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2. WEAP (Water Evaluation and Planning system)
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. General circulation model
. The Nash—Sutcliffe efficiency (NSE)
. Index of Agreement
. Root-Mean-Square Error (RMSE)
. Relative Bias

03N DN bW



y4 OS2 5 Jloj (s

O (Daadyg) el Jaws g Slaslis slaosls il oains lid G a5 Suo5p polae 5 ol
it Ll (aalBl St ot 3 52 (a5 (slo oo i 35 i)
warls ahaly o (V) adolas jo wadSSlw - 35 oo alayl ) (VoY ), 5 Jlej) ol oolaiul

RO PRV NG 5 PR POR s bl g (7) aoles (o las Sl e 5 Slkes (V) dolas [0 (3ollas

s (25 - z5)°

NSE=1 — m o)
ST (25-7,)°
d — 1 _ 2’11;:1(25 - ZTtn)z (Y)
_ —\2
S (125 - Zo| + |28 - Z,))

RMSE= M )
T
t

Relative Bias=§—’t" +100 — 100 ()
(o]

2 ilwdae o9 e Zh wenl t loj 090 0 Slasliv oo jlade Z5 «(Y) 5 (V) Ly, o

50 il oo bools S oo T goy90 IS 6l Sloslice oo lawgio )L\.BAZ_O el t gloj 0,90
)b._:L: Co pd “}9_..:‘54: oolazul 6)Lu—| 6‘;) UT A_)T CJL.A odos d).an as Q.MM..\.: ssle ‘S:Lﬁduaj}
Sl aS wyls plae cosal Gl «53T S99 o jlaimae 5l cbla> o g0 Ol &b
S sz aile (il glagy i sl ool s Jlo 50 wBam 90 ol (e ()5 5le 4 (old
g Sogeds 5l oolatwl YU o 5L b ¥ guame S (6931 s (W] Gl a0 T I
aog> 50 ol @lie Cupae (Yoo (o )lSan 5 6l5) 09 48,5 )15 @ glaslsdS oS 4 )Ll
(pgo wa] o o pime glacwlon ;oS ad 9 39250 Cordg dwlol (ol epladl an b iy
&S o] 5l ool g OF Jml Glals g 5lxe pué (5,9LiS Bi> (pgu 9 s kol Hlonsly (iul38l
5 Ol 0Ll o (oS 15 (1l sl e lazsb D ey S e el
5 05 et 2l SlmelSins alag 4 M 5 phaals 5 jlelz loped ©rd Ol el izl
b5 8 Jle 5 iz 050 (Sl oo iy (20l8 (sl Gl 5ol 4 O JUl (o
3y ddlaie ol aid 8 L5 50 (ks S 5 (65505 5 65l Sl Loty jlelx b T LS
Slasy (o8l ioss g0y ddlaie (a8 Wiy, a8l Gl A e Ol oy 0l 48,5 i gs
o as ‘_,_‘_ALDLA 6Lb9.!)l.u.u (\) Jgu: o US; )‘).9 R ¥ (Y‘XY‘XY=\/\) @iz > YA B

3o Gl 1 W8T 13 ) 0 )90 (B )



VEe e 1) oylons (1) sl oyl l iy (W ibg 3y oo Yo

Shal380 b ol
olewily

b pul81 pss
FI10 59 ,Uuw

&la Co i
Bds b Ll
£ 5)y3las
ol Ol 5 jlxd
oS ol

U pal8l ss
AD 3,0

E959 (59 )Lew 005355 (1) gno digd (ylgisdy) Gudlnd (| )0 (w0 O yg0 ilitio GLogs Hluw —) S
adlio Of @le o pae p lonily Giali3l y3l )y g dlllaio CuleS (G951 9 F/O (G920 b oSl i
(wLb.o -3)9.0

axjllas 040 adlaio
Do 53 (2Ol sl Gladilssg; Bl ads> 350 A 59 iy Sllllas sdgume
Fas LS WVIY sga > o ol ol g o)l 1,8 165 MIS ol onguzme Jlods g yLidl ] 00gaxe
5 B, £1° 00" L #1° YO oLl slaJob o Slalllas 03gome oyl il o aupo
5 s o] s 8l s &y .ol gdly Jlad YFO YO B Y50 o/ LLdlie o oye
135 el (rizred el e o Ll ol 5l osliiad calata () )3 jlome é (slaoly s>
el 5155 et ) el dilate nl 53 Ol oatiS e 5 (3 555 oS DS gl 555l
ailae lad cot5) OIS sal (55,5le8 (2T L s 8,8 s eein o Cnlpbe g
95k ombs g o)l (K8 4z 55 o)l 5 0iml (Fre i OLS po gy (IS Jold IS galy
S o S e VEAVVYA A S ol sl (B  caSe e VYY) /Y (SOl
2§t g LiSa £ee e IS sal (65,5LaS iS5 hans (Ve e A ol e 5 ,Lad]) o
gy D5l59) Sl do )3 YO cdsllas 050 adhaie jo  Jad (g Lal leadl, il LS VY- ¢ 5lxs
3L 0,50 slaools .l ouids solo ylis axdllas 5 )50 ddlaie (V) JSKo 0 (Yo VY (s f o)
2 EgiS g e Sy (il 5L o yd Ol ailale Lol Lol g Jow T2l sl
Gl sla )l @b sl solel plealy 5 (ulidlgn ST ring (6509 0 olim] (Slaaliv



N OS2 5 Jloj (s

AERR ‘)9_§J —uy.fj_bl_: ui u)L\_J 9)_~) s_))bg) J.Jb; 6)5164).? u‘d.fb‘) 6‘:\.&.‘4“ u] uLc)Lw 03

Y \Y “;\’-‘Q»J u_j 9y u)‘)j AERR ¢y u_j uy..u 9y u)‘)g‘v‘\\” “SwLwJ‘yb 9y u)‘)9

01530 60 90 120 '
l:l:—:-Kilor_{eters ¢
~

o

axdllao 5 590 diibann —Y S
09 slal ailale laugio dnlio | g Joo (miwiono gl iy g quy Joe (Hiwis
oo oolaiwl Jae sud (g3lwands laosls b piics CandVl (5 yieg 00 oK) Y- 14-Y -1 F
a5 jeblen aiload ools lid oud (gilwad polie 30 g Slaslice yolde (V) S jo ool
— O o e oS ek g el o9 s LI I L (S S e a4 s ali>dle
i e loie Ly grdaie a5 el oy /8 L ilyy ey (6 yiog et olSiyl (sl GalSSL
Sl bilsl 305 50 Ly 5l ddg> 50 g Joe (Silo i (231 50 ool AL
Gldal samo ) Lis 45 ael Cawanrs /AY Ll sl el jlaie (Vo0 Q ) ) Kap g LlasgSs)



VEe e 1) oylons (1) sl oyl l iy (W ibg 3y oo Al

(V) (5 S 5 50 - Je Sl mbis L g cwlond (giludansd 9 Slaalin polie oo
al3og, asg> ol Ble Copde Gl (Voo V) S Sa g Jiwd a5 adod el o)l cilhae
A S (§)lwdd polie Gl ool aS aisloylid gl 5 wisls plesil cug Jow b ggly /il Sy
ool lade ol aulxe YA Uz Sla o (0Kl e .cewl o ,0 YO iSTas o) polie

aS col Slaalin glaosls 4y cons oS (giluacs samolis as caol VY aie bl o
ooy a¥lo (1Kl s a5 (V219) o)L ¢ (gnodlim) asllas 4 cod Jlags )
39 Oz el 063 Jod LB CBs s, S aile VIO ) sloasliv g (o 5luan
9 1jode aw 90 40 Ol 0,33 po> gl Jow sl a0 (YA o)) Ken g goes] aslllas
aS aooloylis g w6 Saculoe YN 5 VYIVA ol i pay |, Slaslic slaosls 4 cond (504,0

Dyl GBSy assm 0 Lolss 5 as,e gilu e ;o pwlio CEs Jus

pup——

jan feb mar apr may jun jul aug sep oct nov dec
ole

ot (§ 509 3 olius| oo 53 (19 (g5 lwaanlt 9 (Flodliao yolio - STl

Gl soools g (Yo Vo= VAAY) wly 0590 Slanlive loosls yo,¥ oo iwcors ¢l p

(NJgoez ;0 MD 5 FI0 (5ol 50 50 ' oS 5 oo 90 5 GCM Jae 0 (sl las ol yo (Kl
4 Cand 00 (55l slaosls gLl &9 w3 oo i obyl sleasli el oald sols yLis
Joe yguml pdlS Al o 50 o] s 4 slo oyl 5l g5 co azeis 58 g sl olazel LB Slaslie

1. Ensemble Model
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Abstract

Background and objectives: Agriculture is the largest water consuming sector
and water management for agriculture is complex. Balancing water resources and
demands in arid and semi-arid regions will be a major challenge in the coming
decades. As the 21st century faces a global challenge called climate change, it is
becoming increasingly difficult to manage water resources and demands. One of
the impacts of climate change is the lack of available water in different parts of the
world, which is causing the most damage to the agricultural sector and threatening
food security. One of the ways to achieve stable performance of agricultural
products as a result of climate change is to increase water productivity. This will
reduce farmers' dependence on erratic rainfall due to climate change. Pishin basin
in the southeast of southern Balochestan basin (Sistan and Baluchestan province)
belongs to arid and semi-arid regions. Therefore, it is not an exception. In the past,
cotton was grown in this geographical area. But due to non-compliance of climatic
conditions and land use studies, it was removed from the cropping pattern of the
study area. But whispers are heard again that this crop should be grown in the area.
Due to high water stress in the region, it is necessary to establish scientifically that
cotton cultivation leads to increased water stress in the region. Therefore, the main
objective of this study is to assess the impact of cotton cultivation on the supply
and demand of water resources in the context of climate change.

*Corresponding author; m.hamidian355p@gmail.com
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Materials and Methods: In this study, the impact of climate change on
meteorological parameters was investigated using general circulation models under
two scenarios (RCP 4.5 and RCP 8.5) in the Pishin basin of Sistan and Baluchestan
province, and the simulation of water resources and demand in the study area was
evaluated using a water resources planning and management model. Ensemble
model was used to reduce the uncertainty of general circulation models.

Results: The results of the prediction of meteorological parameters showed that the
rainfall in the 8.5 and 4.5 scenarios was predicted to be 7.6 and 12.6% higher than
the observation, respectively, and the temperature was almost constant. To address
water scarcity in demand areas, management strategies were presented such as
increasing irrigation efficiency, eliminating unauthorized farming, reducing water
losses, and using water desalination. The results also showed that the average
unmet demand of the agricultural sector with current cultivation and cotton
cultivation is 83% and 85% respectively. The results of the scenarios showed that
the lowest unmet need are in scenario 8.5 with climate change and current
cultivation amounting to 39.44 MCM and that the basic conditions and cotton
cultivation have the highest unmet need amounting to 65.9 MCM. Also in scenario
3, the results showed that the unmet need of cotton cultivation in the baseline
climate and climate change with scenario 4.5 and scenario 8.5 was 25.08, 13.2 and
15.53 MCM respectively. Thus, cotton cultivation increases water stress.
Conclusion: The southeastern region of Iran has a hot and dry climate. This study
helps the decision makers in the study region to manage water resources better.
Policy makers and planners in the region need to act in such a way that they can
increase the resilience of local residents and farmers. Based on the results of this
study, the use of desalination for drinking water and loss reduction, and unlicensed
agriculture had a greater impact on water resources than the scenario of increasing
current cropping efficiency. Therefore, the cultivation of this crop is not justified at
all in this geographical basin and it is suggested that other crops be explored to
solve the economic problem in the study area. Comparing cotton cultivation with
the present cultivation under similar climatic conditions, it is found that the unmet
demand for cotton has increased as compared to the present cultivation. Therefore,
cotton cultivation causes increasing scarcity of water resources in the region.
Finally, the results of this study will help decision makers in the study area to better
manage water resources.
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