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Abstract

Climate change, especially changing precipitation patterns, is a challenging reality that affects different
sectors of society, including the agricultural sector, which is highly dependent on the weather. This study aimed
to predict drought conditions in future periods and compare current water consumption patterns and net water
demand of 10 crops in five villages of Kohgiluyeh and Boyer-Ahmad province. To model climate change, daily
data of minimum temperature, maximum temperature, precipitation, and sunny hours during the period (1986-
2022) of the Yasuj and Gachsaran stations were collected from the provincial meteorological organization.
Based on these data, the current water consumption pattern was estimated and net water demand of these
products was calculated according to the climate of the province. To study drought and change rainfall patterns,
three general circulation models that simulate precipitation well in most regions of the country were simulated
by the LARS-WG model, then the drought profile was calculated using the ZimaSPI graphic function in
MATLAB software. The results of monthly and annual precipitation patterns showed that precipitation in the
studied area increases in the coming years. The results of the monthly precipitation distribution analysis reveal a
decline in winter precipitation, alongside an increase in rainfall during spring and early autumn—periods when
much of the precipitation manifests as runoff or floods, limiting its usability. The analysis of the drought index
further indicates a rise in drought persistence and a higher frequency of mild droughts. Based on these findings,
the irrigation requirements for five villages were assessed across a range of crops, including rainfed and irrigated
wheat and barley, corn, forage maize, watermelon, potato, onion, alfalfa, clover, and rice. Four scenarios
including an unchanged level of access to water and a reduction of water quota of 10, 20, and 30 percent were
used to investigate farmers' behavior. The study of changing water availability scenarios showed that the net
water requirement was significantly lower compared to the water consumption pattern. The highest difference
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was observed in water requirement and amount of water consumed with 298% per rice and the lowest difference
in water requirement and water use in clover (13%). Given the changes in water availability in the province due
to climate change and recurring droughts, the adoption of more efficient irrigation systems—along with soil
condition sensors to determine the optimal timing and amount of irrigation based on crop type—can significantly
help farmers reduce water consumption in their fields.

Keywords: Kohgiluyeh and Boyer Ahmed province, Climate Change, Drought, Rural, Net Irrigation
Requirement
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Dumarten's classification index
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Table 2- CMIP5 climate assessment models used in this research
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Table 3- Comparison of coefficients R, R2, RMSE, NRMSE of 3 GCM models for prediction the precipitation of Yasouj and
Gachsaran stations
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Table 4- Net Irrigation Requirement (m?10*) of crops in Kohgiluyeh and Boyer Ahmed province
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Table 5- Comparison of the basic cultivated area (basic model) and the results of the PMP model(m?10%)
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Table 6- Annual precipitation changes in Yasouj and Gachsaran stations in mm
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Table 7- Variations of monthly precipitation difference in Yasouj station in mm
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Table 8- Variations of monthly precipitation difference in Gachsaran station in mm
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Table 9- Qualitative description and classification of drought and wet year based on 12-month SPI index in %
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Figure 3- 12-month SPI index under two scenarios RPC 4.5 and RCP 8.5 at Yasouj station
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Table 10- Results of scenarios of continuous availability and reduction of 10, 20 and 30% water availability levels
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