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Abstract

Nowadays, global warming and climate change phenomena are considered as the most
important threats to water resources and sustainable agricultural development. Due to the limitation
of water resources in Iran, population growth and subsequent water demand increase, investigation
of the effects of climate change on the water resources systems and agriculture is an important issue.
In this study, the effect of climate change on inflow discharges to Jarreh Dam reservoir located in
Zard River Basin, which supplies the agricultural demand of Ramhormoz Plain was investigated. For
this purpose, using the performance weighting method, among 20 atmospheric general circulation
models (GCM), three models were chosen that were more compatible with historical data (CSIRO-
Mk3.6.0, MIROC-ESM and GFDL-ESM2M). Then, precipitation and air temperature values at a
height of two meters above the ground in future periods and under RCP4.5 and RCP8.5 climate
scenarios were estimated and downscaled using the LARS-WG model. In order to rainfall- runoff
simulation and estimating the inflow to the dam reservoir, the IHACRES model was applied and the
daily precipitation, temperature and discharges series recorded at the Mashin Hydrometric Station in
the period of 1976- 2005 were used to optimize the model parameters. After downscaling and
generating the precipitation and temperature series and verifying the accuracy of the IHACRES
model, the corresponding inflow discharge to dam reservoir for every climatic scenario was
simulated. The results showed that the value of inflow to dam reservoir has decreased under both
considered scenarios. The annual average of inflow into Jarreh Dam reservoir will decrease 27 and
40 percent under RCP 4.5 and RCP 8.5 scenarios, respectively.

Keywords: Climate change, General circulation models, IHACRES model, Jarreh Dam, Lars-WG,
Rainfall- runoff
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No. Model Name Modeling Center (or Group) Institute 1D Key references
Commonwealth Scientific and
ACCESS1.0 Industrial Research Organization Franklin et al.
1 (CSIRO) and Bureau of CSIRO-BOM (2013)
Meteorology (BOM), Australia
BCC-CSM1.1 Beijing Climate Center, China
2 Meteorological Administration BCC Wuetal. (2013)
College of Global Change and Earth
3 BNU-ESM System Science, Beijing Normal GCESS Wei et al. (2012)
University
CanESM2 Canadian Centre for Climate von Salzen et al.
4 Modelling and Analysis CCCMA (2013)
5 CcCSM4 National Center for Atmospheric NCAR Meehl et al. (2012)
Research
6 CESM1(BGC) Community Ear?h System Model NSF-DOE-NCAR  Meehl et al. (2012)
Contributors
Centre National de Recherches
Météorologiques / Centre Européen CNRM- Voldoire et al.
! CNRM-CM5 de Recherche et Formation Avancée CERFACS (2013)
en Calcul Scientifique
Commonwealth Scientific and
Industrial Research Organization in
8 CSIRO-MK3.6.0 collaboration with Queensland ~ CSIRO-QCCCE ~ Rowstayn etal.
- (2012)
Climate Change Centre of
Excellence
GFDL-CM3 NOAA Geophysical Fluid Donner et al.
9 Dynamics Laboratory NOAA GFDL (2011)
10 GFDL-ESM2M NOAA Ggophysmal Fluid NOAA GFDL Dunne et al. (2012)
Dynamics Laboratory
11 GFDL-ESM2G NOAA Ggophysmal Fluid NOAA GFDL Dunne et al. (2012)
Dynamics Laboratory
12 INM-CM4 Institute for Numerical Mathematics INM VO|(()2d(;;-106;t al.
13 IPSL-CMSA-LR Institut Pierre-Simon Laplace IPSL Dufg%nle;)et al.
14 IPSL-CM5A-MR Institut Pierre-Simon Laplace IPSL Duf;;sorle\?;zt al.
Atmosphere and Ocean Research
Institute (The University of Tokyo),
National Institute for Environmental Watanabe et al.
15 MIROCS Studies, and Japan Agency for MIROC (2010)
Marine-Earth Science and
Technology
Japan Agency for Marine-Earth
Science and Technology,
16 MIROC-ESM Atmosphere and Ocean Research MIROC Watanabe et al.
Institute (The University of Tokyo), (2011)
and National Institute for
Environmental Studies
Max-Planck-Institut fir
17 MPI-ESM-MR Meteorologie (Max Planck Institute MPI-M Stevens et al.
(2013)
for Meteorology)
Max-Planck-Institut fiir
18 MPI-ESM-LR Meteorologie (Max Planck Institute MPI-M Stevens et al.
(2013)
for Meteorology)
19 MRI-CGCM3 Meteorological Research Institute MRI Yukimoto et al.
(2012)
20 NorESM1-M Norwegian Climate Centre NCC Iversen et al.

(2013)
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