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2- Atmosphere-Ocean General Circulation Models
3- Soil And Water Assessment Tool
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1- Intergovernmental Panel On Climate Change
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1-Hadley Centre Coupled Model,version3
2- Long Ashton Research Station Weather
Generator
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Figure 1. Geoghraphical location of Galikesh basin.
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Figure 2. Rainfall-runoff simulations flowchart with linear and nonlinear modules in the provided

method by Jakeman and Hornberger [15].
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Table 1. T-test p-value and F amounts to compare the mean and variance of monthly observations of the
base period without scenario.

Loy J5la~ Ly Sl ool
Min Temperature Max Temperature Precipitation obs
to bl to bl F ol to bl Month
T Statistics T Statistics F Statistics T Statistics

0.651 0.618 0.590 0.943 (Jan) « 413
0.650 0.175 0.726 0.358 (Feb) «, 55
0.257 0.711 0.736 0.773 (Mar) ;Lo
0.997 0.530 0.625 0.194 (Apr) Joosl
0.672 0.543 0.968 0.689 (May)
0.420 0.306 0.887 0.608 (Jun) o555
0.624 0.671 0.191 0.258 (Jul) $Ver
0.925 0.203 0.568 0.326 (Aug) o ST
0.690 0.149 0.680 0.242 (Sep) bz
0.791 0.423 0.615 0.714 (Oct) sl
0.741 0.857 0.286 0.181 (Nov) sl 5
0.157 0.448 0.477 0.807 (Dec) juless

c1alie 05 b cilitue (gla gyl Cow ol A 5 slaesls (sla il anglie O ga3T —Y Jgd

Table 2. Comparison of generated data mean with the observation period under different scenarios.

Loy J5la> Ly Sl ool ole
Minimum Temprature Maximum Temprature Rainfall Month
Sl Sl Sl Sl Sl Sl Sl Sl Sl
B1 A2 AlB B1 A2 AlB B1 A2 AlB
(B1 (A2 (AIB (B1 (Bl (AIB (Bl (A2 (AIB
Scenario)  Scenario)  Scenario)  Scenario)  Scenario)  Scenario)  Scenario) Scenario) Scenario)
1
-2.732 -3.266 -3.729 2.177 -2.708 -3.150 0.728 0.446 0.584 o
(Jan)
-3.074 -2.471 -3.413 -1.013 -0.579 -1.256 -2.933 -3.193 -3.05 ad
(Feb)
Lo
-4.898 -2.756 -4.741 -3.476 -2.054 -3.307 1.211 1.534 1.216 o
(Mar)
i
-3.571 -3.54 -3.67 -1.957 -0.066 -2.02 0.971 1.227 1.029 s
(Apr)
-4.701 -2.682 -5.015 -1.204 -0.074 -1.407 -0.244 -0.042 -0.137 od
(May)
-3.404 -2.698 -3.308 -1.615 -1.219 -1.359 -1.657 -1.49 -1.652 o)
(Jun)
S5
-5.301 -4.26 -4.483 -3.155 -2.551 2.715 0.217 0.274 0.4
(Jul)
o ST
-3.838 -3.357 -3.513 -1.674 -1.336 -1.439 2.003 1.904 1.541
(Aug)
L.’.WN
-5.363 -5.365 -4.846 -2.743 -2.624 -2.232 -0.004 -0.041 -0.231 S
(Sep)
S|
-3.916 -3.393 -3.283 2314 -1.913 -1.828 1.908 1.846 1.815 =
(Oct)
s
-4.136 -2.572 -3.608 -3.203 -2.283 -2.883 1.381 1.405 1.340 e
(Nov)
L
-6.116 -5.510 -6.607 -4.909 -4.409 -5.344 -0.361 -0.44 -0.511 s
(Dec)

A
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Figure 3. The monthly rainfall changes in the future (2011-2030) under different scenarios compared
to the base period.
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Figure 4. The maximum monthly temperature changes in the future (2011-2030) under different

scenarios compared to the base period.
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Figure 5. The minimum monthly temperature changes in the future (2011-2030) under different
scenarios compared to the base period.
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Table 3. The obtained values from the model calibration.
f Ty al b a’ b* C
4 7 -0.956 0.021 -0.998 0.001 0.0017
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Table 4. Statistical evaluation indexes between the observed and simulated values using IHACRES model

MBE NSE RMSE R
s
0.18 0.67 1.5 0.8 e
(Test)
0.017 0.52 1.4 0.74 S
(Validation)
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Figure 6. Runoff time series of observations and IHACRES model in calibration (1985-1992) and

validation period (2002-2008).

0595 5> el AV Ollyy Lawste 45 das o
55 sl S e VY Olseass Yo V=Y ¥
A2 s a il S e /8T ALB (g5l
0355 4o S Bl 5 a0l o (xS e VAL
V USKE (0 Jaas) il dal g 2alS 14A0-Y Y
i 3t Oy, Clale Sodaily Sl i
L;\Mu_ﬂaﬂ:gwdﬂa”:):\)dm by

AR

S gt ool slres 93 55 Sy ety
03 s ailale ULy, Sbes (6w (e el s
KU S PP PR PUCTURITI U DRR B T RPN
i 8 s, LARS-WG Jus 3l ol sus
Jis lesla_ul LBl 5 A2 AlB 5l
s I (6 3wa s IHACRES (¢34)5,0 2
0y95 5 (Alw Yo) cuaslys alabe Clly,y Lo e
s Slaliss oys wlale Uy, Jawgze L ST



IYAE (Y) o louds (YY) s SB 5 Of Cblis gloing}s 4 puid

180

160

140

120

100
80

streamflow m3/s

(asili 1 oenfo ya) Glayr 92

60

40

20

0

JAN FEB MAR APR MAY JUN L.JUL AUG SEP OCT
[

NOV DEC

Month

Bl 5 A2 AIB b g b ‘_;«_Jﬁ Ol s (slro 95 9 0l sdalin °)‘9'>g;b‘:)U|JJ sl Odejlys "_,,_ga"?o—\’ JS.&

Figure 7. Long-term monthly flow average during observed and A1B, A2 and Bl scenarios climate

change periods.
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Table 5. The annual flow statistical parameters under A1B, A2 and B1 scenarios.

Bl s b A2 gyl AlIB (54 b @bl el 0533
B1 Scenario A2 Scenario A1B Scenario Statistical Parameter Period
<
76.57 76.57 76.57 o
Mean VAAO-Y o
Lo 3| >l -
46.05 46.05 46.05 St 1985-2010
Standard deviation
<
68.63 72.14 70.19 o
Mean YO NY AT
Lo 3 >l -
34.22 35.90 34.28 St 2011-2030

Standard deviation
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Abstract

Background and Objectives: Climate change is one of the most important challenging
problems that has affected different parts of the human life on the Earth. Warmer climatic
conditions intensify the water cycle, change precipitation and also changes the amount of runoff
and its appearance time. Northern part of Iran is the most vulnerable area to the climate change
due to its special climatic conditions and the importance of agriculture. Therefore, current study
tries to use hydrological modeling for assessment of the impacts of climate change on
hydrological conditions of Galikesh basin. Ashofte and Massah (2008) studied the effect of
uncertainty of climate change on peak discharge of Aidoghamoosh basin in 2040-2069 period
under A2 emission scenario. Their results demonstrated that the basin temperature will increase
1 to 6 degrees in the 2050 period in comparing with base period (3).

Material and Methods: In this study, IHACRES model were calibrated for understudy region.
Then, based on the output of HadCM3 model under A1B, A2 and Bl emission scenarios,
temperature and precipitation data for 2011-2030 period were downscaled using LARS-WG
model and used as input for [HACRES model to simulate surface runoff.

Results: The results confirmed the efficiency of the model and indicated that in future climate
conditions for 2011-2030 period, the temperature and precipitation will decrease and increase,
respectively comparing with observation period (1985-2010). Finally, the results of IHACRES
model demonstrated that runoff will decrease in the future period comparing to the observation
period under A1B, A2 and Bl emission scenarios by the amounts of 6.37, 4.43 and 7.94 cubic
meter per second, respectively which indicates the effect of climate change on basin discharge
in future period. The results emphasize the importance of consideration of climate change
effects in making necessary decisions for adaptation to climate change in future policies.
Conclusion: Investigation of the output of HadCM3 model for different climate change
scenarios indicates the increase of temperature in 2011-2030 period for three understudy
scenarios and give its maximum increase to Bl scenario. Simulating the monthly runoff in
future period and comparing its amounts with observation period shows the average decline of
long term annual runoff in future period for three scenarios which is acceptable according to the
decrease of precipitation and temperature and the maximum decrease belongs to B1 scenario.

Keywords: Climate change, Rainfall-runoff modelling, LARS-WG, IHACRES

* Corresponding Author; Email: ghorbani.khalil@yahoo.com

VYo






