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Abstract

Currently, numerous sub-basins located in the Urmia Lake
Basin (ULB) are experiencing water shortages. Gadar-Chai
River basin is one of the most important basins in ULB in
which proper water allocation and management are paramount
of importance. A decision support system based on a water
evaluation and planning system (WEAP) could be highly
beneficial in water allocation plans at the basin scale. In this
research, the WEAP-MABIA model has been used to analyze
and simulate water supply and demand in the three major
catchments of Gadar-Chai River basin. The year 2009 was
chosen as the base year of modeling, all nodes of resources and
consumptions were created, and the rainfall-runoff was
simulated. Then, the Gauss-Levenberg-Marquardt
optimization algorithm, embedded in the PEST tool, is
implemented for calibration. The efficiency of the model is
verified by the Nash-Sutcliffe coefficient for the calibration
and validation period, which is ranged from 0.68-0.87.
Ultimately, several management strategies such as a slight
increase in irrigation efficiency, fallow implementation, and
cultivation of low-demanded were employed to investigate the
sustainability of water resources in the Gadar-Chai River
basin. The results revealed that simultaneous implementation
of %10 fallow along with 5% increase in irrigation efficiency
could enhance the water supply reliability compare to status
que by %12, %19, and %11 respectively in Oshnaviyeh,
Nagadeh and Hasanlu basins. Hence, this scenario, with
decreasing the unmet demand, would play a major role to
ameliorate the water shortages in the study area.

Keywords: WEAP, MABIA, Water Allocation, Gadar-Chai
River Basin.
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Table 1- Characteristics of the catchments (2009-2018)
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Area Min-Max Ave. Slope An_nual Mean Annqal Annual
Catchment (km?) Elevation (%) Rainfall ~ Temperature Relative Wind Speed
(m) (mm) (°C) Humidity (%) (m/s)
Oshnaviyeh 6415 1300-3125 15.2 354 135 55 3.1
Nagadeh 4220 1260-2256 8.3 309 14.7 54 2.8
Hasanlu 168.9  1265-2150 7.9 304 14.9 54 2.6
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Table 3- NSE efficiency range
Gl Jloj o8 L 3lw]ae )3 NSE o (gl )l o0wd iy p2i g3 gume —Y Joua

Performance class Very good

Good

Satisfactory Unsatisfactory

NSE 0.75-1

0.65-0.75

0.50-0.65 <=0.50
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Fig. 5- Calibration results in Nagadeh hydrometric station
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Fig. 6- Calibration results in Pol Bahramlu hydrometric station
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Table 4- NSE for calibration and validation periods in Nagadeh and Pol Bahramlu hydrometric stations
glol st b2 9 0485 (oS! (gl (Srwiono g (Sxwly W0 ,93 NSE palio —F Joua

Station NSE  Average Qo (CMS) Average Qs (CMS)
Nagadeh- Calibration 0.75 6.52 5.83
Nagadeh- Validation 0.87 8.83 7.57

Pol Bahramlu- Calibration 0.78 4.01 471
Pol Bahramlu- Validation 0.68 5.16 5.66
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Fig. 7- Model capability in simulating agricultural water demand- Oshnaviyeh (MCM)
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Fig. 8- Model capability in simulating agricultural water demand- Nagadeh (MCM)
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Fig. 9- Model capability in simulating agricultural water demand- Hasanlu (MCM)
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Table 5- Model capability in simulating crop yield-Oshnaviyeh (ton)
(0rF) gl adgn Yo IA U Yoo 0,90 45 (s5lwe 5 (il Y guasmo 3,Slos Lawgio -0 Jou>

Crop Obs. crop yield Modeled crop yield Variation Percent
Alfalfa 21337.1 223219 4.6
Apple 106825.3 110818.0 3.7
Beans 3051.7 3170.0 3.9
Corn 12947.9 11794.0 8.9
Sugarbeet 229748.9 219220.8 4.6
Wheat 19432.9 19981.3 2.8
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Table 6- Model capability in simulating crop yield- Nagadeh (ton)
(o) o a9 Yo YA LU Y+ +Q 2,95 13 (gilw]ue g (Fladlive Y quase 3 )Slas bawgio =5 Jgua

Crop Obs. cropyield  Modeled crop yield Variation Percent

Alfalfa 17664.4 16958.7 4.0
Apple 67197.3 68957.8 2.6
Barley 4049.1 4177.7 3.2
Corn 9044.1 8771.7 3.0
Maize 81538.6 76770.9 5.8
Pumpkin 2928.6 2817.1 3.8
Sugarbeet 137420.2 141917.0 3.3
Wheat 10534.4 10245.3 2.7

Table 7- Model capability in simulating crop yield- Hasanlu (ton)
(o) o> a9 Yo YA U Y+ eQ 0,90 13 g5lw]e g Flaalie Y gaze 3 Shos bwgio -V Jgua

Crop Obs. crop yield Modeled crop yield Variation Percent
Alfalfa 2956.5 2849.5 35
Canola 3329.1 3223.1 4.6
Barley 2156.0 2079.0 5.4
Maize 48205.7 47641.7 51
Pumpkin 450.7 462.7 2.7
Peas 950.9 939.9 49
Sugarbeet 62314.9 61984.9 3.6
Wheat 7004.9 6842.9 4.7
Sunflower 1232.1 1247.1 3.9
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Table 8- Agricultural water supply reliability under management scenarios (%)
(0 33) (om0 3990 Glogs )l Codf Ladgn (55y9lilS (iSu gl T el Gy laeb! (s L (a0 A Jgo

Crop Oshnaviyeh Catch. Nagadeh Catch. Hasanlu Catch.
S1 73 67 79
S2 76 71 83
S3 79 75 85
S4 82 80 88
S5 79 77 84
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1- Integrated Water Resources Management
2- WEAP

3- Stockholm Environment Institute

4- Guangdong-Hong Kong-Macao Greater Bay Area
5- Calibration

6- Validation

7- Soil Moisture Method

8- Plant Growth Model

9- Parameter Estimation

10- Gauss- Marguardt- Levenberg Algorithm
11- Steepest Descent Gradient

12- Jacobian Matrix

13- Minimize Residual Error

14- Nash—Sutcliffe efficiency
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