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Figurel. The distribution maps of stations in the Tuyserkan basin
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Figure3. A) Comparing observed and simulated discharge data by calibrated part (daily hydrograph 88-87 and 87-86 years)

B) Comparing observed and simulated discharge data (monthly hydrograph 88-87 year).
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Tablel. Result of comperation test between observe and estimated discharge with HEC-HMS
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Figure4. Comparing observed and simulated HEC-HMS discharge data for daily(A) and monthly(B) interval
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Figure5. A) Comparing observed and simulated discharge data by validation part (daily hydrograph 88-89), B) Comparing

observed and simulated discharge data (monthly hydrograph 88-89 year).
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Table2. result of comperation test between observe and estimated discharge with HEC-HMS

olas glast aio;, Sl e, Uast sjluilial ady lae gl 4l L CIN Sl esb
BIOS NASH MAE RMSE regression Time Range
-0.32 0.64 0.42 0.29 0.88 <l
Daily
-0.31 0.71 0.42 0.20 0.94 wlals
Monthly
1.80
= 28 LM % 1.60
) T
] E > R*=0.785 5 _\, % 1.40
) B ® e L, & 120
1 & I E
F B8 - 1 & 100 4
1 O ' :
i E - - . : E 0.80
4 '5.-:- bt PR : w o 0.40 - B2 = (.898
4 0.5 = 3 020 2 = e
o m: " 0.00 o8
0.00 0.50 1.00 1.50
)] 1 2
Al genlns Zab Jlialos i
I e L L L LI & e oy
e et Observed O {m3/sec)
Chserved O (m3/sec)
®B (o (A (L)

() Gl 5 (N Gl3g, Sy sbesk sl HEC-HMS Jus b s o3 iwads 5 Slialie palis o amslie —# K2
Figure6. Comparing observed and simulated HEC-HMS discharge data for daily (A) and monthly (B) interval
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Table3. Area, precipitation and runoff volume of each of the sub-basins

falsm 5 Vass= s Yao 5 Vad = ) bl g s
sub basin4 sub basin3  sub basin2 sub basinl parametre
130.90 60.40 42.32 55.38 AREA(GJ,» J-«»}LS);,}LM
398 475 458 362 Perecipitation( zacks) 5L Ol5e
15 9.8 7.79 7.91 Runn off Volume (Case sz 0 suee) DUl o
LARS-WG Jus glas glao,lal pslie —F J g
Table4. statistical error values of LARS-WG model

CalSS L ot 5 llal 4l lae gl 4l ECIN el gl

Nash Sutklief MAE RMSE Corrolation Parameter

0.96 3.75 243 096 (precipitation)_ .

0.99 0.26 0.17 099 (T min)e.s sles

0.99 0.31 0.22 0.99
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Table5. Estimated runoff in each sub basin of Tuyserkan basin under A1B senario

Yw_y-ﬂjr:_o- \wfﬂ)‘v.?o- C_,E}JL;.::-\

Total runoff volume Volume of sub basin4 Volume of sub basin3 Volume of sub basin2 Volume of sub basinl Probability

<Ll Js Yad o 55 e Vel pj o>
40.1 14.77 9.71
37.2 13.56 9.06
35.8 12.96 8.72

7.69 7.89 20%
7.25 7.35 50%
7.02 7.13 80%
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Table6. Estimated runoff in each sub basin of Tuyserkan basin under B1 senario
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Total runoff ) . . . ..
| Volume of sub basin4  Volume of sub basin3  Volume of sub basin2 Volume of sub basinl Probability
volume
40.9 15.1 9.9 7.8 7.9 20%
355 12.8 8.63 7 7.06 50%
349 12.5 8.51 6.88 6.98 80%
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Table7. Estimated runoff in each sub basin of Tuyserkan basin under A1B and B1 senario

Sl e S Yol 25 e Vad s 215 o Vad = ) pon Vad s p5 o= b
Total runoff volume Volume of sub basin4  Volume of sub basin3  Volume of sub basin2 Volume of sub basinl Senario
38.1 13.9 9.2 7.3 7.5 AlB
36.9 13.4 8.9 7.2 7.3 Bl
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Abstract

Effects of Climate Change on River Runoff and Compatible Solutions
(CaseStudy: Tuyserkan Basin, Hamedan)

S. Poormohammadi', M.T.Dastorani?, A.R. Massah Bavani’, M.Gudarzi*, H. Jafari’ and M.H. Rahimian®
Received: 2015/02/21 Accepted: 2016/09/09

Climate change in addition to the direct impact on climate parameter indirectly will affect on the economy,
society, agriculture and so on and will cause consequences such as floods, drought, migration, and poverty.
Thus, it is necessary to determine the mechanism and proper planning to reduce the negative consequences
of climate change phenomenon. Because of the importance of the climate change phenomenon on water
resources in rivers, scrutiny of river behavior and especially river discharge in the future periods which is
affected by climate change is essential to water resource management and finding solutions for adaptation
and mitigation to climate change. Goal of this research is investigation of climate change impact on
watershed runoff of Tuyserkan River and appropriate solutions to reduce the impact of these changes. For
this purpose, hydrometric and meteorological data and soil characteristics and topography of the area were
collected. The soil moisture accounting algorithm was implemented to continuous rainfall-runoff model for
sub-basin of Tuyserkan plain. Then, by applying 15 general circulation models and LARS-WG model with
the beta distribution function were simulated rainfall under A1B and B1 scenarios. Rainfall-runoff model
was run using future rainfall and volume of runoff in each of sub-basin for the future period of 2011-2030.
Finally, with 10% increase in rainfall by cloud seeding technique river runoff was estimated. The results
showed that the decrease in rainfall due to climate change will reduce runoff volume of each sub-basin. As
of 40.5 million cubic meters in base period will be 34.9 and 35.8 million cubic meters under scenarios A1B
and B1. The results showed that the 10% increase in precipitation from clouds seeding, about 2 million
cubic meters of runoff volume declined due to climate change will be compensated.
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