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The WaterAI system was developed as the next stage of development following 

the first desktop prototype. In this version, the main goal was no longer merely to 

show whether water was sufficient, but to optimize the available water resources by 

taking into account crop priority, crop water demand, canal conveyance capacity, 

the previous irrigation cycle, and the remaining deficit. 

The artificial-intelligence-based WaterAI dashboard allows the operator to 

enter the daily water volume, run the calculation, and view the results in tables and 

charts. The interface separately displays the total water demand, distributed water, 

remaining water, deficit by crop, and status by lead farm. 

The Streamlit dashboard program offers broader analytical capabilities than the 

C++ desktop interface. Users can simultaneously view overall indicators, the list of 

picket points, color-coded status charts, and comparison diagrams by crop. This, in 

turn, helps to understand the water-distribution result not merely as a table, but as a 

management decision. 

During the trial run, a water volume of 19,008,000 m3 for the Southern 

Mirzachul canal was entered into the WaterAI system. The total demand was then 

calculated as 24,735,825 m3. As a result of the Solver calculation, the program 

distributed 4,037,765 m3 of water and recorded 14,970,235 m3 as remaining water. 

The distribution efficiency was approximately 21.3%. 

At first glance this result may appear low, but the main task of the system is 

not to conceal a water shortage but to clearly reveal it. When the available water 

does not cover total demand, WaterAI shows which crops and which picket points  
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Fig. 1. Total water demand, distribution, and remaining water indicators in 

the WaterAI dashboard 
 

 
Fig. 2. Graphical display of irrigation status by picket point 

 

 
Fig. 3. Diagram of distribution and priorities by crop 
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Fig. 4. List of picket points and distribution by lead farm 

 

have the highest deficit. The operator can then plan for the next day, look for 

additional water sources, or reprioritize the areas. Among agricultural crops, cotton 

may hold the highest priority, but because of the lead farm's water demand, the 

picket's conveyance capacity, and the available water limit, not all cotton fields can 

always be fully irrigated. The advantage of the software model is that it solves such 

a complex situation not through fixed rules, but by calculating all the constraints 

together. 
 

Table 1 

Overall indicators of the WaterAI trial calculation 

Indicator Value 

Water volume entered 19,008,000 m3 

Total demand for the day 24,735,825 m3 

Water distributed 4,037,765 m3 

Water remaining 14,970,235 m3 

Distribution efficiency approximately 21.3% 
 

Table 2 

Brief overview of the distribution result by crop type 

Crop type Priority Demand Distributed Deficit 

Cotton 3 
approx. 7 

million m3 

approx. 0.6 million 

m3 

approx. 6.4 

million m3 

Wheat 2 
approx. 14 

million m3 

approx. 1.9 million 

m3 

approx. 12.1 

million m3 

Vegetables 2 
approx. 1.1 

million m3 

approx. 0.8 million 

m3 

approx. 0.3 

million m3 

Orchard 2 
approx. 0.9 

million m3 

approx. 0.5 million 

m3 

approx. 0.4 

million m3 



 August 21, 2026  Liverpool, England; United Kingdom   

.  

95 
 

Continuation of table 2 

Crop type Priority Demand Distributed Deficit 

Other 1 
approx. 1.8 

million m3 

approx. 0.3 million 

m3 

approx. 1.5 

million m3 

 

Under conditions of water scarcity, the program clearly showed the total water 

demand, the amount of water distributed, and the remaining deficit. This provided 

the information base necessary for management decisions. 

Through the dashboard, the results were presented as tables, bar charts, and 

diagrams by crop, and the calculations were rendered in a visual, easy-to-understand 

form for the operator. 

In this research work, the program was developed through a series of  

sequential stages, each of which produced a separate result and laid the groundwork 

for the next stage. The program began with a study of real canal and picket data, 

followed by the formation of a database, then the creation of a Qt prototype,  

and finally the development of the Python-based optimization module and 

dashboard. 

The software system that was created reduces errors arising from  

the human factor in water resource management. The operator enters the water 

volume, and the system calculates the required water volume, conveyance capacity, 

and priorities across numerous water-intake points (picket points), presenting the 

result in an easy-to-understand form. This increases the speed of decision-making. 

The WaterAI artificial intelligence program is especially useful under conditions of 

water scarcity. Using conventional methods, determining which field should be 

irrigated first when water is insufficient takes a great deal of time. The WaterAI 

program shows the deficit broken down by crop type, picket, and lead farm.  

As a result, the queue, priority, and plan for the next day are determined more 

precisely. 
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