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Extended Abstract
1-Introduction

Climate change is one of the big
challenges of human and is accounted
as a serious threat for the earth planet.
Increasing global temperature will
cause deep and wide changes in the
climate and especially in the time and
space of precipitation and storms.
Many studies have approved the
occurrence of these changes, and the
amount and intensity of them. In most
of studies, statistical models (based on
historical data) or Atmosphere-Ocean
General Circulation Models (AOGCM)
determine the increase of carbon
dioxide emissions and subsequent
changes in air temperature and
precipitation. Then the changes in river
flow rate cased by climate change are
calculated by using rainfall-runoff
models. But many of these studies only
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use a limited number of models and
emission scenarios that may not
include all the facts. Therefore in this
study the results of 20 AOGCM
models have been considered to
explain the climate projection of time
horizons 2040, 2070 and 2100. Also a
big range of emission scenarios have
been studied and using the selected
scenarios and models, the amount of
Sheshpir River flow (one of Zohre-
Jarrahi river basin branches in the
south west of Iran) has been detected.

2- Methodology

In this study, through the 20
AOGCM models, used in IPCC fourth
assessment report, the appropriate
model was chosen to determine the
changes in rainfall and temperature in
each months of the year. The RMSE,
Regional Correlation and Mean
Absolute Error statistical tests which
was calculated by Magic Model, is
used to determine the best AOGCM
model (Vigly 2006). Also for assessing
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all future conditions, from each of the
main emission scenarios Al, A2, Bl
and B2, two scenarios were chosen to
release the highest and lowest
emissions. So the total number of eight
emission scenarios Al1FI-MI, AlT-
MES, A2-ASF, A2-AlM, B1-ASF, B1-
IMA, B2-HIMI, B2-MES was selected.
Interpolation method has been used for
downscaling the output of AOGCM
Model, so every cell includes the
average of 8 adjacent cells.

After calculating the amount of
precipitation and temperature changes
on the study horizon times and
estimating the amount of future
changes on evaporation, eventually
using this data as input in AWBM
rainfall — runoff model, the river flow
has been estimated at the horizons
2040, 2070 and 2100.

3- Discussion

Output of the models and various
scenarios for the Sheshpir river basin
showed the increase in temperature, in
all three time period, respectively
2010-2040, 2040-2070 and 2070-2100.
For the different scenarios, this
increase varies from 1.3 to 1.9 Celsius
degrees in the time period of 2010-
2040. This value for the time periods
2040-2070 and 2070-2100 was equal
to respectively, 2.3 t0 4.5 ° C and 2.7
to 6.5 Celsius degrees. The largest
seasonal changes in temperature
occurred in winter and the lowest in
summer. The results of models and
scenarios for precipitation indicate that
the rainfall changes in the first month
of spring, all summer and the last two
months of fall has been increased and

for the other months has been fallen.
However this was true for all time
horizons. So that, the amounts of this
increase in the summer months comes
over to 900 percents. However, due to
low summer rainfall in the region,
considering  the  above-mentioned
increase, the total rainfall reaches up to
6 mm. This value is an average rate
and probably in the real situation of
summer rainfall, especially when the
land is dry with low infiltration, it
could associate with the devastating
floods. Also, for the time period of
2010-2040 and 2040-2070 and various
scenarios, the annual rainfall changes
vary between -1.5 to 6 percent that was
not noticeable. However the changes
for the time period 2070-2100 vary
between 3.9 to 31 percent and it was
somewhat remarkable. But certainly,
the temporal changes in the rainfall
(low winter rainfalls and more spring
and summer rainfall), at all the time
horizons are more important.

Finally, the rainfall runoff model for
the various scenarios showed that the
amount of Sheshpir river flow has
reduction for almost all of the months.
Also the maximum reduction occurs in
the months October, November,
February and March (mainly in autumn
and winter seasons) and the minimum
reduction in the spring and summer.
Totally, the average annual decrease
for the time period 2010-2040, 2040-
2070 and 2070-2100 is respectively 39,
43 and 34 percent.

4— Conclusion
Certainly preparing the future
climate  projection or  climate
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prediction, using general circulation
models includes lots of uncertainty.
But we can definitely say that with
continuing the development of
industries, increasing pollutions and
use of natural resources without any
limitations, the human will be faced
with the problem in the near future.

It is important to note that water
planners allocate the available water
resources to the different consumption
sectors (industry, drinking, agriculture
and ..) based on normal climatic
condition. While the present study
determined 34 to 43 percent reduction
in water resources. Therefore, even if
drought or other events does not occur,
providing the normal rate will be faced
with big challenge.

Key words:Climate Change, Water
Resource, Rainfall Runoff Model,
GCM Model, Sheshpir River Basin

References

Barrow, E., Hulme, M. and Semenov,
M. (1996), Effect of using different
methods in the construction of
climate change scenarios: examples
from Europe, Climate Research, 7,
195-211.

Burn, D. H., and Hag Elnor, M. A.
(2002), Detection of hydrologic
trend and variability, J. of
Hydrology, 255(1-4), 107-122.

Booij, Martijn J., Daniél Tollenaar,
Eelco van Beek, Jaap C.J. Kwadijk
(2011), Simulating impacts of
climate change on river discharges
in the Nile basin, Journal of
Hydrology, 36(2011), 696-709.

Chiew Francis and Siriwardena Lionel
(2004), Manual for trend/change

detection software, CRC for
Catchments Hydrology, Australia.
www.toolkit.net.au/trend.

Chung, Y. S., Tans P. P. (1997),
Results of 7-years monitoring of
greenhouse gases at Tae-ahn

Peninsula, Korea. Global
Atmospheric  Chemistry, 1GAC,
Nagoya. IP-10.

Hubbard, E. F., Landwehr, J. M., and
Barker, A. R. (1997), Temporal
variability in the hydrologic
regimes of the United States,
FRIEND’97-Regional Hydrology:
Concepts and  Models  for
Sustainable  Water  Resources
Management, A. Gustard, ed., Vol.
246, International Association of
Hydrological Sciences,
Oxfordshire, U.K.

Leith, R. M. M., and Whitfield, P. H.
(1998), Evidence of climate change
effects on the hydrology of stream
flows in south-central B.C, Can.
Water Resource J., 23(3), 219-231.

Lettenmaier, D. P., Wood, E. F., and
Wallis, J. R. (1994), Hydro-
climatological trends in the
continental United States 1948-
1988, J. Climatology, 7(4), 586-
607.

Mitchell, J. F. B., Davis, R. A,
Ingram, W. J., Senior, C. A. (1995),
On surface temperature,
greenhouse gases, and aerosols:
Models and observations, J.
Climate (8), 2364-2385.

Soltanieh, M. (2003), Vulnerability of
Iran to adverse impact of climate
change, National Workshop on
Kyoto Protocol: Challenges and
Opportunity for Sustainable



8 Geography and Environmental Planning, 24" Year, Vol. 49, No. 1, Spring 2013

Development of I.R.lran. October
25-26.

Westmacott, J. R., and Burn, D. H.
(1997), Climate change effects on
the hydrologic regime within the
Churchill-Nelson River Basin, J.
Hydrol., 202(1-4), 263-279.

Whitfild, P. H., and Canon, A. J.
(2000a), Recent variations in
climate and hydrology in Canada,
Can. Water Resource J., 25(1), 19-
65.

Wigley, T.M.L., (2000), Stabilization
of CO2 concentration levels. (In)
The Carbon Cycle, (eds. T.M.L.
Wigley and D.S. Schimel),
Cambridge  University  Press,
Cambridge, U.K., 258-276.

Velazquez, David Pulido, Luis
Garrote, Joaquin Andreu,
Francisco-Javier ~ Martin-arrasco,
Ana Iglesias (2011), A
methodology to diagnose the effect
of climate change and to identify
adaptive strategies to reduce its
impacts in conjunctive-use systems
at basin scale, J. of Hydrology,
405(2011), 110-122.

Zhang Qiang, Vijay P. Singh, Peng
Sun, Xi Chen, Zengxin Zhang,
Jianfeng Li (2011), Precipitation
and streamflow changes in China:
Changing patterns, causes and
implications, J. of Hydrology,
410(2011), 204-216.



