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Abstract

Recent droughts together with the unsustainable and
uncontrolled development, especially the sharp drop in
aquifers have led to significant reductions in dams' inflow
and accordingly many dams in Iran cannot perform as planned
at the time of their studies. Karkheh Dam is amongst crucial
dams facing severe hydro stress. Karkheh catchment is one of
the most important watersheds in Iran in which there are'many
dams under construction or under study. Thus, accurate
planning given the withdrawals in recent years and the
drawdowns in groundwater levels is vital which is considered
in this study.

To determine the features of water resources development in
Karkheh basin, the basin was simulated in. MODSIM under
various scenarios and the results were analyzed. Where the
natural runoff was given as model input, the water demands
were supplied in high levels.except for.a limited number of
dams. However with the actual runoff as model input, none of
the dams were able'to meet their demands. In this case, the
agricultural demands were reduced by removing second
rotations of crops in all' dams. This has led to a relative increase
in the supply of agricultural need.
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Fig. 1- Location of hydrometric stations, rain
gauges, and dams in Karkheh Watershed
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Fig. 3- Values of u and u' of Mann-Kendall Test in
Jelogir Station

5ok ol ;3 JINS— (0 (yg0jl U" U y2lie Y JSUi

S5 4y a5 b sl 0390 WYY JLo ) (a3 s o] plgie )
F95 Bl ol )3 ()l 4 e Slilg)y Gloj (gm0 (S g, ¥
aS g ysbbas wdgr glite Sl aladi | axy g B Wgy ! Lol fanl
Sx 5 $dgme Sllyy Sloj (s gy ol 5SS F USG5 b ilae

sl g3 ol 5

Shalie Qblgy Sy gy 31 B9y sl Sloj ojb Bis L
5 smac 48 Je jl ealatwl b oojl ol (AYYY-ITRL sla Jls)
polie 4 a2l b odd)S oy (Solaen (05035 —K b,
WJhe 93 5oy dolel claodly Cllas Slayye pSSlie ddiny yielyb
Relaen (0035 K bg) 4t a8 Jho 550
ujLo)' S ‘wa_ccki..wJ..\.o @9);; s S O;”Id..g Mua.?w
Bl sl 4 gl Glas Bis b a8 cul aub LUl

23,5 o P 8 S5 by il s bl Lo

35

------- St.rainfall St.runoff
————— Linear (St.rainfall) Linear (St.runoff)
25
15
&=
2
S
T 05
g
5 05
4
-1.5 vy .
oy yrainfall = -0.0034x +4.5901 v
yrunoff = -0.0112x + 15.26
-2.5
1330 1340 1350 1360 1370 1380 1390
time (year )

Fig. 2- Diagram of Stamdardized Rainfall-Runoff at
Jelogir Station
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Table 1- Defined scenarios to evaluate the supplying demand in Karkheh watershed
55yl ade g )3 Bilas g Ble Condg (w2 i 0 iy a3 glbgy Lo =) Joi

Approach Description Scenario

current situation Scenario 1

nflow into ;Ir-\zerw’f(ie;ztr\?cﬁrpsriosaﬁlg:tural Runoff Scenario 1 + Dams under construction Scenario 2

Scenario 2 + Dams under Study Scenario 3

The second approach: Reform scenario 1 Scenario 4

Inflow into the Reservoirs is Natural Runoff by Scenario 4 + Dams under construction Scenario 5

Eliminating the Average Water Consumption Scenario 5 + Dams under Study Scenario 6

Reform scenario 4 Scenario 7

The third approach: Scenario 7 + Dams under construction Scenario 8

Inflow into the Reservoirs is Natural Runoff by Scenario 8 + Dams under Study Scenario 9

Eliminating the Maximum Water Consumption Scenario 6 + Remove summer planting Scenario 10

Scenario 9 + Remove summer planting Scenario 11

Table 2- Volumetric reliability in various scenarios (%)
Ao gy )lw 53 o 6y lgebl o3 T Joaa
Scenario

Dam 1 4 7 2 5 8 3 6 9 10 11
Kalan Malayer 57 35 17 35 21 35 1 34 16 52 25
Shian 97 79 34 62 35 13 80 49 17 51 18
Ziba Mohammad 14 10 4 14 31 12 14 10 4 16 7
Karkhe 100 100 69 100 99 53 100 99 51 99 53
Garin - - - 1 1 0 1 1 0 3 1
Gheshlagh Olia - - - 38 28 10 99 70 32 83 39
Tange Mashoure - - - 0 0 0 0 0 2 0 0
Jamishan - - - 28 25 10 40 33 15 51 31
Eyvashan - - - 2 1 1 2 1 1 3 6
Seymare - - - 47 10 4 43 25 10 37 17
Garrous - - - - - - 100 80 36 84 39
Chenare - - - - - - 35 21 7 36 13
Kormajan - - - - - - 11 8 4 27 12
NoorAbad - - - - - - 99 63 26 72 30
Kooran Boozan - - - - - - 100 81 38 83 38
Sazbon Makhzani - - - - - - 77 46 23 51 25
Jazman - - - - - - 79 50 23 53 25
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1- MODSIM
2- MIS: Maximum Intensity of Storm
3- ASP: Amount of Surplus Precipitation
4- DSP: Duration of Surplus Precipitation
5- RMSE: Root Mean Square Error
&lp-0

Li Z, LiuW Z, Zhang X C, Zheng FL (2009) Impacts of
land use change and climate variability on hydrology
in an agricultural catchment on the Loess Plateau of
China. Journal of Hydrology, 377:35-42

Mehdi Nasab M, Negaresh H, Tavousi T (2015)
Modeling of rainfall-runoff Kashkan River
Catchment based on statistical models. Journal of
Geography Environmental Planning, 26(2):67-84

Tavakol H, Zahraie B (2010) Separating the effects of
human activities on the various components of the
hydrologic cycle. The 1% Iranian National
Conference on Applied Research Water
Resources, 11-13 May, Kermanshah, dran

Li W, Poupart P, Beek P V (2011) Exploiting structure
in weighted model counting ~approaches to
probabilistic inference. Journal of  Artificial
Intelligence Research, 40:729-765

FanY, Chen Y, Li W, Wang H, Li X (2011) Impact of
temperature and precipitation on runoff in the Tarim
River during the past 50 years. Journal of Arid Land,
3(3):220-230

Zhang L, Podlasly C, Feger K H, Wang Y, Schwarzel K
(2015) Different land management measures and
climate change impacts on the runoff-a simple
empirical method derived in a Mesoscale Catchment
on the Loess Plateau. Journal of Arid Environments,
120:42-50

in

0adld (3 cpl B ekl cunts @S 4wy b
@ olisl g S e ) (55)sliS s (oo s pliebl
W oel a8 bt cpl (ol ply iy Sl 0o )3 0 1 yeS
5 Sl car (B ang g dg dnly 355yl s (g)5lis
M gloes (55,5l 5L opizman 2)5 3529 o5l 1 (613 0
il @il anass anl 4 deg b 4 )S g ey ol
olos 5383 (6 pS el S Sl p3Y (g S g alS
» dibie drwg bylyd g cloinl (oobaiBl Plue plas (6,500

Al B b S el

Sgen ¥
Lo 40 (63959 oabl Hlol Mol (sl by 48l ua b pols dllie
slaedls il s Jlusis i ghe (5 (el .l oas )
4 639y (2l Rl 4y 88 5l e s ) Sl
L1yt s il (5p5ktS slajls el 5 0nd 45,8 s
ol Sloj sy jlaslial gy cpl sl 03,5 gy, (IS
Coz B & (639)9 5 S pteg et ol Jore )3 (Shaalie
Gl iy o 5 & oo 0aisl 3 Ol glie i (53240l
Ll bl ) a2 95 b Canl o b 41 (63959 (2l Sloj (5w
scaby Jlg 28 Jl3 @S5k g el 5)50 s

D)8 blod 4l 50 cunsl

4>)§)J)J1 4..o9> C.]aw)b d)Lm3é:LA m9 ‘%)t.w AR u.lo
s et sl eolawl b (giluJae ool 5l Jols gl g (o)
gy gl s 38 il g 455 ol plle Copde (b5))
poas ) ppl ddgs maw 0 (Ses GBI ga> Yl o
bylys yo uﬂ plo bld @ dses  auds ij sy uiS o
aop pod ly aul bulyd )3 45,000 Wil e 355 Jloy
plosl Sla gy liS dloy o] 3 48 3,5 o )5 Ikl buly 5

by Kl 1y (g ST salatul cubld S48 ol

u.’)f L;Lm.\w Ly RV S g ul‘““’ o> d);muh..o.b‘ u">l‘“" C’L"’
.J.S)Lﬁ cJ.:.J 2 l) d)b).go)ga 9 Sl > piY dhaa\:g,)‘f OLI}%] 9

VFAS yliams; oF 8 Lo o juw Sl ¢yl !l OF qilio coliding
Volume 13, No. 4, Winter 2018 (IR-WRR)

WY


www.SID.ir

