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Extended abstract
Introduction
Drought is one of the unpredictable natural disasters - especially in arid and semi-arid regions sueh as Iran - that is
caused by climate change, especially changes in temperature and rainfall. According ¢o projections by the
Intergovernmental Panel on Climate Change (IPCC), Iran will face ineteasing temperatures,gﬁeasing rainfall,
and a significant increase in annual evapotranspiration in the coming years, and this4s a serious challenge for Iran and
its vulnerable regions, including Kermanshah Province. Therefore, predictingghe effects of climate change on rainfall
and drought in the coming years is of great importance in planning and policymaking in agricultural sector and
water resources management, and implementing management measures to'reduce the negative effects of drought. The
main objective of this study is to develop an accurate, region-specific, anddreliable model for monitoring and
analyzing drought at a local scale (Kermanshah province) in the future, and ﬁngmnure drought zoning for one of
the critical plains of this province (i.e., the Kermanshah Plain) is'presented.

Materials and Methods

In this study, the results of precipitation forecasting“over the 40—ye\a%ﬁri0d 2021-2060were downscaled using the
output of the general circulation models HadGEM3-GC31, M SM2-0 and! ACCESS-ESM1-5 using the LARS-
WGS statistical downscaling method under three scenarios: pessimistie, comtinuation of the current trend and
optimistic. Then, the appropriate madel for climate simulation of each station was selected using statistical tests in the
form of Taylor diagrams. In the next stage, to investigate the'impact of climate change on the drought situation in the
region, the annual SPI drought index ‘Was used and the drought of future years was examined. Following this, drought
zoning in the Kermanshah plain was carried out using drought data from the regional stations, using the IDW method
in three scenarios: pessimistic, continuation of the current trend, and optimistic, in some years when severe drought
conditions existed in several stations. In'order to'¢alibrate and verify the downscaling model under study, the LARS-
WG8 model was figst run fonthe base statistical period.

Results and Discussion

Based on the results of various,evaluation criteria and the high similarity of observational data and generated data, the
LARS-WG'medel had appropriate accuracy fordownscaling climate parameters in the studied stations. According to
the gesults of the Taylor diagg, the ACCESS-ESM1-5 model is used to simulate the precipitation of the stations of
Kermanshah, Songor, Is\?zba Gharb, Kangavar, Mahidasht, Sararud and Javanrud, and the MRI-ESM2-0 model is
used to simulate, the precipitation of the stations of Harsin, Ravansar and Sahneh. After ensuring the efficiency of the
studied model, the amount of precipitation in future periods was predicted and its changes were calculated compared
to the values of the base years., based on the results, average precipitation in most stations and scenarios shows a
decreasinigytrend. This decline is expected to intensify drought conditions in the coming years.; in addition to the
numerous, adverse socio-economic effects, the intensification of drought will also have a negative impact on the
agricultural performance of the region and future cropping patterns. The results of the drought zoning also showed
that in the pessimistic scenario, a more severe drought is observed in the region compared to the other two scenarios.

Conclusion

Although the prediction of climate variables in the coming years is uncertain and using various models and scenarios
of downscaling methods, a wide range of potential future outcomes can be predicted, it is expected that the occurrence
of numerous droughts in the study area in recent years and the critical situation of water resources, especially
groundwater resources, will exacerbate the possible negative effects of future climate change. Therefore, it is better
for policymakers, especially in the agricultural sector, to adopt policies and strategies to adapt to climate change and
water scarcity. Therefore, it is recommended that measures such as determining a cultivation pattern appropriate to
the future climate of the regions, establishing early warning systems for climate events, promoting the cultivation of
drought-resistant plants, encouraging polluting industries to reduce the use of fossil fuels and replace them with clean



energy, adopting carbon pricing policies in the transition towards sustainable production, and using modern irrigation
methods, greatly reduce the damage caused by climate change and future droughts - which, given that a large part of
the region's land is devoted to agriculture, is expected to be affected more than other economic sectors.
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