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Figure 1. The location of the studied area in Iran and Karoon catchment

Tablel. Bakhtiary watershed characteristics
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Figure 2. General structure of MORDOR-SD hydrological model
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Table 2. Mean values of precipitation and temperature in the base period and the future period under two scenarios

G oyed b s g Juolis Yo oS—YVe e ol 0y9d Gl oygd
Ly ol 5 5L G Lo> 5 ,L c. . c.
RCP85 J‘DRCP 5 RCP85 RCP76 RCPB5 RCPZE RCPE5- —Repzs— W ofk  Uhhoshe

YIS /Y5 VT VS Wi W V-Toh W VI3 INE o
¥/ov visY s A W Wi NSE vior V/AA VIEE .
Yo Voo IVE Ay WIb VIV IV viss Voo AYA ke
YA AW YA VAF Y/ /o s vIy. YIVA SIFY iyl
R JIVE <IAA VY ¥ Y 1 v/ YAS ¥/55 -
¥/oy .Js5 Ry A YV 5T vy VA oIS vivs o5
7 o VA Ay £/ s WA VY- YA \E Ve
\$D .0 A .y 4/ YA/ A Y YAL-D VAY o
VIAY Vor VY AV vs Yol VY \Y YEAY V5 ol
YN Ry AV Ay YEIY Yo/ ¥ /vy YT ¥/0v s
d/AD /o VY J50 VX /s oles /aF VA/EE viav ool
OIAF Y/a¥ .08 .Jo5 A V81 alsY alsY Whs /aA I

93 Lo Jg cuily anlgs ST 0y93 )3 awgume il 4l
wl 09> & o ole LSl ) )05 (g5l
RCPAD (goylw 3 Linlial cpl & ol olas ulsél
9 caw o st glrole o Lod vl 8l el pauas
2518 sl gyl b J EeDT g ddg> ) duilsl By B
» SR slades gy b RIEl cow e Jad
Lod bawgie Lislial Il 5l s (S & wb salgs ddlaie

Ll o..\.:ﬂ L;Lm)g; »

(MAE) llas glls (,:Sike (2lj)) sloyline (¥) Joa>
o8 wpe g RMSE) Gl (pSle o sl
e 2 S ml o wes e olis 1) (NASH)
& Cams bod sloodly 5 5d 3y9ly ;> CaNESM2 Jue
(F o 7) sladsid Bllao canl y5530 (g0l 93 53 )L
P Py Al (elaab gy (Bl & e L @
G ogua Gl Bl (lime Blsl pogase laole (5
0)93 & Cumd Gy Jad BT glaole )3 9 3)1> a0l 0)53 4



Y- w8l s bl 3 il by s (i jelateds Sl Byl (g5le Jae

mmm RCP2.6 mmmm RCP8.5

45 sl oanlin ol

40
35
30
25
20
15
10

©obiso =2 K5 oKl (.s"i 093 4O omd)bm 9 oddodalin (clod Iﬁ&}}“y} dwlio -V s
Figure 3. Comparison of the average temperature observed and simulated in the future period of Tang Panj
Bakhtiary station
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Figure 4. Comparison of the average temperature observed and simulated in the future period of Tang Panj
Bakhtiary station
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Table 3. CanESM2 Model performance evaluation criteria
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Figure 5. Monthly flow simulation using the hydrological model during the model validation period
1994—-1995
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Figure 6. Observed Temperature and Precipitation (A), Observed and Simulated Daily Flow (B), Contribution of
Surface Runoff, Subsurface Flow and Base Flow to Hydrological Content (C) and Watershed Storages (D) in one

year of the Simulation Process in Validation Period of the Hydrological Model
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Table 4. Maximum daily discharges calculated in the base period and the future period according to the 2.6 and 8.5

scenarios in the different returns period
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Extended Abstract

Introduction and Objective: One of the most important challenges in recent years is the issue
of climate change and its effects on water resources, which is considered one of the main areas
of research around the world. Two obvious signs of climate change are changes in the mean and
extreme values of climate variables that can increase the Probability of flood occurrence.
Therefore, it is necessary to study the effect of climate change on floods in the future.

Material and Methods: In this study, using the observed daily data of precipitation and
temperature in the period 1961-2005 synoptic and climatological stations inside and around the
Bakhtiary catchment, the effect of climate change was investigated. To predict future
precipitation and temperature, the data of the canESM2 general circulation model under RC 2.6
and RCP 8.5 scenarios for climate variables for the period 2006 to 2100 were used. The
effective criteria in downscaling were selected according to the correlation between the
predictor and predictands variables from the NCEP-NCAR reanalysis database. Then the
MORDOR-SD semi-distributed models were used to evaluate the effects of climate change on
runoff. This model was calibrated and validated using daily rainfall, temperature, and
observation data at Tang-e-Panj Bakhtiary station for the period 1976-2006. Applying the
results of changes in precipitation and temperature data obtained from the SDSM model under
the two scenarios mentioned and reproducing them in large numbers by nonparametric
bootstrap method and replacing the resulting maximum daily events in the hydrological model
to achieve maximum daily flood and probability made it possible. At the end of the simulation
and calculation of the cumulative distribution function (CDF) of the simulated events, the
maximum daily discharge values in different return periods were calculated.

Results: The results showed that, temperature and precipitation parameters under RCP 2.6 and
RCP 8.5 scenarios with average evaluation criteria MAE = 1.29, RMSE = 1.96 and NASH =
0.56 for precipitation decreased by an average of 5.4 to 11% compared to the base period for
temperature with evaluation criteria of MAE= 2.27, RMSE= 2.71 and NASH 0.92 = from 6.5 to
10.4% increase compared to the base period. The results of the Nash-Sutcliffe and Kling-Gupta
evaluation criteria are 0.76 and 0.83, respectively, which shows the acceptable ability of the
hydrological model in the simulation. The results of the study showed that the maximum daily
discharges simulated using scenario 8.5 in different return periods show higher values than the
maximum daily discharges in scenario 2.6 but there is no significant change compared to the
maximum daily data in the base period.

Conclusion: In general, it can be said that the use of climate data in the future for planning in
the field of integrated water resources management and prevention of natural hazards such as
extreme floods and droughts can be a useful tool for planning managers.

Keywords: Climate change, Downscaling, Canesm2 model, MORDOR-SD hydrological
model



