Yot [ iy — ol a5 Wlho ]
S g of chlis glaingg 4 i

VYoo ‘lea,w‘ij.\b
YY_£y

http://jwsc.gau.ac.ir
DOI: 10.22069/jwsc.2021.18451.3402

20 (519l S dio i 1RIT 0399 T il i S 93 9 (S Hhwdansd

Y . AN Y \ .
Sy (e g S (Suge da (S0l po aaal pl (sl e fud
Ol sl 5 Ol ol (5 555LaS bl 05,8 Slsbinl” (Ol s 5 Oleres ol (3,5 5LES slail 65 8 (6 S5 (g gomtils|
\WAQNY/ 0 E t iy GJU FAMCL VAR ZAR SHGI PR GJU
0S8
LLS)'))L.'ZS Lg.JJ..iI LSL“U:“’” BE QT Card g QLS Lf;‘JPLf 9 u] CL.A U,LAS | ebjs J{J.J L;.NL,J\ 6LAUL.“>;
WJJL&MQJ?N) cé)jfpjw\.wl JJ‘&.}‘&L‘N‘ 4.:;'-[...4_5)4.5‘5) L;)J"Jg‘:“t"b d]a:w@.m.i)}w

238 el ol Co e s ¢Ué; sbul b as el ;.J lols 5 4 o we) 2

Lo ,n als g, OL o JLJJ{%SEL:}OW&AJJ dopn sl o3 3 Lol o i g,y 9 3 ge
GloplS atasiolr 515 JmS ke 4 ol 48 Sy \WVARITAY Gladle (b s aaasols e
L s S 13 s p 3u9e 0,03 0L 2 slajlssed (6,5 IS 0L 2 3 dles ulid 5 A 0303 an 5 (g 3Lds
et 5 O s S 5 ks (il s (535 dlapine Sl plUS,a i Vensim 1l 5 Sl (s, S

A mﬁ)\;u;jlﬂajy@mduoij;uL;A:»L;LAU;,)‘«J_JJA

53 s D85 b Gallae ke Sl 5 el a2ils Sillae Condls b ke &S e O S0y a0 g = tlaasly
ol LS)LMIAM.J 9 ol sdaline J.)JLiA O ‘Cl.éjf Q)M LSJLJ LSLAUJ'“)T d,Jo PLY 6‘4.!)§ “ .LI:L:L;A g:Mx_;\J
)Ldu 9 AL JJ‘JJ (RMSE) CJ[J:.:JA wi.:l.m )J> L;Ua;— /NS JJ‘JJ U"Z‘&? uj.p dos cb— J;b-b ):x.:,c 6‘;:
Gl Gl Lol sl el st glaasl pelal p 3L o IYAY Jle 3 oWl Sl - 5
SV Jle s Lol IS Ol b e bl sl ladle 5 sy lases 5 ol (g slaS Cilos
e (100 Ol s 2alS) OF iy 2alS 5 (g5,5lES i 5o Aoy Ve (bl olely gl o

A3 St Jue b g (onlgiig sla syl

ebmoradi3 1@gmail.com 4315 J gt ©

Yy



VY€eo (\)b)w c(VA).\beguiUbLﬁb duuﬂ”sr’ A gl

Ol Sl zals 5 g5slES Lisu o3 dos Ve bl Slekly glaclan &5 das e OLES = i S o

53 A p e Js 33 S s J?T&LAJLN): gTJﬁASJAlS@Lg ol cpl 51 S a8 55,8 e edaline

Az e Ol baasl IS I s ol sl Jol= ((55leS i 53 dopn Ve golol Oleil) sl (g5l

M\yuﬁ,;dﬁxfuo\ﬁug@)wt{giduj\ Coils o aslsl ;)Tcswggqu L,y aelsl s

VenSIm LUI CLJ g:,..:J.:Jud LLS)[MM 9 6)L~\JJ\A LMfA J.:DUT b)j} LV.:..M Lﬁ'il'»’«)'-’- ."_;J:J: dhaj’j

Sl 6f§{’“’“"aj Sla xie (galdas glhls oS Coua
gldte 28 e plil (258 4 gl L
Sladalbn 5 bz b sy Saa L laad
©oary b bdhe i ol Aabe gl e
GOS8 S Glaall s b
ladde Lol Ll wteew LB, Sty
J e Lol LUl 5 ol s (gileans
S b of e Slapiaw L sladute
S Sose )5 daea ot 2543 5 Ly, gl
by 5 o8 (,S S Solede slade
S OF Q@) s 1, Pl o 4 Sa,
ol lls ol sl Sunde we) L3 bapten
Soare s oY Ul G leand 5 Sl g
(A 3L o D5be S e ol B3 (6 S enensd
Blse Sl bl 4 Of sl Glaprnn
b Lty 55 Caalsd e 5 sl e S 0SS
SR e LRSS LU NP
Fedomy 5 Fls [ ol e b Bl s Bl
b by b Sday ¢ ey L) Ll
» bt ple 5 O sl et bl
sl S S e s Ol 4 ey 5 el
il aan &S GG S 4 oyl Jim.,\.‘._:j s b

e aly Sdea ol glas, 3l 5 IS 3G

ye

EVRT
S dag y i Gble s o gladas s
5 Gl el mle e S O
odd alil Ol o Ll 4wy Gl (s e
Jlo s s Gl LAE e (7))
b ;_jg\fu. Sy ol anw g (gl Cyd sdoe
anslr (oolall ann g 5 Comex LS, 058
Gl el 5l gend (M) 5 ) WL
S TN R PO T S [ T g
Codgdome 3y 338 e plal Ol alwsu
3L dalolis a5 5 S cou T mbe
Sl 5 Copde S cle (S0l «
T @L:.a 3 aS Gl S w syl uT CL.AJ.:.G.)
s Sl ) o 03,5 gl Sl e
Jel>s s 0SS0 clacsia ._s_sjf&a ol sed
S cilse gladie sl o ge O3be lagianw
e o L;Lp»\ Cda 0 Lav:‘....ﬁ.d o
© OSUS Glag b ol 5 eon s Gl 5B
Col T Glsls 5 Pl 4 o Sral Cer
$lp « LAM e @\) sladi .(V0)
oslazul

LLSJLM:A.M.J LSLAJ"\" (Ll

LAQ}SU:
Sl a5 Gl oS S5 s Goleang:

@U 03,5 Sl o Bl 5 giluage gladde s



O Ko g el de 1

Soso, ok 5 OBL wdal #5 (5l Sl
Gl bl oy ol 2 edle s Ol Sl suoe
Spg ol sl glols 5 as e o LU sl
36 08 el Lol J 25 sl 4 T a5
Sh ol e g 3 e oLl 4 (YY) O
x5S b oeasl el e sl
LsLACJJo aS sl plEs C,L:., e s T
$3905 Ol 3l doys Y i mhaw s (Glejla
Syd Ol ool 3l S Wlesls fals 1y asls o
5 Sl ol a3l (gl g 4 by e YT
OBl s isliS aeny Lo LS s T
) ol o3y o3 3 ol S5 el e
b gl s (YY) oL s 3 g
Siostis o abe Glapinew eSS sslede
5,555, b oo S e slel —(ooladl
reioms bl Ll bt Seelys
L e Ol 5L amar sl iz 6l Jos
oskea Jde sl QLIS esgsl ol 5 s
4 e 03 e gl L, (5lasl
0> Jde Ul saasOlis 5 odd ey o5
Co >J.<;:.A Sl \.j Gt.p Lgbaw Solwans
ol el ST laeyss s il ol
il 53 el OLnly Sl Ol e 1 Je
Sty ik el 5 e S
345 g0 g_.JTO\fLE S ke 3 ;ﬁm Sy ks
(YA Oes 5 glo (V1) 5 ,5e ailae s
Ao ol S Larls bl s sleans a
by Jebs s Sleslinad b o pan A G55
r i b letls VTVA S8Y sladle s s
3 S slaiass o Gleand Sl Jol ml o
bl a wdke gle e Lo sle
S (W.D.P) uI 6}1&7 oetle s d _sj.i.lw

Yo

sl o ks wollel s Ll s oleans
SIS ey sbaay S 5 (g5l C‘JM‘ 33
R
2ol B 5 A glaslnl
S el B bt s oleand
05 e b Ll S el L Sl
Do el sladie Se s lea.a Troans
Glatasn o3 @S e kB Ly sl
Obe LISl 5 5l ) Sdeslys 5 Ly oK Sbe
(e 3 ol sl olarl —alasl Ll
Gl b Solp lacen] a6 5 few J2S
Aok (8)

T T e 1) B GV T

I

b Sl Sl ol sl Oy Sl
L oo by Sl
Slaan) 5 Seelils qrw 5,50 55 slao 8
sdle Jsb s aile 528 4, 0SLS
Lol 53 0808 laaas 3 G Kiass
O 5 adel iles 58w 15 sy ol T L
Sl 5 o i by G3ledde 4 (Y1)0)
SIS e sl O e Sy e sy a3
Ao Sl b cndl Sl il el
o Sl doysde el b5 SIS Gl dis
(eins Sl mbe Gk 3l GasliS 5 cws
OV a |y il ey ol e O Ol5
Osdoo ¥ VL 555 4 53 cpl & Wl
5O (1) b o i b Sl S
S ls e e & lasdlas s (YY) Ol
e il Jba Sl eslial b o qcmj\
ar g ol SO S das e OLES Laanil ilaxsls
3 oML ol L o Ll & Llg e L

E S VIPLU U W oo s du 3 coles



VY€eo (\)b)w c(VA).\beguiUbLﬁb duuﬂ”sr’ A gl

dilie O mbie o s axdls o3V ailaie Ol oy
—alal (55,lS (Lamer o elad s
2S5 U3 o s e 5 el
Lo tass g 0550 Sepl @ s Lol
GBS b bt ol B Sl eslizad
S5,8 53 5 (IS e 3050 aedelr O)lke
el 0SS Bilas o las, b 5 Ly,
Loyt 0 g andllas Coonl b 5 L5 ol a
Sromalp 5 Sy pde 55 age Jalge 51 (S Olgm
S S b oaddlas cpl s ik > Ol mbe
sk gl sl S s by 3,555
3y50 ke Gla i 3 35S 5 Ol Ol

RGPt S W

W ydg, g 3190
Osela Jad dltsgy 5 axl s aadlas ) 90 adhaie

Slosrs Canl 1Ol Sl )3 dedelr pb3
Corw s I3 oo ,a Osels 050 (ol Hla, 550 5
Aoy VIO &S el GJ.AJ:AJ_L:S YWY 5 Lla Y8
Blagy ool Okl gl sl o s
Sis ol b ol e el 5t
e gl 5 ol Soals Sl 55 5 Ol
o t3 Hskie 4 aagels b O3l .l Ol
ol Sl eslizal 5 e s Wl sl O 5l i
O3 sl J‘)jﬂ&j}j&ivsd‘}aﬂ_; 03 03
Cabb 5 e £AY axlys Sl Sl oS
Al Sk T 0 ) S
Solopere M 5 a3 Sl e
spb b OF Sl ol B b 4 oS Sope
I 55 O3l ol il e e a0 koo YE
L oldals ped 5 Ot adlaie S 3 Ol 50>

™

9 d.:Ua.L.« () s als Lk e tAYA Jales
53 Gouses ol el o e 4 (YA eslple
wbe 3,55, L AWMsIm) 50l o)l
Jde a5 sls Ol b)) c,LJ Alasls (e
OV gams i 5 Shas GAIS Gl e Col a8
b i < Sosd s swind =l LT sl
s S D) a8 leand b s L
Slr by oledte 5,8 @ (YIA) oLKes
Sl bl 555 55 gy sl $3laand
Alasls o 548 5> Zhangjiakou Les s
G YWY Jle 5l as das e 0l (gsleas @L:j
5ol b des 1ol 5l cbli> Glaal (XYeYo
S8 Laml VL 1alS &5 b ool Laoms S
Vo #5005 YA U 4 0S| glillS
Sh e Gime 3 MY VL ol el
wld bl OF el Jilssl s e slacal
Sl 5 s ST 5l (13 e e S8
V) syl g oof slels T
el LY ) oK 5 K
sl Glr by Goleand 4 Ly Glagtes
PESSISE Jﬂcw’_@b‘ —obatl Jole o 4 LS
Jle ol (Salon sl ol Llatls o
Sl Kol & das e Ol CCDM'
23 Ceihos ol 5 DI 0 S (goladl
(YE) syl 1y s S o e Sodaol
oo sul oi g 53 el il Slallls b
LS asl olpl Corex ol gbadle b
2 oodle ol os g {:T}S 3l el O s
S350 Qs ailain £330 51 (S5l a5 (0
3L Sl Caw a5 ol oS (ol e g Lg))];.a\:)

Condy 4 4y b8 o (g5,lis i o

1- Coupling Coordination Degree Model



ol)Sed g goal de 103

o

(1)t pa el o5 g 53 Watagols (8,515 and o - S

Figure 1. Location of wells in the Helmand catchment.

oMbl gl 5 Solte bl ) ) glabols
5 okl sals 5 addlles 3550 aikis o by
CS Okl Gl 5 Of el sl (S
Sols Dbk s Ol ladkie O
Wll 3,5LS bl Olsle 5 5,slis sl
Oliar sb 5 Ot Ol (3,528 (slaasls ,Lal
WS (Ol sl gbes s mlr Sllas
03 Sl Cull 5o, la e olde sl 0l
ol o35V Jade 3 cdde 3 odd aB S L

Sl

Yy

(o G 53 Db ailane T Gyl

ol e O s Sl sl 5 (5555l
Sty 5l ks il sl O 335
5 Camer Gl b ladle s ol e
5 oos i 3 Olas olSseis il
(Ogols VB) lamas s cizmen 5 ooslES
el o sl e a5l ol sl i3l
Sl e RS o e L s
slagin o Wl e
05 eslatul syse glaesls Lol el Jamecon

Sllas 51 ATVASIYAY gl b asdlas ol

ERERT ST NAY



VY€eo (\)b)w c(VA).\beguiUbu} Ls‘&:vmhg).’ A gl

HRW —MSM 5 oslizul 5,40 5 ,b Gb)hpl)gwﬁa‘.&cjl RIS R PRES

Table 1. Details of some important values of parameters and historical sources used in HRW — MSM.
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Table 2. Statistical parameters model tests.
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Table 3. Simulation values of key variables in the BAU scenario.
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Figure 7. Variable behavior of water needs under BAU scenario.
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Graph for Production per unit area
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Graph for Tillage Pattern Recorded
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Graph for Agricultural Shortage
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Figure 8. Behavior of variables of water requirement, agricultural requirement, semi-well reserves, water
scarcity, agricultural scarcity and environment in scenario 2.
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Graph for Reservoirs 1,2,3 and 4
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Figure 9. Behavior of water supply variables, semi-well reserves, water scarcity and agricultural scarcity in

Scenario 4.
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Abstract

Background and Objectives: One of the most important issues for mankind in the present century
is access to water resources. Increasing population growth and expanding industry have made
agricultural development in arid and semi-arid regions a major challenge. The depletion of water
resources and the critical situation in the drinking, agricultural, industrial and environmental sectors
are a major problem. An essential principle is the relative balance of water supply and demand that
emerges with the creation of a comprehensive water management system.

Materials and Methods: The present study was carried out in Hirmand catchment in Sistan area,
focusing on the issue of Hirmand river flow and the volume of Chah Nimeh. In order to control the
alignment of Chah Nimeh, modeling steps were developed and the basis of the problem was
investigated in the process of forming flow-storage diagrams. Using Vensim software, the effect of
each variable was simulated on the problem and the calibration and model validation were fitted to
different methods such as statistical tests.

Results: The results of the tests show that the model corresponds to reality and the model behavior
is consistent with the behavior of the system in reality. According to the statistical tests performed,
between the observed and simulated values for the well reserves variable, the coefficient of
determination is equal to 0.84, the root mean square error (RSME) is equal to 0.25 and the
Nash-Sutcliffe criterion is equal to It is 0.77 in 2019. According to the findings, the demand for
various agricultural, drinking and environmental needs will increase in the coming years. The total
demand in 1410 will increase from 1350.01 to 1515.93 million cubic meters, which will be
impossible to meet the needs despite the reduction of system resources. The largest increase in
demand will be in the agricultural and drinking sectors.

Conclusion: The results show that the irrigation efficiency policies of 70% in the agricultural sector
and the reduction of water losses (reduction of evaporation by 50%) based on the proposed scenarios
were implemented by the model. Examining the results of these scenarios, it is seen that each of
these solutions will reduce water shortage in the coming years, but the best result has been achieved
in the first scenario (70% irrigation efficiency in the agricultural sector). In general, the findings
show that the continuation of the current consumption trend and, consequently, the continued
withdrawal of water resources with the same trend, will have irreparable effects. In this situation,
modeling optimal consumption in different sectors, observing limit conditions and creating a culture
based on non-extravagance is one of the key issues in crisis management and is one of the most basic
foundations of consumption management.

Keywords: Modeling and Simulation, System Dynamics, Vensim, Water Resources Management,
Watershed
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