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Figure 1. Location of weather and hydrometric stations in Nekarood basin
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1- Hadley Centre Coupled Ocean

2 - Atmosphere Model Proportional Downscaling
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Figure 2. The overall concept design of the algorithm of continuous soil moisture calculation
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Table 1. The results of downscaling of temperature and precipitation data using proportional method during 2040-2069
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Figure 3. Smulated and observed of daily flow hydrograph for calibration period (2004-2007)
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Figure 4. Smulated and observed of daily flow hydrograph for validation period (2007-2010)
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Table 2. Theresults of statistical estimations for the calibration and validation period
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Figure 5. The correlation between observed flow and simulated flow for calibration period (2004-2007)
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Table 3. Fr(;guenci&e (percentag_e‘) of droughts and floods for the base and future periods under the A2 scenario of
HadCM 3 model with different return periods.

(Jlo) cS 3L 09 (m3/s) o Hhide (m3/s) 059y ¥ JBlas (o jlie
ARAREA RV IPSPH) YoFA-Y¥e 09 ARAREA RV ISPH) Yo=Y ¥e 093

Yoo A oy Y/vs A7ARY

Voo sy ¥YIY YISA y/ov

b ov/¥ ¥y/Y y/ay Y/AY

Y. ¥Y/Y Yo/s Y/vo YIVF

Ve Y¥/0 Yo /¥ \AR Y/¥

b v Y¥/A \¥lal Y/SA

Y YAV A% Y/AY YINS

Y VIV \EIA Y/ ¥/-¥

120

" s S eyl gl ela

= \iia

gol. | —ase A8 Hluahl ab

iy

f==]
4
Fe
4

5.0
]

i

10000.¢ L

1.005
1.0526
1.25
0
2,
200.0

1.0001

(T) =5l

HadCM3 JJA Ay 69;)1.“-: cos Ve e=YaAN 4)L 0)53 LSI)’. 4.3‘)'5) d.wu.u pr dbl)ﬂ e)y -y JSW
Figure 7. The frequency distribution of maximum daily flow for the base period of 1981-2010 under the A2 scenario
of HadCM3 model
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scenario of HadCM 3 model
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Figure 10. The frequency distribution of 7-days minimum flow for the future period 2040-2069 under the A2

scenario of HadCM 3 model
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Abstract

Evauation of climate change and its possible consequences on hydrological processes in
catchments will help water resources managers and decision makers in the future. One of the
common tools for evaluating of these events is the utilization of rainfall-runoff model to
simulate the hydrological processes. The aim of this study is to investigate the effects of climate
change on runoff, drought and flood events in the period of 2040-2069 in the Neka basin. In this
study, a semi- distributed model was employed to evaluate the impacts of climate change on
hydrological processes at the Neka basin. In this approach, at first the parameters of SMA, a
continuous semi- distributed model, was calibrated for the 1981-2010 based period, then in
order to evauate the effects of climate change and globa warming on basin hydrology during
the 2040-2069 period, the Hadcm3-AR4 climate model data, under A2 emissions scenario, was
used to downscale the region. Finaly, the downscaled data was presented to the SMA model
and the future runoff changes were evauated. Comparisons of the observed and smulated
climate parameters derived from climate models for the 2040-2069 period show that the air
temperature might be increasing by 1.41 to 3.47°C at different months relative to the base
period. Precipitation aso might increase by about 23 percent for the cold months, while during
the warm months it may decrease by 25 percent. Also, the drought and flood events frequencies
show that the 7- day low flow might decrease by 7% in a 200 year return period relative to base
period.

Keywords: Climate Change, Climate Model, Downscaling, Global Circulation Model, Rainfall-
Runoff Semi-Distributed Model
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