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5- Automated Regression-Based Statistical Downscaling Tool
6- Climatic Data Generator

7- Long Ashton Research Station-Weather Generator

8- Statistical Down-Scaling Model

9- Intergovernmental Panel on Climate Change

10- Representative Concentration Pathways
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1- Global Circulation Model
2- Downscaling

3- Statistical downscaling
4- Dynamical downscaling
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14- Canadian Earth System Model (second generation)
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11-COordinated Regional climate Downscaling EXperiment
12- Regional Circulation Model- Version 4
13- Hadley Center Climate Model- Version 3
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15- Hadley centre global environment model- version 2
16- Coupled Model Intercomparison Project Phase 5
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17- Mann-Kendall
18- Sens estimator of slope
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ABSTRACT

Global warming due to rising greenhouse gas concentrations in recent decades and the ongoing changes in
climate have led to changes in climate parameters. In this study, first, daily data on minimum temperature,
maximum temperature and precipitation during the statistical period of 1996-2015 were collected from
eight stations located in Karun catchment area. Then, the output data of HadGEM2-ES general circulation
model were micro-scaled by LARS-WG6 model under the emission scenarios of RCPs to investigate the
prospect for precipitation and temperature change in the next three time periods (2021-2040, 2041-2060
and 2061-2080) compared to the base period. According to the results, under the pessimistic scenario
(RCP8.5), in the distant future, the range of monthly temperature changes will fluctuate from a minimum
of 0.7 to 4.5 and a maximum temperature of-0.1 to 5.3 °C. During the rainy half of the year, during the
period 2061-2080, the highest amount of precipitation will occur under the Medium Scenario (RCP4.5)
in March and the highest amount of precipitation will occur under the RCP8.5 scenario in November. In
all three future periods and under all three emission patterns, the minimum and maximum temperature
anomalies are positive in all seasons; In the distant future and under the RCP8.5 scenario, the maximum
anomalies of minimum and maximum temperatures are predicted to be 4.2 in summer and 4.8 °C in
spring, respectively. The seasonal average of the basin shows that the highest amount of rainfall decrease
in the distant future period, under RCP4.5 scenario, in winter is equal to 55.1 mm and the greatest increase
in rainfall in the near future, under the RCP8.5 scenario, will occur in the fall at 21.6 mm. During the period
2021-2080, the long-term average annual rainfall will decrease between 1.9 to 14.6% in future periods
compared to the base period. The average annual temperature rises between a minimum of 1.2 to 3.4 and
a maximum of between 1.3 and 3.7 °C. Analysis of the spatial distribution of temperature and precipitation
variables in the basin in future periods indicates that the territory of rainy and cold regions will be more
limited and the area of low rainfall and warm regions will be increased; Therefore, the occurrence of future
climate change in the study area will have many negative effects on the Karun River flow and thus reduce
the water resources of the basin.

Keywords: Climate change, Climatic parameters, HadGEM2-ES model, LARS-WG6 model, Karun catchment
basin.
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