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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).
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Figure 2.1. Graphical representation of testing results
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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).

v Lt MNpouenype (17]
create_out

create_var_value_out

create_var_value_out_an |

create_var_value_out_mod
get_crops
get_monthnames
get_type_var_groups
get_user_lang
get_user_zone
get_var_symbols_an

get_var_value_out

get_var_value_out_an

get_var_value_out_mod
get_years

get_zones
set_user_lang

set_user_zone

Figure 3.2 — Stored procedures of the planning zone model



'REFERENCES

ZONE

VAR_GROUP

Hzone_id: INTEGER NOT NULL

name_en: VARCHAR(30) NOT NULL
name_ru: VARCHAR(30) NOT NULL
country: VARCHAR(10) NULL
description_en: TEXT NULL
description_ru: TEXT NULL

CROP

Bvar_group_id: INTEGER NOT NULL

<>____

Herop_id: INTEGER NOT NULL

name_en: VARCHAR(100) NOT NULL
name_ru: VARCHAR(100) NOT NULL
module: VARCHAR(30) NULL

name_en: VARCHAR(30) NOT NULL
name_ru: VARCHAR(30) NOT MULL
description_en: TEXT NULL
description_ru: TEXT NULL

VARIABLE

Bvar_symbol VARCHAR(10) NOT NULL

name_en: VARCHAR(100) NOT NULL
name_ru: VARCHAR(100) NOT NULL
unit_en: VARCHAR(20) NOT NULL

user

Buser_id- INTEGER NOT NULL

name: VARCHAR(50) NOT NULL
password: VARCHAR(20) MULL
zone_id: INTEGER NOT NULL (FK)
schema: VARCHAR(5) NOT NULL

unit_ru: VARCHAR(20) NOT NULL
description_en: TEXT NULL
description_ru: TEXT NULL
var_group_id: INTEGER NOT NULL (FK)
type: VARCHAR(5) NOT NULL

formula: VARCHAR(100) NULL

.
ZONE_VAR_VALUE

Bzone_id: INTEGER NOT NULL (FK)

Bvar_symbol: VARCHAR(10) NOT NULL (FK)

Hdate: DATE NOT NULL

L ] L ]
ZONE_CROP_VAR_VALUE

Hcro

L value: DOUBLE NOT NULL

p—

Bzone_id: INTEGER NOT NULL (FK)

p_id: INTEGER NOT MULL (FK)

Bvar_symbol: VARCHAR(10) NOT NULL (FK)

Hdate: DATE NOT NULL

| val

ue: DOUBLE NOT NULL

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

. .
ZONE_VAR_VALUE_an

Bzone_id: INTEGER NOT NULL (FK)
Bvar_symbol: VARCHAR(10) NOT NULL (FK)
Hdate: DATE NOT NULL

L value: DOUBLE NOT NULL

)




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
framework'.

The following MVC components were added when developing the client side

of the testing module (Table 3.1)

' 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

Model is implemented
in form of DBMS

stored procedures

Controller SiteController

actionCalculation

Method (controller) for

model calculations

calculation

Representation of water
balance calculation

results

actionAnalysis

Method (controller) for
analysis of simulated

and actual data

calculationmod

Representation of

calculation results

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,
[.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.
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Figure 4.1 — Testing of the indicator “Total water intake”
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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
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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
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Indicator: Total drainage water and wastewater

Year: 2011

an
]

an

Octaksr  Howembar Dafemhir  (khikry Fakrisiry Marsh april T Jans Juily Auguit

e Ofimmi ofiveu ppeRaEREE @ T o, wae eyl afuer s G woe aeemee, woe eylow e

april tny s July hagurrt

Carrobsér  hicwemhsr  Dscsmbsc  Janusry Februnry Wharch

< Dimnin vlrew apeHaxAEs B Ciones o, wnn syl wf/eec e TAEL RO I resEe, wan By G e

i frwethar

“aprarhe

PETHGRTEC § TSN

HANFIAT

daKe=tiane

1
i 3 -
*
- * *
*
L -
4 S— - —
" =1 |
&
n u “ &1l a2 s ah
FacudT=ot trndug=ng
Liney=x & Ofmud nfLru aproasnsy & CTOAHEY B0, WA oyl ufuee 201
- ]
*
- - L]
1= *
L -
42 . = —
: - *
* ®
a -
i T4 R e &0 42 a4 45 s

FRCUeTROE Inliemug

W CTOANWE BOJ, WA oy e

Line y=x w0 & nfivea g



L) .
" m - 2
. *
i . -
] *
& =W
B | .
o : & e ——
= e —— T *
= e
m = -
' °
Crreber  Wewembar  Dwoembar  (anusry Februsry March April My ] Iuhy Mgt Senrembar i e iE 7a # 415 45 7.3
PATUETHEE Uskarsibe
S DHEAR OOLEM AMEHENMHNE W CTOYME BOM, MAH KyD, MiWed - PAKTHHECEOS IHRGEHNE, Mnn Kyl. W/ ued
—= Lire y=x & Offwes olee pperasnes W oI aEs s, e syh. o wes 2014
1on i1
= [1 * 4
& *
3
B * - -
= 3 B0 *
: .
“ F oan e
0 P maE =
= E -
=] ]
Dutolmr Muverbwr  Dwoendmn Jiswary Fabruary Marth gl My June Py Buyust  Saggambar 1 i H I8 e & i bl i

Paceerpae isgienae

o DOULEE OfLEY ADERANIILY W CTOWIEN B0, WA EyS. M/ wed = SANTHYSCRDE SHINEHEE, el ByS. o) uec

— Line y=x  # DDmWE ohseu LDEHLNHNE M CTOMHMX BOA, MAH KyD. W[ Mec



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
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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
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Indicator: Total drainage water and wastewater

Year: 2011
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