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Table 1. Location of stations used in the study
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Figure 2. Estimation of potential evapotranspiration values in the central Iran watershed during the period 1991-2010
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Figure 4. Climatic classification of the central Iran watershed based on the UNEP aridity index in the present (1991-
2010) and under the RCP4.5 scenario in the middle future (2041-2060)
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Table 5. Monthly and annual changes of potential evapotranspiration in the future (2041-2060) compared to the
observation period
T D LA - Y T Y 137 S o ] o]
Annual Dec Nov Oct Sep Aug Jul Jun May Apr Mar Feb Jan Station
22937 642 938 1543 2373 3051 3468 3358 2768 1973 1343 869 6Ll Abadeh >l
24936 641 954 1669 2599 337 3796 367.6 3006 2157 1483 953 632 Isfahan .l
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Table 6. Determine of the precipitation regimes in the central Iran watershed

MIROC5 HadGEM2-ES GFDL-CM3 “b o ol
Baseline Station
ehbmd o (mm) b bl MMl bl Mm)gil abes, (M) et
precipitation Pre-regime precipitation Pre-regime  precipitation Pre-regime  Precipitation
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a 324.445 c 324.675 c 253.37 c 304.39 Arak 1)l
c 264.51 c 328.94 c 214.02 c 259.55 Borujen g,
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Extended Abstract

Introduction and Objective: The problem of drought and water crisis in the in the central Iran
watershed has become serious in recent years due to consecutive droughts and increased water
consumption in drinking, agriculture and industry sectors. Since rain is the only source of water

supply in this catchment area, a decrease in the amount of rainfall with this intensity can cause a
widespread drought and eventually large migrations from these areas. Therefore, the aim of this

research is to analyze the changes in the aridity index in the vast area of the central Iran
watershed in future.

Material and Methods: In order to achieve the study's objective, the minimum and maximum
air temperature, sunshine hours, and precipitation of 40 synoptic stations in the Central Iran
watershed for a period of 20 years (1991-2010) were received from the Meteorological
Organization.Then the values of potential evapotranspiration, aridity index, and Angot
precipitation index were calculated for each station in the current conditions. In order to project
changes in the aridity index in the future, the output of three MIROC5, HadGEM2-ES, and
GFDL-CM3 models for the historical period (1991-2010) and the medium future (2041-2060)
under the RCP4.5 scenario and based on the LARS- WG6 scaled down. After evaluating the
accuracy of the models against the observational data, the index values were calculated in future
conditions, and zoning maps were drawn for the study area.

Results: Projection of changes in evapotranspiration values under the RCP4.5 scenario (2041—
2060) showed that the most changes were in January, March, December, and November.
Shahrekord showed the highest percentage of incremental changes, with 36.8% change in
January compared to the base period. In terms of rainfall regime, the Central Iran watershed has
a winter rainfall regime based on the Angot precipitation index in the current conditions. The
HadGEM2-ES model is consistent with the base period, but based on the MIROC5 and GFDL-
CM3 models, the winter precipitation in many stations will change to the all-season
precipitation regime in the future. Climatic zoning of the UNEP aridity index in the studied area
indicated that in current conditions, more than half of the stations have a dry climate. Only
Kohrang has a humid climate with an aridity index value of 0.78. Shemiranat and Oligoders
have semi-dry conditions with values of 0.21 and 0.20, respectively. The evaluation of the
future climate conditions according to the GFDL-CM3 model shows that the humid climate in
central Iran will gradually disappear, while the semi-arid climate will expand in this region. The
output of the MIROC5 model also shows the expansion of the ultra-arid climate zone in
different parts of the catchment area of Central Iran.

Conclusion: The results showed that the aridity index values based on selected GCM models
have decreased in the studied area compared to the observation period. Therefore, a large
number of stations that have dry conditions in the base period will experience ultra-dry
conditions in the future climate.The evapotranspiration potential in the Central Iran watershed is
increasing during all months of the year, especially in wet stations in the west. This issue shows
the dominance of the aridity index over this region in future conditions.

Keywords: Aridity Index, Climate change, Evapotranspiration potential, Gcems, Statistical
downscaling
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