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Abstract

The upcoming climate change has become a serious concern for the human society. These changes, caused and
aggravated by the industrial activities of the international community and the increase in the concentration of
greenhouse gases in the atmosphere, are seen as a threat to the food security and environment. Temperature change and
precipitation are studied in the form of different probabilistic scenarios in order to have an outlook for the future. The
present study was conducted to address the effects of climate changes on temperature and precipitation in Qazvin plain
in the form of five AOGCMs including Hadem3, CSIRO-MK3, GFDL, CGCM3 and MICROC3.2, and 3 greenhouse
gas emission scenarios of A1B, A2 and B1, based on different possible scenario combinations in the next 30 years,
2021-2050 and 2051-2080 (near and far future). On basis of the study results, all 4 target stations, on average, will have
experienced a change between two ratios of 0.5 and 1.4 of the observed precipitation period by the end of 2050, and
the mean temperature will have had a change between -0.1 to 1.6 °C, relative to the observed period. By the end of
2080, the precipitation will also have fluctuated between the two proportions of 0.5 and 1.7 times of the observed
precipitation period and the mean temperature will touch an increase between 0.6 and 2.6 °C. Both SPI and SPEI
indices suggest the increment in the number of dry periods in the near and far future. However, the total number of
negative sequences differed considering the 3, 12 and 24-month intervals at the stations level. Given the SPEI index, as
compared to the base period, the total negative sequences of drought and number of dry periods will increase at 3
stations of Avaj, Bagh-Kowsar and Shahid-rajaei-powerhouse and decrease at Qazvin station in the future; however,
SPI gives different results, such that for Bagh-Kowsar, there will be an increase in both total negative sequences of
drought and number of dry periods, as compared to the baseline period; three other stations will have more dry periods,
specifically, but less total negative sequences. The results reported that the drought events would become severe, and
the wet events would become extreme in the future.

Keywords: Climate Change, Qazvin Plain, Temperature, Precipitation, drought, Standardized Precipitation Index
(SPI), Standardized Precipitation Evapotranspiration Index (SPEI).
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