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Abstract. Field-drip irrigation technology-development of a correlation
dependence model of hydrodynamic control of the irrigation network system.
Abstract. The development model of the correlational dependence of the
hydrodynamic control system of the kapelnogo roshenia field and the irrigation set.
Abstract. Field-drip irrigation technology-development of a correlation

dependence model of the hydrodynamic control of the irrigation network system.

The main task is to determine the correlation relationship among variables
such as the water discharge from irrigation hoses used to adjust the hydraulic
parameters of the irrigation network in cotton fields equipped with drip irrigation
technology, soil moisture and soil moisture potential, the amount of water emitted
from the emitters of irrigation tapes, the probability density of the radius of the
wetted surface, the position of the gates of the water control structures in the
irrigation canal, as well as the maximum depth of flow resulting from the backwater
(head) created by the water control structure, and the hydromodule.

In practice, solving many problems involving three or even two variables
makes it very difficult to find a strict functional relationship between them.
Therefore, stochastic (probabilistic) dependencies are used to address such
problems. In particular, to establish stochastic relationships between two or more

variables, the correlation analysis method is applied.
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That is, correlation analysis studies the regularities of how the values of some
variables change depending on the changes in another variable. In such cases, the
two quantities are called independent variables or arguments, while the third one,
which depends on them, is called a dependent variable or function.

Now, returning to the main problem, let us select the main quantities from
among the variables , , , ,, and . These are: , and . We assume that these quantities

have a linear relationship as follows:
q., =ah+bf(p)+c (1)

Here: ( a ), ( b ), and ( ¢ ) are constants.
Now, let us determine the parameters of equation (1). This is done by calculating the
correlation coefficients of the variable quantities.

We can rewrite equation (1) in the following form:

. — Ty =a(h—h) +b(f (o) - T () @
Here: (\bar{x} ), (\bar{y} ), and ( \bar{z} ) are the arithmetic mean values
of the variables ( x ), (y), and ( z), respectively.
In equation (2), the degree of relationship among the three variables ( x ), (

y ), and ('z) is determined by the multiple correlation coefficient, denoted as ( R

)-
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Here: (r_{xy}), (r_{xz}), and (r_{yz} ) are the pair (simple) correlation
coefficients.
The multiple correlation coefficient ( R ) has the following properties:

il (OMegR\leg 1);

2. If (R =0), then the variable ( z ) has no
linear relationship with (x ) and (y);

3. If (R ) approaches 1, it indicates a strong

linear relationship among the variables.
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The pair correlation coefficients in equation (3) are calculated using the

following formulas:

> AhAv D AfAv D Ahaf
th: ] qu(h): L =
DA%+ Ag? D AF2+Y Ag? DA%+ Af?
(4)
Oy epa ah=h, ~h; Af(p) = fi(0)~ F(p),Aq,, =0, -

From equations (3) and (4), the pair correlation coefficients and the multiple

correlation coefficient are determined.
The numerical results show that there is a reliable correlation relationship among
the variables (x ), (y), and ( z) being studied.

Now, let us determine the parameters (a ) and ( b ) in the linear regression

equation (2):

_ﬁrqh_rqfrhf b é‘q qu_rthhf

d=————— = 5
5, 1-13 ' o, I-I? ()

Here 6,,6,,5,,,-.: h, f(p) the corresponding standard deviations of the

variables.

O = Z%’ O, = th ’5”/3):“2‘&‘% (6)

Here: ( n ) is the total number of observations.

By substituting the parameter values (a) and ( b ) into equation (2), and taking into
account expressions (7) and (5), we obtain the linear regression equation that
describes the relationship among the change in water level in the irrigation network,
the amount of water discharged from the emitters of the drip irrigation tapes, the
radius of the wetted surface of the soil-ground, and the hydromodule.

."2"_" A = n - _ ) 2
0. %9. =a j A(IC i IFIA dl—h [+b E exp s - f(p)
™M '™ I 25p2|

y

(7)
The standard error of the regression equation (7) is calculated using the

following formula:
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s .8 1-Tg —Tg +20 0 I
] 1-12 (8)

A correlation relationship model for the hydrodynamic control of the

field drip irrigation technology—-irrigation network system has been developed.
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