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5- General Circulation Models

6- Regional Climate Models

7- Atmosphere Ocean General Circulation Model
8- Statistical Down Scaling Model
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2- National Centers for Environmental Prediction
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1- Soil and Water Assessment Tool
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Figure 1- Location of the Mehrgerd watershed in Isfahan province and Iran


https://scenarios/
https://scenarios/

WA Gl o)l = (9359,8 ) ojlocs FF s (S g o 4,5 YYA

doly o (glys ol dwbro ddgs 5 sy Jde gla g5 il
b 3l o (VA) Al Cansty iy (he) 4 (Seilarken
Sl il gladlaze Ol o)l 1 a5 20 Yo cds L DEM aiis
A Aol ) Ad el A g ) WA 4 didlale Dy odd dS
2 &ly Joy; S (tag)hd oKl 93 CusBse g 5 4nlyl
5 M Cuwd Ol 0 B0 g sl oie (29 S5
059> i 5 e Jao 4 Bl 0 Sie s Cusbge (izpen
3 ool b ol (opyl8 4 odm Jolye )3 b iy ol
2 (SVYM) iy oy ouile ey bt 205
oS g5 cdn Lolol oyl 51 05 4wy ENVIS.3 58l o5 Lases
S 1 ol o 25 48,5 5 > 35 e sl ojs Gl )
o zdw {ORCD) £l (WWHT) a5 cuiS (AGRL)
2l (ROCK) M5 2l (RNGE) w5, (WATR)
Je 4 oS SoS @ dab 9o L SB 4 (URBN) (g0
asd el 5yg0 ades S Al 2939 pas > 4 b (8o
Sl 4 SWAT Ju cols 0 sevge ke Sb
Adgs s Al e Wb olaiwl https://swat.tamu.edu
Bl cales > Al s alb Jlox 4 SCS b9y (pell 5
Cawd & (HRU) (SOiglsyiud punl sladsly aids Y dw oyl
Vo S oy Ve ol )8 el ailinl s s en ]
Tuoly 3519 OF oluol oyl il a8 )3 la3 3 Mo )3 B Cudd 9 doyd
d9d cpl 5l edlatwl b el cumsas asges S lp (Solelg
ol 5 S aS il (ol on)l5 5 Sl b
ey o awgs sl a3 gy bl o 5l a8 bl s )]
b colue p i o5 3Ll )l 9 SB 4 S5s 605 6ke
clodls coms I 4S5l s g e oS Kl adgs o
& ool8l M B0 g 13 Jolo ol J3o 4 503
giS JS (lidlen (ol &y asalye b Ll (e )3 el Jao
€y SWAT s odlizl 3y50 _suoliilsn (sloolSiy] cleMb
D3 2290 5 el Jlo slae p YIF B YV loj ojl
g Sl aliyy ()b ell ool 2 (V Jgiz) 25 ang Loy
o] (sauiygs ol g owd Cugby b Ce s dod S las
3lg TXT cuwoyd LB jo 5580 Sloj il (sly dalais ;0 39590
029 9 Losed Syginw oKl 93 SlMbl (yizren A5 Je
e ab (Byxe Jde 03l 85SL 43 29350 WOEN. USET L &
&y ("WGEN) oilil ooy Wgo 5 ooliul alsye oyl plol

S5l e D480 (slaodly (g5lujl

6- Support Vector Machine
7- Weather Generator
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1- Nash-Sutcliffe Efficiency Coefficient
2- Coefficient of Determination

3- Root Mean Square Error

4- Digital Elevation Model

5- Hydrologic Response Unit
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Table 1- The characteristics of the stations used in the SWAT model
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Table 2- Selection predictors for downscaling of precipitation and temperature
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Table 3- Performance criteria for the CanESM2 model compared to observation values
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Revap coefficient of groundwater
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Average slope steepness
mm/mm . . P
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Introduction: In the past century, the climate has been changing on both regional and global scales over the
earth. It is also expected that such changes will continue in the near future. Climate change is due to increased
greenhouse gas emissions in the atmosphere. The concentration of these gases is directly related to the
temperature increase. Climate change affects the hydrological cycle through changes in time, amount, the shape

of precipitation, evaporation rates and transfer, soil moisture, runoff, etc. Today, the use of hydrological models
have been developed to have the factors affecting the hydrological cycle in the watershed. The Soil and Water
Assessment Tool (SWAT) is an example of these models. The common method of assessing the effects of

climate change on flow is using hydrological models along with general circulation models (GCMS) or regional
weather models (RCMS). The purpose of this study is to investigate the effect of climate change on runoff and
evapotranspiration (real and potential) of Mehrgerd Watershed using the SWAT hydrologic model and the
CanESM2 climatic model.

Materials and Methods: For modeling the change rate of regional climate parameters in the future period
(2017-2030) and the effect of these changes on hydrological parameters, the daily data of minimum and
maximum temperature of the Borujen station and precipitation of the Tange Zardaloo station for the base period
(1984-2005) were used as inputs of the CanESM2 model. Accordingly, using the model of SDSM5.2 under the
scenario of RCP8.5 was performed the downscaling operation. To evaluate the efficiency of the SDSM model
were used statistical criteria R?, RMSE, and NS. In the next step, the SWAT 2012 model was used to simulate
the hydrologic conditions. After introducing the DEM map with a precision of 20 meters, the region was divided

into 18 sub-basins. From the combination of land use maps, soil, and slope, 54 units of hydrological response

(HRU) were obtained. Then, climatic data including precipitation, minimum and maximum temperature, relative
humidity, wind speed, and solar radiation were introduced to the model. Due to the presence of the dam and the
two water transfer lines in the area, physical data and discharge were calculated and introduced into the model.
The calibration and validation of the model were done by Sufi-2 algorithm. The calibration process was
conducted for the period 2004 to 2012 while the validation process was from 2013 to 2016. In order to evaluate
the performance of the model, coefficients NS, R?, P-Factor and R-Factor were used. For this purpose, the model
was restarted to obtain the appropriate range for each parameter. After calibrating the hydrological model was
introduced the simulated climate to the SWAT model. Finally, the effect of climate change was investigated on
runoff and evapotranspiration (real and potential) of Mehrgerd Watershed.

Results and Discussion: The results of the downscaling of the climatic model in this region indicate a
decrease of 53.48% of precipitation and increase minimum and maximum temperatures for a future period
(2017-2030), 0.84 and 3.99%, respectively. Based on the results of the sensitivity analysis of the SWAT model,
10 parameters were identified as the most sensitive parameters. In the hydrological section, the statistical criteria
of R?, NS, P-Factor and R-Factor were obtained for the calibration period 0.73, 0.69, 0.52 and 0.24, respectively
and for the validation period, 0.71, 0.58, 0.45 and 0.29, respectively. Comparing runoff simulation in the future
period under the influence of climate change and comparison of its values with the base period showed a
decrease of 23.82% in an annual average of runoff. Climate change will also reduce actual evapotranspiration by
26.03% and increase potential evapotranspiration by 10.20%.
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Conclusion: Based on the results of the SDSM model, it was determined that the precipitation is strongly
reduced in comparison with the observation period, and the minimum and maximum temperatures increase with
a slight difference compared to the observation period. According to statistical criteria, the SDMS model has
succeeded in simulating the parameters for the future period. Accordingly, the values of R%, RMSE, and NS for
precipitation, were equal to 0.92, 5.81 and 0.39, respectively, and for the minimum and maximum temperatures
were obtained 0.99, 0.16, 0.99 and 0.99, 0.21, 0.99, respectively. In the hydrological section, the statistical
criteria were acceptable values for the calibration period and the validation. Finally, it was found that under the
influence of climate change, runoff decreases. Real evapotranspiration is also declining due to a lack of available
water, but potential evapotranspiration is increasing due to the close relationship with temperature.
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