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Abstract 

When designing and using irrigation networks, it is necessary to know the second 

water consumption for agricultural crops. That is, the use of a hydromodule gives a 

good result in the comparative assessment of water consumption in the system. 

We will perform a general analysis of the size of the hydromodule used in the 

calculation of the main parameters of irrigation networks. For this we use formula (1). 

q(x, y, t) =
x ∙ y ∙ k

86,4 ∙ t
 (1) 

where: x is the share of the area where the drip irrigation system is introduced in the 

total cultivated areas of the massif, %; u – irrigation rate, m3/ha; k is the reclamation 

loading coefficient. Depending on the different mechanical properties of the soil, the 

value of the coefficient: 0.3; Takes values 0.4 and 0.5 t – duration of irrigation, milk. 

The size of the hydromodule calculated by the formula (1) makes it possible to 

estimate the water demand of the irrigation array where the drip irrigation technology 

is introduced, and to determine the excess value of the hydromodule of irrigation 

networks. 

Now consider formula (1) as a function of several variables. It is known that the value 

of irrigation standards of different crops changes depending on the water supply of 

the year. Therefore, crop area and time can be considered as variables, then q(x,y,t) 

can be considered as a function of three variables. For clarity, we express the graph of 

q(x,y,t) as a superposition of several variables: 

q·86,4·t = x·y·k (2) 

We introduce the following definitions: 

r = 86,4 ∙
q ∙ t

sinφ

φ = arccos (
x ∙ y

r
)

} 

The graph of r and φ planes in space will look like this (Fig. 1). 
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Projecting the resulting linear function onto a plane, we have a family of curves at 

different values of K. Through these curves, the hydromodule can be expressed 

geometrically depending on the crop area and irrigation rate. Moreover, r and φ are 

functions of two variables. 

Thus, it is possible to find hydromodulus values at different values of irrigation rate, 

crop area and time. By connecting them, we get the approximate function graph. 

 
Figure 1. The dynamics of changes depending on the irrigation duration, 

irrigation rate and area of the hydromodule. 

We find the conditional extremum of this function. For this, we assume the following, 

that is, the values of variables such as the irrigation rate, the percentage of the area 

where the drip irrigation system is introduced in the array, and the duration of 

irrigation are equal to or less than the value of the function Ф: 

ax+by+ct ≤ Ф (4) 

Here: a, b, c are empirical coefficients. 

The goal is to find the hydromodule extremum. So let's put this issue into standard 

form: 

q =
x ∙ y ∙ k

86,4 ∙ t
→ min

ax + by + ct ≤ Ф
} (5) 

Now we can construct the Lagrange function: 

F(x, y, t, λ) =
x ∙ y ∙ k

86,4 ∙ t
+ λ(ax + by + ct − 4802) (6) 

(6) After finding the eigenvalues of the Lagrange function in terms of x,y,t and λ 

variables, setting them to zero, we get the following system of equations: 
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∂F

∂x
=

x ∙ k

86,4 ∙ t
+ aλ = 0

∂F

∂y
=

x ∙ k

86,4 ∙ t
+ bλ = 0

∂F

∂t
=
x ∙ y ∙ k

86,4 ∙ t2
+ cλ = 0

∂F

∂λ
= ax + by + ct − 4802 = 0}

 
 
 
 

 
 
 
 

 (7) 

By performing the appropriate mathematical operations, we obtain the solution of the 

system of equations (7): 
∂F

∂x
=

x∙k

86,4∙t
+ aλ = 0

∂F

∂y
=

x∙k

86,4∙t
+ bλ = 0

∂F

∂t
=

x∙y∙k

86,4∙t2
+ cλ = 0

∂F

∂λ
= ax + by + ct − 4802 = 0}

  
 

  
 

=> |

a = 480,2
b = 1,1
c = 2825
λ = 0,019

| =>

x = 10
y = 4365,5
t = 1,7
q = 0,88

    (8) 

Based on the method of Lagrange multipliers and the values of irrigation rate, crop 

area and duration of irrigation, the optimal value of the hydromodule of the irrigation 

network was found. 

 

 
Figure 2 Optimal value of irrigation hydromodule 
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The dynamics of the water level in the irrigation network, the drip irrigation 

technology, the water consumption of the drippers of the irrigation tapes, the radius 

of the soil-soil wetting surface and the hydromodule were developed. 

 

LIST OF REFERENCES USED 

I. Makhmudov., U. Sadiev., A. Qurbanov., R. Karshiev. Drip irrigation technology 

with counter-reservoir // Journal of agriculture (№5 2012 y UO'T: 628.218) 

1. R. Karshiev., A. Urazkeldiev., A. Ernazarov. Experimental determination of soil 

moisture contour parameters in drip irrigation // "Hydrometeorology, climate 

change and environmental monitoring: current problems and ways to solve 

them" international scientific and practical conference, Tashkent 2021, pp. 232-

236 

2. R. Karshiev., A. Urazkeldiev., A. Ernazarov. Determining the optimal 

hydromodule of the irrigation network in drip irrigation// "Journal of Irrigation 

and Reclamation", No. 1(23). Tashkent 2021, pp. 24-28 

3. A.K. Karimov., A.A. Karimov., R.J. Karshiev. Voprosy vnedreniya system 

mikroroshenia - opyt Indii // Journal of Agro Science. No. 5(49), pp. 75-76, 2017. 

UDK: 631.674 

4. R. Karshiev., A. Urazkeldiev., A. Rajabov., A. Ernazarov. Mathematical model of 

moisture dynamics in the field of soil-soil moistening during irrigation based on 

drip irrigation technology // Journal of Agro Science. No. 2(72), pp. 68-69, 2021. 

5. Djumaboev, K., Manthrithilake, H., AYARS, J., Yuldashev, T., Akramov, B., 

KARSHIEV, R., & Eshmuratov, D. (2019). Growing cotton in Karshi Steppe, 

Uzbekistan: water productivity differences with three different methods of 

irrigation. Indian National Committee on Surface Water (INCSW)-CWC 

Ambassador Ajanta, Aurangabad, India 16 Jan-18 Jan 2019 Publishers: 

IvyLeagueSystems. com, 391. 

6. Choriev, J., Muratov, A., Yangiev, A., Muratov, O., & Karshiev, R. (2020, July). 

Design method for reinforced concrete structure durability with the use of safety 

coefficient by service life period. In IOP Conference Series: Materials Science and 

Engineering (Vol. 883, No. 1, p. 012024). IOP Publishing. 

7. Karshiev, R., Urazkeldiyev, A., Rajabov, A., & Ernazarov, A. (2021, April). 

Hydraulic calculation of reliability and safety parameters of the irrigation 

network and its hydraulic facilities. In E3S Web of Conferences (Vol. 264, p. 

04087). 



 
                                                              

              ISSN: 2776-0979, Volume 3, Issue 12, Dec., 2022 

1113 
 
  

8. Yangiev, A., Adjimuradov, D., Panjiev, S., & Karshiev, R. (2021, April). Results 

and analysis of field research in flood reservoirs in Kashkadarya region. In E3S 

Web of Conferences (Vol. 264, p. 03033). 

9. Karimov, A. K., Toshev, R. H., Karshiev, R., & Karimov, A. A. (2021). Water–

energy nexus in Central Asia's lift irrigation schemes: Multi-level linkages. 

Renewable and Sustainable Energy Reviews, 147, 111148. 

10. Shamsiyev A.S., Kamilov B.S., Ziyatov M.P., Karshiev R. Treatment of fertilizing 

type of factory factory in treatment and food. EPRAInternational Journal of 

Agriculture and Rural Economic Research (ARER). 

 

 

 


