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Extended Abstract
Background and Objective

The agricultural sector is the largest consumer of water in the world. Therefore, estimating water
consumption plays a very important role in future long-term policies. This will become much more
important, especially in the future years, under the climate change effect.
Methodology

In the present study, the Cropwat model has been used to estimate the irrigation water demand of
various crops in the Marun basin, which is located in Khuzestan province, under the 2.6 Representa-
tive Concentration Pathway (RCP) scenario in the future time interval (2016-2040). The Cropwat
model developed by the Food and Agriculture Organization of the United Nations was used to esti-
mate the irrigation water requirements of the crops in the Marun Basin. The inputs of this model in-
clude climate data and information on each agricultural crop. First, different climate models were
evaluated under the International Panel on Climate Change (IPCC) Fifth Assessment Report. The re-
sults showed that based on the error criteria, the two climate models, GFDL-CM3 and MIROCS were
proper for simulating the temperature and precipitation variables in the future time interval, respec-
tively. In the next step, the Cropwat model has been used to estimate agricultural water irrigation de-
mand. In the present study, for the first time, the trends in changes in reference plant evapotranspira-
tion, effective rainfall, irrigation water requirements for the crops, and agricultural water demand for
each agricultural crop in the Marun basin were calculated using the Cropwat model under the RCP 2.6
climate scenario in the time interval (2016-2040). Final water demand for crops will increase in the
future compared to the baseline. Agricultural water demand for vegetables, forage crops, grain maize,
oilseeds, wheat, barley, and pulses will increase by 38%, 47%, 33%, 17%, 19%, 20%, and 33%, re-
spectively, under the RCP 2.6 scenario compared to the baseline interval. Overall, for all crops, agri-
cultural water demand will be increased by 39% in the future time interval compared to the baseline
period under the 2.6 RCP scenario.
Findings

The results show that the climatic variable of temperature will increase by 19% and the rainfall
variable will decrease by 5% compared to the baseline time interval (1977-2001). The Cropwat model
showed the total long-term average monthly ETO will increase by 30% under the RCP 2.6 scenario
compared to the baseline period and the effective precipitation in the future time interval will be in-
creased by 7% compared to the base period under the 2.6 RCP scenario. Among all agricultural crops,
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forage crops by 47% increase and oilseeds by 17% increasing compared to the baseline time interval
have the largest and lowest increase in water demand compared to other agricultural crops, respective-
ly.
Conclusion

The results of the present study provide important information to planners and policymakers of
water and food resources so that, by identifying water-intensive agricultural products in the Marun
basin in the future years under climate change impact, present sustainable strategies such as changing
the cultivation pattern based on water and food security and prevent more severe stresses in the Marun
River basin.
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Table 2. Trend of changes in effective rainfall

Month Effective rainfall (mm)
Baseline Scenario RCP 2.6

Jan 39.1 334
Feb 48.6 383
Mar 63.3 432
Apr 66.5 44.8
May 50.2 38.5
Jun 31.3 333
Jul 20.8 28.6
Aug 14.8 29.0
Sep 11.2 30.9
Oct 9.8 35.6
Nov 16.7 353
Dec 24.1 349
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Table 1. Trend of changes in evapotranspiration of the
reference crop

Month Reference plant evapotranspiration (mm)

Baseline Scenario RCP 2.6
Jan 47.6 110.0
Feb 87.2 121.2
Mar 101.4 122.4
Apr 163.2 192.1
May 240.1 255.5
Jun 259.9 323.8
Jul 298.7 3393
Aug 311.8 330.6
Sep 256.9 336.7
Oct 168.0 285.0
Nov 123.4 207.5
Dec 57.2 127.7
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Table 3. Agricultural water demand of agricultural crops

Crop Agricultural water demand (10° m?)

Baseline Scenario RCP 2.6
Vegetables 1839.5 2555.6
Forage crops 118.6 174.5
Grain corn 786.9 1054.3
Oilseeds 177.6 207.9
Wheat 1983.4 2365.8
Barley 88.5 117.8
Beans 5806.3 7453.7
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Figure 2. Long-term average monthly crop irrigation
water demand per month
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