     

,  . .    . 
        

     ,           
-  .      

           
   ,        

   . 
           

            
 .   Microsoft Excel  

    ,    
        ,  

   ,    ,  
     .  ,    
          

       .   
           

    .  ,    
    ,   ,    
:  = a +b,   –    ,  –      , a  b – 

,        , 
    [6]. 

        
        .     

         ,    
    50%, 75%  95%     . 
         

       (    
),            
       .   (  1). 



178

 
. 1.           

  

  
.  

, 
 

   
 
, 3/  

  
, . 3 

50% 75% 95% 50% 75% 95% 
 . . 

  211,3 0,313 0,260 0,144 9,06 7,53 4,17 
  . . 178,4 1,192 0,989 0,548 34,5 28,6 15,7 

 . . 
  . . 178,4 1,192 0,989 0,548 34,5 28,6 15,7 
  . . 162,0 2,371 1,588 0,972 68,6 46,0 28,1 

 . . 
  .  162,0 2,371 1,588 0,972 68,6 46,0 28,1 
  .  105,3 3,959 2,652 1,623 114,6 76,8 47,0 

 . . 
  . . 105,3 3,959 2,652 1,623 114,6 76,8 47,0 
  . . 41,6 7,669 5,138 2,531 222,0 148,7 73,3 

 . . 
  . . 41,6 7,669 5,138 2,531 222,0 148,7 73,3 
  

. ., ( ) 0,0 8,290 5,554 2,736 239,9 160,8 28,9 
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