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Abstract

Background and Obijective: The importance of environment protection has caused different countries
benefit from renewable and clean sources to generate electricity. This has led to the development of
hydropower plants around the world. Also, there are different hydroelectric projects in Iran that the
Seimareh Dam & Hydropower Plant is amongst them. Since climate change can alter the hydrologic
conditions of different areas and the performance of hydraulic structures, this study aims to examine
the impacts of this phenomenon on the inflow to the Seimareh Dam.

Method: Climate conditions in the future period (2040 to 2069) are predicted for the study area using
HadCM3 model under A2 and B2 scenarios as well as CanESM2 model under RCP2.6, RCP4.5 and
RCP8.5 scenarios by the Statistical DownScaling Method (SDSM model). Also, this study uses HEC-
HMS hydrologic model to simulate river flow.

Findings: The results of the present study show that temperature of the area increases in the future
period to different scenarios, in such a way that the highest amount of increase for maximum and
minimum temperature in the future period has been predicted for RCP8.5 respectively about 1.2 and
1.3 Centigrade. It is predicted that the mean annual amount of rainfall will reduce as well. Also, the
assessment of simulated river flow shows that inflow to the Seimareh Dam will decrease about 5.2 to
13.4 percent in the future period.

Discussion and Conclusion: The results of the present study show the importance and necessity of
considering the climate change impacts in designing important hydraulic structures such as dams and
hydropower plants.

Key words: Climate change, Downscaling, Hydrological model, Seimareh Dam.
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Table 1. Information of precipitation and temperature stations
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Figure 1. Location of study area, Seimareh Dam, and stations
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Figure 2. Conceptual schematic of the SMA
algorithm (25)
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Table 2. The mean annual maximum temperature of stations in the base and future periods (°C)
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Table 3. The mean annual minimum temperature of stations in the base and future periods (°C)

Sl ser9 50590 )
HadCM3 CanESM?2 o ol
d‘..\.bLum
A2 B2 RCP26 | RCP45 | RCPS5
\ ++/9 ZIN ++/Y 21y ++/Y Y ++/4 YIY +1/) 1\ oL.';'.jLa)S
\/# +\/\ RN ++/A q/4 ++/f \o/8 +\/) \o/A +\/Y /0 °)‘°-.¢-“’_Qy¢-l-°

9 Cewlodsle ).u.!.t uju\.’ RCP26 )L...u.)‘ 6y)Lw S
I ol ole LialS o] sads lp OV sai
ol ST 60,98 0 Bk Cundy owyp s las
22,0 VO jlade & ()L 1alS lie (P 45 S0 o

ML"SA uL:.w;.iu olf...m.:l L .]09.:)4\

o0y (5L (55w 2 guad
oolazwl lJ asJllas Sy940 64.0.]4.41 60»\.01 u,u)l.i Ws o
9 ol K5 w0y Mdes ¢yl 68 ¢ pr oK) O 5l
Sl 6l 1y ol Slzee () Jpir otz S ol sl L
cdo boas o plas ST g Sloalie slee,ss 1o ol
$039% 50 AL Oliee 45 00,5 0 atuiie Jguo SleMbl )3
CanESM?2 Jae shila g Dlde oKis! (gl p Laad Ls';—l

(yrocheo) 5T 9 (lanlice (sbroy9 53 Lolius! a¥lu ()l (il —F Jgu

Table 4. The mean annual precipitation of stations in the observation and future periods (mm)
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Table 5. The results of calibration and validation of the HEC-HMS model for simulating the daily inflow to
Seimareh Dam
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Figure 3. The results of calibration of the HEC-HMS model for simulating the daily inflow to Seimareh Dam
(1987-1990)
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Figure 4. The results of validation of the HEC-HMS model for simulating the daily inflow to Seimareh Dam
(1993-1996)
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Table 6. The mean annual inflow to Seimareh Dam in the 50—year observation and future periods (m%/s)

@‘ 0)90 o)sb
HadCM3 CanESM2 .
& loalin
A2 B2 RCP2.6 RCP4.5 RCP8.5
QY A 0/7 =Y/ avio RARA ay/f S IAYA AQ -\Y/Y/ V-Y/A

L (pliey algl b 50l awlgh) 465 b palys slacle Jobo
U ol dawlgh 595 b 4y, slaole Jobo jo 5 (tl3él
Olme Oeizen 0l alys gyd, RalS b (el Lyl

Lolgl 5 bl ilsh) 516 e¥sm cloole Jsb 4o o,

S J.‘?u 5o |) 0 youmms 64.3[:’>o5) ol ul.s)a- o ) sz;
aS Dgd oo adrive SO pl jo cdo b s s LS 6 pen
80390 & T u’j’l G090 o aldog, b, goXl
axlge Slymss b Jlo slools 31 Sy y0 Al 00 Slaslis

S oyeem S & (63959 Ol Olie 4S5 sba b walsS



oo 9 (555995

A9 olo 315,15 AF o, loid cCormn § bnzn (55909555 3 pole VA

250

200 -

150

100

50

Jan Feb Mar Apr May

—a— QObserved

— e —HadCM3 A2
CanESM2 RCP2.6 — ¥ - CanESM2 RCP4.5

(oLc) QLA:)

..... 4 HadCM3 B2
CanESM2 RCP8.5

ST 652390 9 Al B (Flanline (50590 10 0y s 41 (69959 (S4illo b 2> (pailno —0 JSb
Figure 5. The mean monthly inflow to Seimareh Dam in the 50—year observation and future periods
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