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ABSTRACT: 

      The objects of research are the objects of 

water management systems of the Republic 

of Uzbekistan. The criteria for assessing the 

status and management of water resources 

of objects of water management systems 

make it possible to assess their condition 

and manage the water resources of objects. 

Methods are used to determine the criteria 

for assessing the status and management of 

water resources. 

       Criteria have been developed for 

assessing the status and management of 

water resources of objects of water 

management systems: basin departments of 

irrigation systems, departments of district 

irrigation, departments of pumping stations 

and energy, departments of main canal 

operation, departments of reservoir 

operation, reclamation expeditions, 

departments of irrigation systems, which 

will make it possible to determine various 

methods and water management models in 

the Republic of Uzbekistan. 

KEYWORDS: criterion, state assessment, 

management, water resources, facilities, 

water management system, minimization, 
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resources. 

 

 

INTRODUCTION: 

       The Ministry of Water Resources of the 

Republic of Uzbekistan includes a large number 

of water management systems and facilities, for 

which it is constantly necessary to assess their 

status and manage their water resources.For 

these systems and facilities, it is necessary to 

develop and use appropriate criteria for 

assessing the status and management of their 

water resources. 

       The water management systems include 

basin departments of irrigation systems, 

departments of district irrigation, pump 

stations and energy departments, main canal 

management (gravity and with machine lifting 

systems), reservoir management, reclamation 

expeditions and irrigation system management. 

 

MATERIALS AND RESEARCH METHODS: 

       The criteria for assessing the status and 

management of water resources of water 

management systems are as follows: 
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       1. Basin management of irrigation systems 

(BMIS). 

The criterion for the management of water 

resources of the BMIS is to minimize the use of 

actual water resources of the basin 

management [1,2] 

  min
1 1

* 
 

I

i

J

j

ijijBMIS FFI ,(1) 

      where ijF  is the volume of water intake; 

*

ijF actual used water resources in the sectors 

of the national economy of the republic related 

to this BMIS. 

      2. Departments of irrigation of districts 

(DIR). 

       The criterion for water resources 

management of the DIR is to minimize the use of 

actual water resources of the district irrigation 

department [1,2]. 

 
 


N

i

N

j

ijijDIR DDI
1 1

* min,                   (2) 

       where ijD is the water withdrawal limit, 

*

ijD  actual water resources used in the area. 

      3. Management of pumping stations and 

energy (MPSE). 

      The criterion for the management of water 

resources by MPSE is to minimize the use of 

actual volumes of pumped water resources and 

consumed electricity [2,3] 

    min,
1 1 0

**  
 

dtNNVVI
I

i

J

j

T

ijijijijMPSE    (3) 

where  ijV is the total amount of water 

resources; *

ijV actual used water resources; 

ijN consumed electricity, actually used 

electricity. 

       4. Management of the operation of main 

canals (gravity and with systems of machine 

water) (MOMC). 

      The criterion for managing water resources 

of gravity canals is to minimize the use of actual 

water consumption and the quadratic deviation 

of the difference between the set and actual 

water levels in hydraulic structures [1,4]  

 

      min,,
1 1

2**

)( 
 

I

i

J

j

ii

c
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c

ijgravityMOMC ztlzQQI

 (4) 

      where c

ijQ is the total consumption of water 

resources; *c

ijQ  Actual consumption of water 

resources iz -  tlzi , given and actual values of 

water levels at hydraulic structures.  

      The criterion for managing the water 

resources of the main canals with machine 

water-lifting systems is to minimize the use of 

actual water consumption and energy 

consumption [1,5] 
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    (5) 

 

      where ijQ is the total consumption of water 

resources; *

ijQ actual pumped water 

consumption; ijN electricity needed; *

ijN

actually used electricity. 

       5. Management of the operation of 

reservoirs (MOR). 

The criterion for controlling the process of 

filling and operating reservoirs is to minimize 

the quadratic deviation from the actual water 

volume of the reservoir from the planned one, 

taking into account water losses due to 

evaporation and filtration 

     min,
0

2










 
T

bnBMOR dttQWTWI

        (6) 

      where   nB WTW ,  is the actual and planned 

volume of reservoir water for evaporation and 

filtration  tQb water loss from the reservoir 

for evaporation and filtration. 

 

 



NOVATEUR PUBLICATIONS  

JournalNX- A Multidisciplinary Peer Reviewed Journal  

   ISSN No: 2581 - 4230 

VOLUME 6, ISSUE 10, Oct. -2020 

173 | P a g e  
 

       6. Land reclamation expeditions (LRE). 

       The criterion for managing the water 

resources of the collector-drainage network is 

to maximize the discharge of collector-waste 

water into the collector and various depressions 

[6] 

 



I

i

k

ijijLRE KKI
1

max,   

              (7) 

 

where ijK is the total groundwater volume, 

*

ijK  actual discharge of collector-drainage 

water into various depressions. 

       7. Management of irrigation systems (MIS). 

       The criterion for the management of water 

resources at MIS is the minimization of the use 

of the actual expenditures of water resources 

and the quadratic deviation of water levels in 

hydraulic structures from their given value [1.8] 
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    where *, ijij QQ is the actual and planned 

value i  and j water consumer;   *,, ii ztlz

actual and set water level values for hydraulic 

structures. 

      Based on the structure of the water 

management system and taking into account 

their local criteria, the quality control indicator 

of the process of water supply, water 

distribution and water loss can be written as a 

common functional [9,10] 

  min,77665544332211  IIIIIIII 

                          (9) 
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      BN many basin-based irrigation systems;

DN  many water facilities of the district 

irrigation department; PSN many nodes with 

pumping stations in the water management 

system; MCN  many sections of the main canal 

(gravity and with MWLS); WN  many sites of 

reservoirs in the water management system; 

LREN many reservoirs in the water 

management system; LREN many reclamation 

expeditions; ISN a plurality of channel section 

numbers having lateral outlets;  weighting 

factors determined by expert assessments of the 

significance of individual local criteria. 

      Water management systems include 

reservoirs and their cascades, pumping stations 

and their cascades, sections of canals limited by 

hydraulic structures, and side water intakes to 

provide consumers with water resources. [1] 

 

 

 

RESERVOIRS: 

The criterion for controlling the process of 

filling and discharging the reservoir is written in 

the form [11,12] 
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     min,
0
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1 

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





 
T

nnB dttQWTWI

       (10) 

      where WB (T) - is the actual volume of 

reservoir water at the end of the control period; 

Qn (t) - is the intensity of water losses due to 

evaporation and filtration; Wn- is the planned 

volume of reservoir water at the end of the 

management period. 

       The physical meaning of criterion (10) is to 

minimize the quadratic deviation from the 

actual reservoir water volume from the planned 

at the end of the control period and the volume 

of water losses due to evaporation and filtration. 

      The restrictions on the reservoirs are as 

follows [13] 

   

 
,

,maxmin

H
b

BbB

z
dt

tdz

tWtWW





                                                            

(11) 

where  tWW BB

maxmin ,  minimum and maximum 

allowable values of water volumes in reservoirs;

bz  maximum permissible value of the rate of 

filling and discharge of the reservoir. 

 

Pumping stations: 

The criterion for controlling the process 

of water supply in pumping stations is to 

minimize the consumed electric power while 

ensuring a given water supply of pumping 

stations [14] 
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at ,   * QQPS   

      where Ni- is the consumed electric power of 

the pumping stations; ; Qнс, Q*– actual and 

required capacity of pumping stations; 

j

UH

j

LH HH , jN  levels of the lower and upper 

heads of pumping stations; pN the number of 

working pumping units; P many numbers of 

working pumping units; many angles of rotation 

of the blades of axial pumps (for pumping 

stations with centrifugal pumps - the number of 

working centrifugal pumps of the pumping 

station);  -  - set error of water supply 

regulation.  

 

THE MAIN RESTRICTIONS AT PUMPING 

STATIONS ARE [15] 
              6,...,1       ,,,,,,, maxmaxmaxminminmin  iNNttNtNNN P

i

P

ii

P

I

P

ii

PP

ii 

, (13) 

     where Nimin and Nimax- the minimum and 

maximum number of running pumping units; 

Nipmin and Nipmax- the minimum and maximum 

set of numbers of working pumping units; 

ipmin and ipmax- the minimum and maximum 

set of angles of rotation of the blades of the axial 

pumps of the i-pump station (for pump stations 

with centrifugal pumps, the minimum and 

maximum number of working centrifugal 

pumps of the i-pump station). 

 

CHANNEL SECTION: 

 The control criterion for hydraulic 

processes in the channel section is to minimize 

the quadratic deviation of the water level in the 

channel from their predetermined value and has 

the form [16] 

 

  








 



Ny

j

T

iii dtztzI
1 0

2

3 ,,min   

       (14) 

       where z(l,t) is the actual change in the water 

level in the channel section,, , zis the set value 

of the water level in the channel section. 

       Functional (14) shows that during water 

distribution in the channel section, the set 

values of the water level fluctuations in the 

channel section were minimal, i.e. the process 

on the canal has become more stable, which is 

necessary to ensure water use 
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Technological restrictions on the operation 

modes of the channel sections has the form 

[17] 

 

                         

  

maxmin

maxmin

, Qt,xQQ

,zt,xzz

iiii

iiii





       (15) 

 

      where Qimin, Qimax- minimum and maximum 

allowable water flow rates on the i-section of 

the channel; ;zimin , zimax -  - minimum and 

maximum permissible ordinates of the free 

surface of water on the i- section of the channel. 

  

Side water consumers. In lateral water 

consumers, the criterion for controlling the 

water distribution process can be the root-

mean-square integral deviation of the actual 

water flow from the planned (limited) values for 

the control period, i.e. [18] 

   min,,
0 1

2

4 








 
 



B

j

B

Ni

T N

j

ij

j

i dtQtQI

        (16) 

     where Q ji(t)is the actual value of the water 

flow rate of the j-side water consumer; Qij
- is 

the planned value of the water flow rate of the i-

water consumer in section j 

 

The main restrictions on hydraulic 

structures are [19,20] 

a jimin ≤a ji(t) ≤ a jimах,   

      (17) 

a jimin, zimax - minimum and maximum 

permissible openings of gates of hydraulic 

structures. 

 

CONCLUSIONS: 

      Criteria have been developed for assessing 

the status and management of water resources 

of objects of water management systems: basin 

departments of irrigation systems, departments 

of energy stations, departments of operation of 

main canals with self-draining and sisters of 

machine lifting, drainage management 

departments of reservoirs, reclamation 

expeditions and departments of irrigation 

systems that will make it possible to determine 

various methods and mathematical models of 

water use management in the Republic of 

Uzbekistan. 

      A general functional has been developed that 

defines a quality indicator for managing the 

processes of water supply, water distribution 

and water loss of objects of water management 

systems. The main restrictions on the 

management of reservoirs, pumping stations, 

sections of canals and hydraulic structures are 

identified, which will make it possible to 

determine the areas of management of objects. 
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