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1- Water Evaluation and Planning System
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Figure 1- An overview of Ajichay basin and study aquifers
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3- Risk Perceptions
4-Risk Attitudes
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1- Mathematical Programming Method
2- Quadratic Risk Programming
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1- Crop Coefficient
2- Soil Water Capacity
3- Deep Water Capacity
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1- General Circulation Models



FAY ol b ey oo lagy sbuw g mulBl pusti ol ol i1

e 5 Gl 6l lidioes gl cypizmeads 2293 Jlys a5
o > & Bly slopd ) el ys SISl () o5 (Y0)
4 adbaio bwgio clod 39 o dge dgs 413y dueg)l anl )
¥ o9 ;0 (Sl g lidl Jls jd oS ol as s /48 e
9 S b ladllas bt e o lis 1) Lials” Sl 5o e Jee
OhESen 5 (sgmgome 5 (V) OhlSen 5 Ssses] (1F) )5

ey 5 | e (1)

a3 WY o VY sy 4 aVlu sl b wgio jlado bags b
oy et aaled iols ol all Sl ay i 31,8 ke
(=1 slmoygd 3 YLy Comslun) jlii] (ool iy Olsie
(V) (e g odl3oblS 5uins oo Lwly cpl o 5,5 aslis
=V e Jlw Slojoyen (b oS ol ol db@] dog> 43
B2 4 A2 sg ki 95 coow pSTas slod 5 JBlas glod Yo

oSl et (g )l 51 )3 CulS 52§ el Ol Mo y3 —) Jgoar
Table 1- Changes in cropping area under climate changes scenarios (%)

(L) CuiS 5y e POVE] VeSS P PURN WIS RGN L GUR P IV JUVE S WS

Cropping Percentage of variation in cropping area under climate
area (hectare) change scenarios
0"‘?"’1 Jypazme “b Jw A2 B1 A1B
Aquifer Crop Base year
! ps (Irrigated wheat) 5209 +48.5 +39.4 +374
Oy I o (Irrigated barley) 1535 +131.5 +108.3 +112.2
Sarab a5l (Alfalfa) 6502 -52.8 -46.1 -49.4
o i (PoOtato) 2356 -38.3 -31.1 -33.7
L) (Bean) 548 -38.1 -33.2 -31.4
(Total) Js 16150 0 -1.22 -3.14
ol pa5 (Irrigated wheat) 4588 +13.8 +5.1 +5.1
Y oLdg yhewl . o (lrrigated barley) 1183 +34.6 +26.9 +27.3
Asbforushanl 4le (Alfalfa) 2747 -35.6 -28.5 -28.3
s jse (POtato) 269 -19.1 212 212
L4 (Bean) 62 -22.9 -16.6 -20.3
(Total) Js 8849 -1.2 -3.36 -3.27
! px5 (Irrigated wheat) 1254 +9.9 +5.3 +7.1
Y olig bl ! o (Irrigated barley) 406 +43.6 +21.6 +36.3
Asbforushan2 as4le (Alfalfa) 895 -24.6 -17.9 -18.3
e jeum (Potato) 262 -27.7 -22.1 -26.6
L) (Bean) 55 -44.1 -39.7 -40
(Total) Js 2872 -0.6 -3 -0.7
ol pu5 (Irrigated wheat) 2629 +1.1 -4.2 -2.2
0139590 ! o (Irrigated barley) 636 +61.4 +49.4 +54.6
Duzduzan 44le (Alfalfa) 683 +37.1 +12.3 +25.7
e juw (Potato) 1612 -20.6 -23.6 -23.4
Lso) (Bean) 480 -71.1 -68.3 -63.6
(Total) Js 6040 -1.3 -6.96 -3.6
! pa5 (Irrigated wheat) 1721 +7.4 +5.2 +5.8
Y obsee ! o (Irrigated barley) 444 +47.5 +45.4 +48
Mehraban 1 aé5le (Alfalfa) 1002 -9.3 -12.7 -8.7
s jss (POTLO) 567 -25.3 -18.9 223
L4 (Bean) 118 -86.9 -79.5 -77.3
(Total) Js 3852 0 -0.96 +0.2

Source: research findings
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Table 2- Changes in crop yield and water requirment under climate changes scenarios (%)

Reference Scenario A2 Scenario B1 Scenario A1B Scenario
o i 20yd b i oyd i 00yl e Moy e M)y Gl e e
Jgpaxe 3 ,Sos < W ; ; )
5 Slos ! 3 Nlos ] 5 Nlos ]
_ Water o Variation in Variation Variation in Variation Variation in
Yield . Variation water A water A water
Crop requirement o - in yield . in yield -
(Tone) m) in yield requirement (%) requirement (%) requirement
(%) > (%) > (%)
P 5.16 3923 -9.5 +8.3 -7.1 +6.7 -8.3 +7.9
(Wheat)
= 3.23 3923 -8.8 +7.2 -5.4 +6.2 -5.3 +6.7
(Barley)
i 9761 7584 -17 +11 -9.6 +9.5 -13 +10.5
(Potato)
syl
10.68 6904 -11 +9.8 -715 +8.8 -8.7 +9.4
(Alfalfa)
by 25 5591 -13 +14 -10.9 +11.5 -115 +12.8
(Bean)

Source: research findings
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Table 3- The comparison of available water and the water reliability in base and climate change scenario

Reference scenario

A2 Climate change scenario

ol ft‘; o3 3 o Olisebl Sl opiod POl lsebl s
B
Aquifer Iell;lfrilgiztr:g; Available water (mm?) Rell(%/t:)llty AV&'(';E"ZV)V"’“” Re'z?(ﬂ)l/z))l“ty
ol (Sarab) 41 132.57 93.68 -12.29 7431
Y oligaul (Asbforushan 1) 41 66.6 89.34 -18.21 76.71
Y olsg 4l (Asbforushan 2) 41 21.9 71.42 -31.01 55.71
oj9959 (Duzduzan) 44 45.6 83.12 -25.81 75.41
Y ol (Mehraban 1) 43 34.43 87.10 -22.32 62.35
ke (Average) 42 60.22 84.93 -21.92 68.89

Source: research findings
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Table 4- Changes in farmers profit under reducing the share of agricultural water scenario compared to the reference
scenario (%)

i Ol g il 52 )l Ol et 92 )l 0l yod &1 (55,9l (i O oo B (592w
SipWs e
ol Reducing the share of Reducing the share of agricultural water along with climate
Aquifer agricultural water change scenario
A2 Bl AlB
ol (Sarab) -12 -22 -16.4 -19
\ oLsg,aml (Asbforushan 1) -16 -20 -16.8 -17.4
Y oUsssal (Asbforushan 2) -18 -28 -20.1 -22.3
Sljs3595 (Duzduzan) -13 -18 -17.2 -17.3
Y ol e (Mehraban 1) -8 -15 -11.1 -13.3

Source: Research Finding
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Table 5- Changes in farmer's profit under increasing irrigation efficiency scenario compared to the reference scenario (%)

Sl plosily Gials8l go b (ol Ol pdi g2yl Tpo 4y (bl lonily lul 381 (9 yLuw

Increasing irrigation

Increasing irrigation efficiency scenario along with

Olgs] efficiency scenario climate change scenario
Aquifer A2 B1 AlB
oy (Sarab) +18 +9 +12 +11
VoW saml (Asbforushan 1) +13 +6.1 +11 +7.3
Y olsg,h0l (Asbforushan 2) +12 +1.4 +3.3 +3.2
1599593 (Duzduzan) +16 +3.8 +8.9 +7.6
Y ol (Mehraban 1) +15 +10.3 +11.2 +9

Source: Research findings
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Introduction: Ajichay basin is one of the largest agricultural areas and water consumption in Urmia Lake
basin. During the recent years, the impact of climate change on one hand, and human factors on the other hand,
have changed Ajichay basin to a center of crisis as it has lost its efficiency in supplying water for Urmia Lake.
Having the main branches of Ajichay, Sarab county has a great role in crop production and therefore agricultural
water consumption compared to other counties around the basin. Therefore, managing water consumption in
Sarab County is suggested to resolve the decreased quality and quantity of water in Ajichay basin. Therefore, the
aim of the current study is to investigate the impact of climate and water management scenarios on water
resources, cropping pattern, yield, and profits of farmers in Sarab County.

Material and Methods: To achieve the study aims, the hydro-economic model was used. In the economic
section, quadratic risk programming model and in the hydrological section, the WEAP-MABIA model was used.
The purpose in quadratic risk programming model is to maximize the expected farmers’ utility to some technical
and structural restrictions. Maximum expected utility of farmers which is calculated by subtracting the risk
element from the net income for each crop. MABIA uses a two-part crop coefficient. In the dual crop coefficient
approach, the effects of crop transpiration and soil evaporation are determined separately. Two coefficients are
used: the basal crop coefficient (Kcb) to describe plant transpiration, and the soil water evaporation coefficient
(Ke) to describe evaporation from the soil surface. The current study applied HadCM3, as the general circulation
model. LARS-WG was used for downscaling climatic generator and producing rainfall, radiation, and minimum
and maximum temperature in a station under A2, B1, and A1B emission scenarios. The period 1987-2018 was
used as the base and the future considered period was 2018-2050. All required variables such as information
about input values, production quantities, and economic information were collected from 210 questionnaires
filled by farmers during 2018 which were selected through stratified random sampling.

Results and Discussion: The results showed that the average rainfall decreased in the range of 21-38% under
the emission scenarios of A2, B1, and AIB during 2018-2050 period. In the next period of 2018-2050, the
average annual temperature will also increase by 2.5 °C compared to the baseline period under A2 scenario. The
results of simulations revealed that the crop yields would undergo a decrease after climate change scenarios. The
most considerable yield reduction belongs to A2 scenario in which potato will have the highest yield reduction of
17%. The crop yields of barley and wheat shows a slight reduction. Thus, these two products have larger
cropping area in the climatic scenarios. The results of climate change indicate a diminishing trend in available
water and water supply reliability for agricultural purposes. The available water for irrigation areas had 21.92%
decrease after applying climate change scenario. The mean for water supply reliability in the sub-basin decrease
from 84.93% to 62.35% if the future years continue to have a decrease in rainfall and increase in temperature. By
applying the scenario of agricultural water reduction along with climate change scenario, the profit in each
region will decrease compared to the reference scenario. The highest reduction rate belongs to Asbforushan 2
area with 28% compared to the reference scenario. The profit in all the sub-bases had a rise after increasing
irrigation efficiency scenario. Thus, applying increasing efficiency scenario, in addition to more useful and
efficient use of allocated water, will also increase farmers' profits which offer a better situation than the scenario
of reducing the share of agricultural water. Among the studied crops, bean had the highest reduction in
cultivation, which stemmed from its high-water requirement. However, potato also had a high water requirement
compared to bean but maintained a high cropping area due to higher gross profits. Findings of the current study
revealed that wheat and barley had more resistance against the effects of climate change and shifting the patterns
of cropping was an adaptive strategy for coping with the effects of climate change. Climate change reduces the
labor employment. As Implementing A2 scenario results in a 14.48% decrease in the average of agricultural
employment in the area. The agricultural water reduction scenario alone results in 5.9% decrease in labor,
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whereas the increasing irrigation efficiency scenario has an 8.9% decrease. Applying the agricultural water
reduction scenario along with climate change reduces the employment by 17.2% in the region by reducing the
area under cultivation of crops that require a lot of labor. The increasing irrigation efficiency along with climate
change scenario also results in a 20.9% reduction in labor employment.

Conclusion: Overall, the findings of the current study revealed that without changing the management
strategies there would be a considerable reduction in crop yield in near future. Optimizing management methods,
selection of right time for crop cultivation, optimized harvest, studying the feasibility of cultivating crops with
shorter growth period and using cultivars with higher yield are the effective ways to confront the effects of
climate change. The analysis of scenarios revealed that policies alone cannot compensate for water problems and
there is a need for plenty of scenario for optimum results.
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