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Figure 1. Geographical location of studyarea in Iran (A) and Dinavar Basin (B).
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Table 1. Climatology and hydrometric stations properties in the region.
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Elevation (m) Longitude Latitude Station name Station type
R Ol
1443 47-33 34-24
Aran Rain gauge
Oledes Ol ,L
1576 47-27 34-43 G s
Pirsalman Rain gauge
0 4% w0l 5L
1500 47-26 34-23 o TR
Bisetoon Rain gauge
w0l 5L
1810 47-28 34-49 S TR
Satar Rain gauge
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1760 47-44 34-42 (el T On
Farsinaj Rain gauge
e O ,L
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Gorgolan Rain gauge
- L
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Songhor Complementary Synoptic
1382 47-42 34-28 e
Sahneh Synoptic
oliile S g
1318 47-09 34-21 s e
kermanshah Synoptic
Ll L =5 e den
1307 4727 34-26 o IR TS
Heydarabad Hydrometric- Rain gauge
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Table 2. GCM models coefficients weighting for temperature data.

ol /Je

GFCM21 HADCM3 INCM3 IPCM4 MPEHS5 NCCCSM
Model/Scenario
AlB 0.24 0.06 0.24 0.22 0.06 0.19
A2 0.2 0.06 0.26 0.25 0.06 0.17
B1 0.21 0.06 0.25 0.22 0.06 0.19
Pk AL Sl s s S adde G5yl b Y g
Table 3. GCM models coefficients weighting for precipitation data.
ol /Je
GFCM21 HADCM3 INCM3 IPCM4 MPEHS5 NCCCSM
Model/Scenario
AlB 0.17 0.34 0.16 0.09 0.13 0.11
A2 0.14 0.47 0.13 0.08 0.1 0.09
B1 0.21 0.29 0.15 0.1 0.13 0.12
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Figure 2. Average precipitation (mm) and temperature (°C) in the basic and future periods.
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Table 4. Calibration and validation error results.
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o 5l Calibration stage Validation stage
Criteria Error KIS Slabe KIS Slabe
Daily Monthly Daily Monthly
R’ 0.76 0.92 0.71 0.92
RMSE 11.04 3.98 10.93 5.37
NASH 0.76 0.92 0.63 0.74
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Figure 3. Model Calibration of IHACRES.
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Figure 5. Observation and simulation of monthly discharge of periods (2011-2034).
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Table 5. Statistical criteria of daily maximum observation and simulation discharges.

P W sl oL 2011-2034 2046-2069
TR 1987-2010
Statistic parameter AlIB A2 B1 AlIB A2 B1
Lo 8l il
i 78.73 10.59 9.21 9.25 7.58 9.17 9.09
STDEV
<
o 124.63 55.57 57.58 56.35 39.25 48.56 49.51
Mean
5
Jo 15.1 33.63 37.87 35.02 23.81 30.05 29.79
Min
=S|
Ylng 338.18 82.84 73.17 75.45 55.78 66.36 65.14
Max
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Table 6. The standard deviation of observation and predict precipitation in different months.
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Base

(1987-2010) 23.58 2523 4153 3477 1771 427 4.2 3.49 4.34 26.1 59.86 3245

AlB

(2011-2034) 11.94 10.63 12.11 12.59 7.76 0.88 1.12 0.69 1.28 13.64 1274 12.63

A2

(2011-2034) 12.43 10.18  11.24 1257 7.49 0.87 1.03 0.57 1.15 11.54 1469 12.63

Bl

(2011-2034) 12.51 10.04  11.57 13.37 7.99 1.14 1.31 0.73 1.51 1344 1419 1298

AlB
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A2

(2046-2069) 11.98 8.97 11.71 12.07 6.35 0.9 1.34 0.72 1.71 1453 1345 12.74
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(2046-2069) 12.22 8.88 11.62 1243 6.14 0.94 1.58 0.71 1.51 1339 1332 12.85
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Table 7. Observations and simulation of annual runoff volume (MCM).

J 2011-2034 2046-2069
1987-2010

year AlB A2 Bl AlB A2 Bl
oSk

365.05 400.76 413.93 420.87 292.74 361.79 371.12
Mean
Jsla

86.26 312.85 302.58 312.17 215.85 270.33 272.07
Min
Sl

734.08 488.42 510.03 513.75 355.44 440.14 450.27

Max
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Abstract

Background and Objectives: The phenomenon of climate change and its impact on water resources
is of utmost importance that has been less investigated in our country.In this study, the
meteorological variables in terms of predicted climate change and were compared with the present
situation. The effect of this phenomenon on Dinavar Kermanshah discharge basin taking into
account the uncertainty was evaluated.

Materials and Methods: To this end, results of 6 model coupled atmosphere - ocean
general circulation of the atmosphere contains MPEHS, IPCM4, INCM3, HADCM3, GFCM21
and NCCCSM under scenarios of greenhouse gas emissions SRESS includes A1B, A2 and Bl
were Downscaling using the LARS-WG software. To determine the accuracy of the models and
scenarios, temperature and precipitation observational data were compared with temperature and
precipitation available data on Canada base models and scenarios and weighted method was used to
evaluate uncertainty models and scenarios. Then, base of scenario and models uncertainty, was
predicted variables in coming period (2011-2034) and (2046-2069) compared with the base period
(1987-2010). After the downscaling of climate variables, IHACRES rainfall-runoff models used to
simulate runoff in future periods.

Results: Based on the results, it's expected that temperature will be increased respectively 1.72, 1.55
and 1.39 °C in 2011-2034 and 3.27, 2.88 and 2.26 °C in 2046-2069, for A1B, A2 and B1 scenarios
compared to the baseline in Dinavar basin. As well as precipitation changes respectively has been
15.22, 17.94 and 23.27 mm for A1B, A2 and B1 scenarios in 2011-2034 and -35.4, 7.97 and 2.58
mm for AI1B, A2 and B1 scenarios in 2046-2069 compared to the baseline in this basin. The results
showed that the amount of average flow and runoff volume has been increased in future periods
except A1B scenario (2046-2069). But, flow regime of maximum daily discharges showed that it is
adjust in future period. Flow - Frequency curve analysis with different probability showed that it is
required to build large reservoirs to water supply in low flow seasons in future periods.

Conclusion: The results showed that the amount of average temperature and precipitation will be
increased in future periods. So that the increase of temperature in the second period is more than the
first period and increase of precipitation in the first period will be more than the second period. Also
the amount of discharges in future period will be increased so that the increase in the first period will
be more than the second period and the volume of runoff in the first period will be more than the
second period and in both periods were higher than the base period. But flow regime of maximum
daily discharges showed the decreasing in future period, So that the maximum discharge rate
decrease in the second period is more than the first period. Flow - Frequency curve analysis also
showed that in the absence of water storage, agriculture and industry and drinking in the area faced
with supply problems.

Keywords: Climate change, AOGCM models, Emission scenarios, LARS-WG, IHACRES
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