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1 Objective and tasks 

Objective – testing the planning zone model 

Tasks: 

1. methodology of testing; 

2. automate the methodology of testing; 

3. test the main indicators of the planning zone mode. 



 

2 Methodology of planning zone model testing 

The testing methodology consists in comparison of the main indicators 

simulated by the model with their actual values.   

The results of testing are to be presented in form of a table, which has the 

following rows: 

1. simulated value of indicator – P; 

2. actual value of indicator – F; 

3. relative deviation - . 

and in form of a graph (Figures 2.1 - 2.2). 

 
Figure 2.1. Graphical representation of testing results 

 



 
Figure 2.2. Graphical representation of testing results  

 



 

3 Automation of the testing methodology 

For automation, it is necessary to develop the server and client sides of the 

testing module for the planning zone model.  

 

3.1 Server side of the testing module 

Development of the module’s server side starts with physical model. To this 

end, a table (zone_var_value_an) should be added to store the actual values of the 

main indicators (Figure 3.1). 

Then, we add the stored procedures (create_var_value_out_an – analysis of 

simulated and actual data, get_var_value_out_an – selection of the results of 

analysis) that describe the testing methodology (Figure 3.2). 

 
Figure 3.2 – Stored procedures of the planning zone model  

 



 

 

 

 

 
Figure 3.1 – Physical model of database in the planning zone model  



 

3.2 Client side of the testing module 

The client side of the module is realized through the web-framework Yii 2.0. 

Yii is an object-oriented, component based MVC PHP web-application 

framework1. 

The following MVC components were added when developing the client side 

of the testing module (Table 3.1) 

 

                                                            
1 The MVC design pattern was described in detail in previous report. 



 

Table 3.1 – Description of MVC major components for the planning zone model  

Model Controller View 

Controller SiteController calculation Representation of water 

balance calculation 

results 

 
actionCalculation Method (controller) for 

model calculations 

calculationmod Representation of 

calculation results 

 

Model is implemented 

in form of DBMS 

stored procedures 

 

actionAnalysis Method (controller) for 

analysis of simulated 

and actual data analysis Representation of 

analysis results 

 

 



 

4 Testing the main indicators of the planning zone model 

The testing of main indicators of the planning zone model (using Khorezm 

planning zone as an example, 2014) is shown in Figures 4.1-4.4. 

The current version of the planning zone model allows testing main indicators 

for all planning zone in the Amudarya lower reaches. The main indicators for other 

planning zones can be tested as additional input data (responsible A.Nazariy, 

I.Ergashev) and actual data (responsible I.Ergashev) become available.  

In order to detect errors in the planning zone model, we analyzed how the 

simulated values fitted the actual ones for planning zones in the Amudarya lower 

reaches.  Minor errors were found in input data (Annex 1). For correction of the 

detected errors, we have made calibration for closer fitting of the data (Annex 2).  

The calibration for planning zones in the Amudarya lower reaches showed that 

the methodology and algorithm of the planning zone model are correct, i.e. when 

the inputted data are correct, the model produces right outputs. 

 



 

 
Figure 4.1 – Testing of the indicator “Total water intake” 



 
Figure 4.2 – Testing of the indicator “Intake from transboundary water”  



 
Figure 4.3 - Testing of the indicator “Water intake for irrigation, including leaching”  



 
Figure 4.4 - Testing of the indicator “Total drainage water and wastewater” 



Annex 1 to the report, position 2.8.3 Testing  

Fitting of simulated and actual values for planning zones in the lower reaches of the Amudarya (before the model calibration) 

Planning zone: Khorezm 

Indicator: Total water intake  

Year: 2011  

 
2012  



 



 

2013  

 
2014 

 



 

Indicator: Total drainage water and wastewater  

Year: 2011  
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Planning zone: Northern Karakalpakstan  

Indicator: Total water intake  

Year: 2011  
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Indicator: Total drainage water and wastewater  

Year: 2011  
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Planning zone: Southern Karakalpakstan  

Indicator: Total water intake  

Year: 2011  

2012  

 



 

2013  

2014 

 



 

Indicator: Total drainage water and wastewater  

Year: 2011  

201

2  

 



 

2013  

2014 

 



Annex 2 to the report, position 2.8.3 Testing  

Fitting of simulated and actual values for planning zones in the lower reaches of the Amudarya (after the model calibration) 

 

Planning zone: Khorezm 

Indicator: Total water intake  

Year: 2011  

 
2012  



 



 

2013  

 
2014 

 
 



 

Indicator: Total drainage water and wastewater  

Year: 2011  

 
2012  

 
 



 

2013  

 
2014 

 
 



 

Planning zone: Northern Karakalpakstan  

Indicator: Total water intake  

Year: 2011 

 
2012  

 



 



 

2013  
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Indicator: Total drainage water and wastewater  

Year: 2011  

 
2012  

 
 



 

2013  

 
2014 

 
 



 

Planning zone: Southern Karakalpakstan  

Indicator: Total water intake  

Year: 2011  

 
2012  

 



 



 

2013  

 
2014 

 
 



 

Indicator: Total drainage water and wastewater  

Year: 2011  

 
2012  

 
 



 

2013  

 
2014 

 



 

Зона планирования: Дашогузская 

Индикатор: Общий водозабор 

Год: 2011  
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Индикатор: Общий объем дренажных и сточных вод 

Год: 2011  
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