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Fig. 1 Geographical location of Jamyshan watershed
adlaio ) ool.é.‘l..»‘é)yo Ls“’l““’[“"b‘ 9 &S.uaw Lgl.balf.uu‘ Slasin =) Jg».\?
Table 1 Specifications of synoptic and climatic stations used in the region

Row Station Name Station Type Longitude Latitude Height (m)
1 Kermanshah Synoptic 47° 09 21° 34’ 1318
2 Kangavar Synoptic 48° 59’ 30° 34' 1468
3 Songhor Climatology 47° 35’ 34° 47 1700
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Table 2 Characteristics of HadCM3 model and definition of climate change scenarios (IPCC-2007)

Model Name Founder Spatial Accuracy (Width and Length) Simulated Scenarios
HadCM3 UK Met, Office 2.5°9x3.75° A2, Bl1, A1B
The average growth of the economy, technology and the rate of
A2 rapid population growth and a world distinct from the current
situation
. Rapid growth in the economic structure of nations, the growth of
Scenarios Bl

clean technologies and the slow growth rate of the population

Rapid economic growth, mostly population growth in the middle of

AlB
technologies

the century and declining trends, rapid growth of new and effective
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Table 3 Evaluate the efficiency of the model in the testing phase

Index Simulation of Validation Period Simulation of the Calibration Period
NS 0.52 0.60
R? 0.54 0.61

BR? 0.56 0.6
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Table 4 Optimal values of sensitive parameters after weaving for the study area

Row Parameter name  Optimal limits Row Parameter name  Optimal limits
1 CN2 -0.01 11 R_SOL_BD 2.07
2 V_ALPHA_BF 1.40 12 V_GWQMN 3254.33
3 V_GW_DELAY 107.04 13 V_SFTMP 18.52
4 R_SOL_AWC 0.95 14 V_SURLAG 18.73
5 V_GW_REVAP 0.16 15 V_SMTMP -8.38
6 V_ESCO 0.52 16 V_SMFMX 9.92
7 V_CH_N2 0.50 17 VV_EPCO 0.97
8 V_CH_K2 79.33 18 V_CANMX 5.61
9 V_ALPHA_BNK 0.07 19 V_TLAPS 44.31
10 R_SOL_K 0.76 20 V_REVAPMN 404.16
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Table 5 Scenario simulation results

Month Current Situation Scenario A1B Scenario A2 Scenario B1
Jan 1.59 419 4.3 4.67
Feb 2.79 3.66 3.61 3.9
Mar 2.4 2.1 1.98 2.1
Apr 2.38 1.99 2 2.1
May 2.12 0.88 0.88 0.93
Jun 1.62 0.18 0.2 0.22
Jul 1.1 0.003 0.002 0.003
Agu 0.73 0.0019 0.0018 0.002
Sep 0.42 0.45 0.51 0.59
Oct 1.02 1.86 1.98 2.24
Nov 1.42 2.62 2.64 2.93
Des 1.4 2.39 2.42 2.69
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Abstract

The increase in greenhouse gases in recent decades and the resulting increase in temperature have upset the
balance of the planet's climate system and caused widespread climate change in most parts of the world. In
this study, first the SWAT model was calibrated for Jamishan watershed. The calibration and validation
stages, NS and R? coefficients were 0.6, 0.61, 0.52, and 0.54, respectively. According to the results of
sensitivity analysis in the region, it was found that among the 20 parameters affecting runoff, the curve
number was the most important parameter. Then, the values of temperature and precipitation for the next
period based on the climate change scenario were subscaled with the outputs of the HadCM3 general
atmosphere rotation model for the three scenarios A2, B1 and A1B using the LARS-WG model. Later, in
order to simulate the watershed runoff, the data were introduced to the SWAT model and the results showed
that the runoff in the statistical period of 2015 and 2026 increased by 6, 7 and 6% respectively compared to
the observation period in each scenario A2, A1B and B1 and this shows the impact of climate change on
runoff in the near future from 2016 to 2026. This study showed that changes in meteorological parameters
will lead to significant changes in hydrological regime such as watershed runoff. Increasing rainfall and
temperature are likely to cause floods in the region in the future.

Keywords: Climate Change; HadCM3 Model; LARS-WG Model; SWAT Model.
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