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Abstract. This study was conducted in connection with the recent 
increasing attention to saving water resources in Azerbaijan and to 
studying the condition of the largest cascade of reservoirs on the Kura 
River. The article highlights some aspects of hydrological modeling of this 
cascade. Modeling occurs in several stages: an orographic scheme is 

created, a system of differential equations compiled on the basis of this 
scheme is solved, and the results are displayed. To carry out the 

simulation, a program was developed in the MATLAB environment. The 
program works in 2 modes – design and working. In the design mode, an 
orographic diagram is created, including the main objects of the cascade 
(reservoirs, rivers, canals) and their parameters are set (volume, water 
transfer, geodata about location). The program allows you to edit and add 
objects. When switching to the operating mode, according to the selected 

model, a system of differential equations is created corresponding to the 

current orographic scheme. The number of equations is equal to the 
number of reservoirs in the cascade. The equations are solved using 
MATLAB. The solution is carried out sequentially, starting from the first 
equation of the system. Then the results found are substituted into the 2nd 
equation. With each subsequent equation its complexity increases. The 
results are displayed in the form of obtained formulas and in the form of 
graphs reflecting the state of the cascade. Thus, the developed program has 

the ability to carry out visual design, and can also be successfully used to 

model similar reservoir cascades. 

1 Introduction 
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<mathematical modeling of hydrological systems= can be understood as the use of 

2 Materials and methods 
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3 Results and Discussion 

 
 

the <Kaskad= program was developed, which has a graphical user interface [11]. The 

 
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roject from scratch by filling out the <Reservoirs= and <Rivers= tables. If these tables are 

–

No. Name Designation 
Options 

Volume,km3 Stock, m3 in s 

1 Shamkir reservoir w11 2.7 - 

2 Yenikendskoye reservoir w12 0.158 - 

3 Mingachevir reservoir w13 15.7 - 

4 Tovuzchay river x1 - 7.3 

5 Zeyimchay river x2 - 6.3 

6 Shemkirchay river x3 - 8.37 

7 Goshgarchay river x4 - 3.41 

8 Gabyrry river x5 - 9.82 

9 Ganikh river x6 - 10.8 

10 Irrigation conduit E1 - 57 

11 Irrigation conduit E2 - 65 

12 Upper Shirvan conduit E3 - 78 

13 Upper Karabakh conduit E4 - 130 
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111
1 wkA

dt

dw


22112
2 wkwkA

dt

dw


33223
3 wkwkA

dt

dw


13211 ExxxA 

242 ExA 

43653 EExxA 

– –

–
а –

dsolve(8Dw1 = A1 k1*w19, 8w1(t1)=w119)
–

z1 = (A1 - exp(k1*t1)*exp(-k1*t)*(A1 - k1*w11))/k1

–

z2 = exp(-k2*t)*((exp(k2*t - k1*t)*(A1*exp(k1*t1) - k1*w11*exp(k1*t1)))/(k1 - k2) + 
(exp(k2*t)*(A1 + A2))/k2) + exp(-k2*t)*exp(k2*t2)*(w12 - exp(-k2*t2)*((exp(k2*t2 - 

k1*t2)*(A1*exp(k1*t1) - k1*w11*exp(k1*t1)))/(k1 - k2) + (exp(k2*t2)*(A1 + A2))/k2))
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4 Conclusion 
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