i 3bluo o Ldlyis Ol
WWAB 3ol comiy 9 im0y lod (i 0590
WAB/ VY ol ol WAPNYNF iallio il 4o
FA-PY oo
Wi 19 955993 b daog yf 33 9T 405> Slaw 31 (5,10 20 580 & Shos U )

ol oBails - wlinlgmgol Ltils ¢* o3 38 pmld
Ol oBails = ol as cwaige ouSiisls HLoliwl waudds |HLe

Ol ol&zils - bl lgmgsl (65585 (samiils ( omwlas 03510

RV

Sl Do GRSl (28,5 a0 50 5 s o 4z )LSs wadge s o Ol @lis gl Sy e 4o

qartd 2 opdle o8 ool (5,55 cnl bl (e Sl S s (plisy G el (500 O] Rl
e 3,50 m w0l 5 1y Joko drsgi p0 15 Il el ey ool T qlis (godizma (sloppes
O3 o el 438 el areglazly ;o T 5l Cdlaig; 5 aST L g deg)l azlpo il adg> o ol
Joe yolilacnds D9 (gw)p adg> 50 lojlu slag b 53U cow azb e O 5l k8, b ok B ol
olie 3,505 Sz oo (o s dolna 50 gl i (23,5 )i 50 b ads o mlis el (ospe
I om b gl VENSIM. Joo Lo )3 azlps 4y 69959 (shumoteny 0lyz 5 o l 55
Soad (el (2T 5ls sl izen 5 Slojlo slog b 51 e o il jls 90 ()b L oo e Lizel
Ol w3 YT adge mhaw 5o slojlu slag b o sls (lad @l ol (o) (ol (ads> 5 Cuda
g Sl ol s can 5l g )1s o e 4 bogs e 1 YE g0 )l ol 5l aS wilesls alST 1 axl o 4y (69958

el 009 asg> 13 2l 5L 5l 6o po e il g (65,9leS arwes b bLs | 0 7V F

5k Vensim Joe «slojlu slag b eyl 4zl )o quincs obg 1 goudS 519

* Email: ghazizi@ut.ac.ir iJgie (Godius g



"fq YWAD 5l ooy 9 o 0 ylosls (il 0,90 (SUiS 3blw o Lél e Olilhe

doddo —)

Sl 5 Slimlee 55 50 mas E9090 S plsied ol e 08 L ladlo 3 ohisa s slaans ;o
S Dyget ol Cupse 5 ST o1 0 a5 28 Elw (e |y (ollirey Cencts e Ly 5 48,5 )18 Mol
iz aw o (LS Ol Blas & azgi 5 SV 5ot (w0l 4Bl 185 j5mms 50 polie g else o Lol 5
0575 3l sl loonay gue ovalin b wia Jg auls n ode slagils 5 Pl 5l o jlaia g ladd > ol
ol odpny Madln g sladlaie o Lo zolaw 10 (6 S el sloos, p VL a4 Ol ol o o 5,10 0 00
Sk eyl el engad 8Ll LT (o M Al Ay O o poe Slosl a1y gaa Glsie ald cnl sanaer
L5 oog sl 03 (sl Slagapemds 51 313 (il Sl angs Baals ol ads> o 1> siyelin
ol arwgs Boal ol &l a¥ole acass g Jlul arwg Lol slixl 51 (SO Glgieas cloixl olal jogai bl
oy iy s iy (30N 055 plol g 35250 Sla ity 4 4z 5i b g fapl 409> gl o elaiz
s G555 Sy Abmsgay ol T Gl g Jgol (2855 515 50 b ol adge s oyl ayaelin o
2000 0)5—‘){ 5% ‘) dog> C.E.w 9O dxwgd (5L°C)‘b G’aww) 9 Gcl.o.o‘ ng\)La.'Jé‘
5oolainl b oYV F) o), o' Silg rslosges oolizwl ylislalllas 4o 8,503, ol 5l el b daye Eoin slaais;
Olgmeas Lod ol (Las i .aioged aslllas 1) e SLeSSLS )0 (55 )5La8 in 55.'1 3k el s )-*-'L' 5529, ol
| uBLM alises ._A/}.am B 6)‘;)5)..;1 U"‘ u‘).a.ﬂ 9 Sl ddlaio U"‘ L tS'T )Lu Lsoq....fu.....u 9 k;..a‘ J.nl.c
Mﬁ’u’ﬁj o e s AS0) 4y a5 b sl ylis cadhaie cpl (o (VN Y) o) Kan o Slg 5l S0 cagh o
SaeolisS o db pe ax STadl o alides iy poe loaiy 35 cwyp b sS u,.cb sanl o1, Gﬂ)‘l{g xlygojﬁﬁi
50 el slacalbow Judov g ool jo o slie caxsg 2b5)) 6l 55 (Y010) o ,Ken JARYeS Tt o,ls a5
ol o @l gl ol b Billae 4 i 000 9,S0s, nl 3l ez SWSLE 0Tl oy, sl Ao
30 0,5 aales i VeV Jlo o caSeoye VFAL 5l o s Yo d el 0 coSo o faudis VY- 5l dadhaio
J.Ja.t u] é'l.uﬁ ‘_QLDW e o.\...?bu ‘_glb@l)y JJJU 9 J)o ;_9..\.%[; L(Y’ \ \) ul)ls.o.ﬁj ¥ "LS“J )‘ )i.so LS"“'D?)"
2 s 2ligy Je dnngi 4 (o pde sl gla ) Sal; 4 liws gz ppl ade> 0 o 5L 5 @Bl e
Sl s pims St Sladl 5 gl Jalse 5l (oS 5 0ud (b Jow aiSlo 55 5 alog, sl ass>
soladl oy &l 31 55 g o] o oulBl s Wig, 4 g5 b adg> S5S Capae aS ol Hlis gilwan s mls g
arwg (gl dw b L (YV9) LKen 90,545 ol Lai> 1) adg> (o5gleS] Wilg oo sloix] g
g ailsog, 0l adg> 101y (65,9LiaS dnwgs g ol alie Co pae (S Loyl g paiS clS 5 S dacslo
drwgl (oo liw a5 ol lis adllae (pl d0ges asdlas s Sbs 9,509, 5l 6pSope L LE jaiS o
O ygo Slalllas Koo 5l aib o ol sl bas iz g dilate (65,5l Sege iz )0 oo p5 LS La

1- Wang, X. J, et al.
2- Xiao-Jun, et al.
3-Yulin

4- Tuwei

5- Koti, et al.



O+ s (2L 93 95509y b dnogyl 31 0l adg> sl 31 (5,19 p0 0 3 Slos (2L 3

Gl b 5 ez oy of Glolis 5 ad,e Sleis 45 5,5 o,lal (T+18) oL Kas 5 los 4 olgi oo 4285
iS5 oS |y eelBlss 15 (VV8) Sen § ISV )0 uizp 5 didges dalllas Yo Y o-Y -0
3 Jlsias Sladllas j3 1) by ol Y VWY oS 53505 (guay 2 9,505, 0l 31 ool b S350 50 O wlie
oy ool 5 oliiul L g 5,5 IS @ athate ol e (55 bl Spety 9 (I3 Sastel l3al anly 31 5
e ol byl a5 (V) e 5 75 90 gz 1) JUSiS b )55l slaceslon 36
sy Bl ol SVgame T Sl Comlir (e 370 T K 53,90 aalla) Sz blia o o
Adged Byme blie (pl jo conlio Glaladl 511, (Sis b5l OV game cilS b ol 5l Lzals 5 woges
iS5 o5 s LS ikt o baglil 0 Jor a4 4z b (VT oS o) Suse
15 5 Ve A) S B Sl ainged oyt Yo 00 oo B 5590 adg dalol &g 5o |y aihae ol sloglssel
sl fSal, ] 4y 5 038,8 ooliiad Gl (535 5m ie  ol SpsaS St > g Jao ol e sy,
Sl yiie (28,5 51 )0 L) e &)l y0 (Branel (235l dgm (T2 V) lSan 5Tl wiSley (e
g b Ve ¥ Y eP) llSen 5 Ganl o S dalllas (Sige ogmo 5 (oxbans Olly, o oxdly 5,55 i i
3 ost 2l 5L Gl a0 Vi o pgyee ppl adg> o (Lad Sl oSl jo Sl 5 (oo malS @
gare ol Sl (oopn b 0l w9505, b o sl papms Jobo dnugi @ (55,5L88 i
(B rodasg 5 sz ailed e | dilate (! 50 elio St (658U Sl ez ()0 (palS (i ol il
D+ 3l G il bt aioged axllan (55,0iS 250 2 25T L ogiz I35 p0 ol lie 1) el s 3G
2 VeV dsd 5 55 ols i pses Gl sazmtipe VYo Jlo B 1) (55,0la8 Gise 5o o 5l g0
VLo Sllogi ol (6l it siz y2 4 wiols (Lt olx 4zl po po T 5l (pals )0 Gladl g (xeelo Jle o)
g2 Sl Jole 135+ sams 13 ezl 515 s0m s 00 51 iy 205 ol Jule Ll a8 on S5 1, ezl o
clogiagsy 50 9,55y nl 5l rSose b sl Grade 10 Cune see Caz 2l gl w25

e Jolot Cuz 1) G pdicnnl Glagatls (V1) e 5 gobl ogd o0 osalin 55 Glnl o eudplx]
5 ez Sl 4 azg by wogel giludoe memdy Joo buze jo 43,5 ailhog) il a0 O gl
By gislaS isn e golel pleddly Sen Cum Supde o) Sal, LIl 4 abe> maw o (solalil
15 ol i s el 303 b 2535 0 s e ol (55058 L (O YAF) ) 5 0355 3
Sl Glolas g as,e e S92 g0 alold dgu Sz, (eolaldl il Jloel b g oS gilwow 1) ol s
Oleo §y3ld 5 Comexr 7S laceslw a5 sls plis (giluand gl W)l o gl (Lol jiite plgrea
5 Sliae S sl e OT Condy gt 2 st BB b o5 5 UL b clacaulies Lol L
38 Gleul 5y aldle cél Wy, @ axg b g ilo e |, jelins cus 3 pl ase> 0 ol b (VYY) o) Ken

6- Sun, et al.

7- Duran-Encalada, et al.
8- Gies

9- Wu, et al.

10- Bayingolin

11- Susnik, et al.

12- Kairouan

13- Yang, et al.

14- Khan, et al.

15- Elmahdi, et al.

16- Murrumbidgee

17- Jones & Wesselman
18- Coe & Foley



o) YWAD 5l oy 9 o 0 5loud (pidd 0590 (LS 3l o Lél i Ol

Gl 0 50 45 S yge y0 0l lid bl Woged gwyp Lol e cge o |y el ool Slicids oyl
el & sl ol Bl salgs 2l g, plggel 55 el ey (Bl (e 4 (e ol b |
sl 95509y b e o o balgsel s (35 Wy 9ed azgi endJlasinl iesj s ol g 555liS B las
L solasdl ad, i ol asls 13 oyl .cadl dOYAY) (630 5 > (iBgh )0 w090 E3S90 s
50l 098 (lgzul 55 5 S oSl s g 03938l 43, 0,50g, b ol plie Larass ol mlie Cudgase 8,55,
S50 47 55 e o5 5 Fn Senlow S Glsiear |, SS9l i oS Wogad gy p |y 2k 2l S Lawgte
UT ;M.Oas 094y LGJ'.’.‘A"WT J‘LC ) dML} AYay) Lg)SL’ 9 L5“\"‘")‘ Jm); k;JJ.A o U'.’.‘ o._j (:aL.A w5
ol e ol yed 6)‘5)5;1’" Ot oo lis ol aSausBls 9,5 ase> o ol &b pins (5l Joo 4
QB 5 0950k SiPe dw 3l (651000 (sile o 4 ((VTAY) liise § 28 gy Conl (63,5l iSu Sl asg>
g2l IS8 sy 23590 1) e 43 00031 (eSS (65)3L88 LS el (5 iy liabs]  hlisee elge ST
o ,308 Lals 5l Sl zulis a5 ol (6,Lal a5 s | Carto (i Lo g0 ol aslo 13l ) 2090
GRS 0y e (2lisy G20y 3 OlsFel nl 3l oo lre Sl 0 e 5 e Sla
il glacisbos 23U et Baal g Slisy B9y & Gliels e Joe dengi (VYA () 1en 5 03l
szl b wols las mls ol asls sanl 38l o Cuvd b slasls wn‘ls Ol g o35 L3, 5 (g)lo o yes
OYAR) o Ken g LIS 0g0s u.uosb Je3 hB o> o 1) s jae slasls lei so (5400 10 0 conlio slocilon
2ol il s azlye 38 5 lr (2T Aoy, ol adge p0 O o 5l )l p0stp 5 damgs slacuslow 3G
ool b plesa slr (2T g, » s Cole o wololis b sgas g |y dneg)l 4zl O 5l
W (5 (S5l o 4 i (obg 0,505, 5 eolatwl b 55 (A YAB) o), Ke 5 oo 0,05 axl o O 515
5 6oy Canliw aSl @y azgs b axislo s 09500005 1l dde> 10 ey ol 5 6)ke] Al dacis
aS ol i ey ol Az () ol Gl 4 axgi b g sl () g (e ol 5l aals solaiul asg>
b oo sl laeis coled jo cow ol b 0o, B0 U asg> cewsVl ;o (55,5l leasl, iol3sl b
u-*-"l‘ ) $9%3 QYU armmecanys jls alo il lasls (alod Olgise ¢ iomnbin (519 20 42 92158 sl b iz oo
2O g05
bRl Ve Comezr 3l (B b 5o el azlye pl ads> o 4 S O se Slallls el
Qle GJLQW)Q U"“"‘Q L’ 4.«09> Aeliwo .]aa‘].w ‘U"‘ » (.)5)‘9‘ ] 00 o|).o.£b %Y 60LM| T Y u‘M l; as
Sieyy) sl gils 5l (o aly adlaie ol 5 0,3 g il g ¢ oladeo c0nds «oTgailis coblge «aél po cdag )l 5 o5
plod 00,5 o (65,9laS o adlaie Jedll slowiwl ed a5 00,5 baws ol jo (glasls 5 (g5,0laS el
5005 Dyge e (eiSle 5 (o Sloolliws bawgi (T slagre; 4w Gblis 5 @l hios Caz a2
drgi pogas 10 Sledlbl g Ll .ol g5 5 ctS gl Ol el a3l (65)5liS (b S gz hled ol eilly
WWOA Jlo 5l dilaie opl jo ol ool mhaw aos co lis 3l ans aw (b deg,l 4zl o 5 pl adg> 10 (55,5La8
Slis Ty Gl ply aw sgam aS 000,87 (5158 LS e FY e LAl AYAQ Lo j0 00 )LS 150 VOA Jolas a5
094y Lgl:\.éﬁl.c obls 9 oleb 41.0.9-)‘ prevae c:j )L.J L QYM S )0 N 6:‘))' 69§.” Q—l B os)l.c IRCR P
labe J5 51w £l i 65,slaS o o 9830 (LS 48,5 850 (gla gy el 03,5 i aiy
asg> ol mlie 5l cilo p ylime cpl ol 00ls arass 893 4 1) Adg> B jlas 5l oo, A0 sga g pdy ass
e 51 S B sy i ole lojlo sl arust pmnaS a5LE B 85 0,5 0 Sy I 0
Sl ly Gl Sy milin ol 5l ooy Feogl o cllo g ailb oy Fo B Y s sl oo pdy 2o



oY s (2L 93 95509y b dnogyl 31 0l adg> sl 31 (5,19 p0 0 3 Slos (2L 3

oyl 4zl ;s Gl Condg 4z g b (gl 4zl 0 (sl sliw (3)135) Culs anlss ol jam 4y T iy o e
Ceod 4y (golatl slacaglgl ay azgi @8l ;o w0og (Jammalns ) Il gl edile 5550 (golatl slaojy  plox]
@olaml arwg slo ) plsieas Jlal axwgi pogho b plie deg)l 4zl ;o (yszmen (o05)ll pinnnsST (65551 00yl
S Az s 0550 )18 b st ol o azlys 4l 3> Caglyl wil ol 4 (S oS laawgs o 50 15 sl
YL 9050 & Hame |y Oludl 900 VL 1) CoBS Wl oo Lol il sgaoma | dngs (63)l90 10 0509, cnl Cunl
gy ol eolaiwl b aS o eiSh aS play ax g3l .ol oolad F) deg )l 4zl 0 ogas jo LS a5 Blasl oS
g Laly) (oles (8,5 Sl )0 iz g ad9> 5l ()30 e Sy9e mie Sl 385 L 0 L g bt 2Ly
eir il adsm 5| (25 o snt plonl Clihod 5 Conl 433,55 & j50 535 0o e 5 B lan (o slao 955k
Bl si,aely 9 Copon ;o Jolse o ipnte 5l (SO Olsicds ase> slaaw gadlas Coonl a5 a5 L g widges
35505 beazlyys Ol Sliss 5 05SUsS slagy )i 5l et (2lisy 9550, 5l nSore b oot (nl o o]
0550 G309 Gy oug T Sl eadineli (2l 5L 65T gy 5 5500 e 3590 Sl ws Y cdld
JONPEER I

axfllao o g0 adlaio -Y

B0 OO T 5 Jlod2pe YYTL Y OYA" SLla Conbga 10 ool jod 4z L0 (agd dneg)l 4zl o
L5 ohiins dass USG5 & el o ol anidly (B8 5 st olralT il 5o Jolios 55 5 B, Job ¥
VoY sga gl eyl azlipe 055 ooy o 1) pl adem a0 y0 Ve Sgam gz — Jlod bl o (SapsS
o ioskeS B+ sgam ol (Slagl 4zl s al - ol g asheS AD JS Crlis b 53 5 S s8 0m
@lr s @leS slagle; ;o O cobas ool aslS 00 9 VFe o e T by 5 s it 5 Wilasy o
Slnd 0 aS g gbay el S VY U F ol awgle Gos .Cowl pxiio a0 yiegl S PV e« BEVD. 5l ol glais
aog> g 4zl Juld o) Jbd winewsST csl jstie e VF BT 5l Sai sloccand 10 g yin & 350> Jlods
RO R

V10 ) o olmlydT Ghl Sl e yayteshS OV )8 Colee & 5 ezl pl aoe
B+ ) s ol 59amn i 5 (o ioskeS V20 ) (B s3T5 s B i (o ik
FIN S99 53 5 998 0 Jol 1) (lpl ghaw 0o )0 VIV S adga ol Canmg Sla5l 0,05 oo 250 1, (&0 yegksS
Lol oabadly liwasS bl )0 adg> Coluw dojo P 5l s a8l o sl ] jo jeiS Sai)b IS 1oy
233958 3 adgm 35 b Sl el Juine B lagliasls 5 5 s slaplins) g1l adlate nl soldl L)
dog,l ppl Ads> (g9 Vg3 5l slodes idu uized 3 o 7 slesls ey ] Blas g oleciigns,l b g
ol )F il 4z 10 VIO 350 b axlyo Sjglone j0 4z 10 V) s 3l ades aiVle sl (1Sl cConl By & g0
by 4 aS slhdlbog, wlel pdmgl azl o gass> (VYAY (Cll) ol jiite (Dl 5 g Slelas | o
7zl g jatans 139,80 55 Sloailg ) ol 005 LSES (S5s)s el i VY5l Mg g (25 o)
iS5 g Bl o0 dreg )l Azl )0 0o 408 SladilSog, (n Sk 5l sz E90 0 5 Sz el cslaghl sl
5054 LS VOODF Sl S 5 daw g LS YOFTY . aog)l axlyyo 5 ol ddge o ol ol OV sams
Sl 3T sl jo Lol ol 5l oo )0 FF a5 sl ol V¥ game CiS 5 adg> cpl j0 LSa BVVAYF ggemma )0
AV ag)l mole 7,k o,155)05ls )8 lews S pliwl jo ao 0 ¥ g oy lul)dl bl jo as e OF (8,5
(f4



oy YWAD 3l oy 9 it 0 )Ll i 0590 (Sl Gl (oLl 2o Ol

dog,l azl o }.’.ﬁ] TP NWIRLIVEY: PO I L

L o9y 9 olge ¥

el B00,5 Jlod il e O] Jbb lop 5lSe ol gl s sl (K55 (aesets sl
3 eobel Gl VYAV 3L 5 o)) 0250 )3 Gedod g 4z g8 (P15 )0 hnd all> (lyicds s 4
g 108 18,5 A5 5 s i dil lgtedy deg )l a0 O S5 et (lisy B9, 4 sileaned w8
azlyd ppl adgm (ogihe Joo 5 Wiad (aseie s (Soalyd iy a3 5 Joo (Gloj 095 sl ualio 5 Lo ie
O (St 318 Gl (sl b i Jolaegide logas o pite oo BLS )| e 5l (g 20005 405 sy
4 Srgeyd dgbien 08ls Gl e g Cute Cdle 90 L e abul) 08 i 59,555k sladnl b g lag]
bl aBb 050 (oS abal) (0l 45 (555050 9 Sute e ) andl S Sy o dly 5 i piie Dl i
g e 1) Gl g Sl slaloges b (Jolae 5 (e slajloges s 5 5l (Y JS2) s pealss i
slocwlw Jl olsn b aidlior phm (2l Jolod (6595 (oulol porie 99 0,955k L olron a)lages ol
Ol & T SCE) 055 samlive areg) 4zl o pl 429> )3 ©f Garass og2s p 1) Alide (4 poe 5 (6510 0 e
20 b oy 05 VENSIM'PLE JJ58le 5 baoo 10 O wolis w50 ,50050 b boaddge  sled bl | s 5
LoS S L sl (oo, b oS (s d o) Jol 4o (il s SVslao 9 5 (S0 b Lajlaged I3Ble 5 ]
Dy ss il (igh oo Jo
(sl asld lisle bl (D52 (550000 3590 s ¥ iazl o 41 (6995 (il o i 15 3l Joe o
Sl wils adg Ol 0ulats 1o 1) epew Gy )1 18 ol slaailog; (g5, 2 a5 (a5 Vs eslr e
s O35 3l s ile a1 63955 G0k 5 @0 5l Wiosle o (T M Wslas  5e (sla e ia
5 4ds) 7 o 15 Glies cshemmacans 5 53)0l88 uato w0y Sl sl o perkis Ol (e
Slp 209 mS (Gl el pladdlie lasw (5l mhaw g El)] e (p3le p dieS g aniiiy polie
VYYA-YQ) of Lo V0 s 4 ailals sloplE L Shey slas puw adgs 9 (adled @8 «5,510,5 5 L (Jow 51,2

19- Ventana Simulation Environment



of s (2L 93 95509y b dnogyl 31 0l adg> sl 31 (5,19 p0 0 3 Slos (2L 3

@l g oerat O (e divis 51 5050 (liee el sloadlie plo glp 5 ad (Bpme Joo & (VYAY-AT
IF by Jse b Lals) (asomacons § Caato coyd «(55,3liS logisn 51 T S sad,e (i 5 oo 51 S5
a8 sl THEN ELSE
10) Usd alaly b 5l o onhas LB T a0l g8 alsles
IF THEN ELSE ("dam “+” inflow”-” evaporation”-" release ">"sto.max", ". dam “+” inflow”-”
evaporation”-” release”-” sto.max", 0) V alal,
(V) oS abayly 5o o 5l 5 e e 00l g 930S dlolas

IF THEN ELSE (“total demand"< (dam-"sto.min") +"inflow”-" evaporation “+” precipitation”,
"total demand”, (dam-"sto.min") +"inflow”-"" evaporation “+” precipitation Y sk,

(V) 3 abaly 50 Ol ds e ouds wwgiaS aolee
Min ("release", "agriculture demand"(Time) +"domestic demand"(Time) + "industrial demand

(Time) ¥ sakal,
190,85 dwloes (F) (b3 alaly jo o 5l asecans ) ol as,e oals S alolee
Min ("Environment. demand"(Time), "release."-"supply.") F saka,

0 Ol 5 S O3 4 (8355 29 9 BB S O30 4 (5999 Sl seite ggezme INFIOW ((55d alals) o
O35 3 9y W yaate £gaze OULFIOW « (Col 00l 1S (510 o a0 JBlas x> 51 48 ds (3500 40 35250 ]
O oS pm STas S maxg dwe (35 5l e Oliee SPIll s eudais O x> (Release «( usus)ow
s oo oyl 65pslaS LSl el wle 55 gl aBlige e e 035 x> Bl S min 5 o
Azl daeden

S o o @ly slaaw 5l (29,5 (20 Gloj 6 5 @l D e esilode Sl s Bae S T
sl Ol (slr M (slaenll sl s, (sl L) laads 0 ple 5l 63959 (20 iz 9 A9 )
299 2olie lpieds (ammaceny Ol 5 s 5l 5y eyl eg,cnlil Cosl 4zl 30 & (0 dipmnes sl )3
wogo w50 Ol Bjlae gl el Sl paliz L3150 (B Dl oyl jolate 4y aind a8 )5 a0 0 azl o 4
<l e 4l Slallas 135 awg )0kl al 05 eoliil Glady> 5 o haw (sodgame SISE 4 5 ]
o wlie 3 Ylo cetlsy oMbl adS Lol Sledlol o el ol el ool ol Ol golie o e S 1
@ ol Jusl g Sledlbl cnl (9,5 <550 b el (Bl slavs (o] dleey ol corey y590 i) (o
Slllas o350 13 (b Ol wolie 5l saineils p O olie 2l Sl 4 pladl (GIS) L3l Sledbl g
el ol iy pa5 Je 50 AT8)T O j90 SlaciBlo (e juS 5l e az b0 4 (63955 Ol egy0nl Sl o S
el aSe e (ygulee 9>y 4 Lapns ) (ooled )3 00lituls g0 (sl iite (ooled a5 Cowl S5 @y 0¥
oo e lys aloleo
d(dam storage)
dt

= (inflow + precipitation — evaporation — relarese — spill)



80 WAD sl oy 9 im0 lons (o 0598 «Seiis Gblio o bidl i lalllae

d y3e Jsbeos e foges ¥ IS

Aokt 4 st b

Qs e Ol — oS jloges Y SS
@b g ey -F
=95 8, aolio Sz g n! el Al axngs Joo oS oy 2 JLo A i e (rwlons dl>
3y30 e ) sy el gyl (bl 51 ool U g Woools pes i b o Slamlive glaosls L, b Jow

|y e e )b, 4l Jow dRPZ+3%) nd  pd souelcemsay e 3 F US04 a5 b aS 28,5 18 a5
29 gn 0333 polin 33 (il s armilin § Jp:3HB BaT 5 ples (sl



oF s b9 9K39) b dmogyl 32 T adge sbdaw 31 (5,18 20 542 0 Slos L)

VYYA-YYAY 6,50 ;0 dog,l azby o ol e e )8y s Juw L) anlie :F S

@ b ads> slaailag, S5 bt 29ice el a2l 50 4 (53955 slasilsog; sk | buoes 4zl s

AYARSS ©y2) s oo wsmime 4zl Gl Ol @i (23Sl 5 Cr e Jlo 50 oS 3 LLe ¥.0 L
AVl (b 2555 05d o0 4zl y0 o e Wl ok el ooy, LS (gogan jo LB AigF e aS el (oxlo (F
Fe 3l S Sasola A g b ol obe ¥ 55 0mys Vo 5l oy o ol sleisSar g al s slacle >
Ol b 5 U2 ln 1y (S glasws colo el bty (S ool wes oo olaislogm 4l Slas
sy o] V0 ¢ Blyoul o FY (S5 5 55 (S35 duw YF 3l o ol > j0 aS (5 sbas sl 00 S a8
e dmsss 1 o 53051 31l s0lan] ) 3] Ay 5 S b sloanl glp i etz 5
3o Wi 25 5 S o 2] 4 il slagy )l (b b e Ghmghy Slaal slisly ) o] (o 5
il o & pleals 85 IF w090 aesyl azlye Sl Sllug o gl Gl Jels ml 5wl
Asgx slaaws jload el ol Lo (693 (5,00 10 e 3590 (Gl 5L 1l e 8 T )18 oolaiuls 9o Lagy L

asg> gldauw 3l (6,10 0y poe 1 Jgl g9 L —V-F

Sl 2o YA g0 lawgio job 4y s ol Bl 4 abs>  Siily a5 apo oo lid 48 5 O g0 Dlallas

2 adg> 5o 4l dnng lojle lag,b 51 s pa U B ad il o 4zl o 4 63959 (e Gl egncn!
4 anlllaed g0 s Zida 1Sy 0SS Ta e g lw Gl )0 005 (asine 4zl )0 4 (699)9 OLz RS
4 69959 Olyz 2y a1 S5 e 5l ko O Jlade 5 Bl lads jpa> alews e B0 eols ok jho
Aoy ) dha (ol dad o ylid ceas 03,51 YIA— GB) sl IS 10 a5 g5 )l opl sl 5l Jool> ol 09 azlyyo
Sllgy Hlyee e aws 51 g 10000 b a5 laigTa aims o ialS 1) axbyo a5 (695,9 b2 5l o0 FY goome o
469959 Gl Ol LSS ple jo cal a8l alS CaSa e ygueke AY,Y @ YAV FA Slaxl o 4y (69459
(w090 Saw Hlee o el oad ools lis adllas 590 slaaws 51 SG po 5l (610 0 500 pas 5l LA Azl o
o 59935 e A8l 53 Lo o0 b dglio 3 1, OV A) G 3Vl o gmrkiss o by atnti b o5
Wlale lawgio a5 glaigSa .l ools plaisl g 4 |, Slpss ol SI7TY s &5 GlaSsSa ol atils azl o
L oS Il 0 o0 w0l VYA0 @ 0l 5l g)lo e 00 pos g0 53 s s 3l 0y Ol
S_’LﬁJo el 4B ol CaxSe ey gudie BO,FO 4 vuw ol 5l odls 1y by dilale Jawgie aws cpl 5l (610 o yes
DY 290> oS (slaigFar 0, o)lal adg> 5o Ol wlie (35%eal @235 4 Wb |y g2 duw Lawgs (RS ,50 e !
5 W0 8 adsm iz ;0 90 p» A Canl 35 akenn 5 05,40 ) 4B, 90 4 Blaie (e lapl > o)
Ol 2 SIS 36 e o yien 55 bl duw i3 e oS5 |, adg> S Colins woy TF 1 a8 Tegocne



avY WAD sy oy 9 im0 lous (e 0598 «Seiis Gblio o bidl i lalllae

Iy oS oygudan YALYA Jolas caze Ol cons () 51 (610 00 0 pae & jg0 j0 a5 alils axl o 4 (599,
Sl cilodusy (g0 p0 500 A Ae Ao (0 S 15 Gl gl g i Vo) guas Sleow paas o .l puales
sl las |y rals Y gaemme ;o 55 a9 Glsle aw g0 il oo lid 1 Azl o 4 (69959 b2 RS 0 0.

Vgl 50 o 5l (g > ailale (b > bawgie ) Jgor

1YY YYY,40 00,f0 ob ¢
LY Y4 fA 3blgo
LY 0,30 \,YY olgle
A \Y,YA OAY S s
/ \ Yaa\ * ’aq : &.
7 Y. fv ©.YA a0 xS
Iy 0,- Yy Y9
1 £Y YYE0 FAD Egoxe
A) B)
QLLQ,:A—.J
!__ﬁ
¥ 10
i
lg A e Y
e MRARIRLIRRESAENRRATEAEER
[ED AR
Q) D)
sl gl
50
_31;40
%30
20
g‘m /s
= 1]
CTTANRARIRLERRENS SR FIIERIGE
(sa) g




oA s b9 9K39) b dmogyl 32 T adge sbdaw 31 (5,18 20 542 0 Slos L)

E) F)
pESES
25
&20
'Ei:ls
I'lm
i A
n"'"'::1N%3$E$$F2$3$§§§§§§§E§§E
(ol o
—1 i —r g )5
G)

Voot L2l b a4zl yo o pl adse slav 516 52 5l (295 Ol Y ISS
abg> (5 Lo 31 2T 55 5951 13l 1pg091 sl —Y-F

Azl o 5l Olyess goaiSas g oled 4 wilg ged o cols aSsls lis sl s b g2l 51 ol s

30 68,50 liae el iaisls oo Las Ty 13U o i LVY g LYY g b a5 0blgo o g s 90 0590 el
LOYD o o s s 5 cerSioymoypeboo) WA ol T o)l LTEA Lo o sblys ws a5 ol Jl>
(il pose | o 400 93 1 JBlao oS el 28,518 (5l 0050 350 S i (el PO pocli O b
T b azma b s VD w483 4 B 1Y0+ o 51 o8 o3 ol o el Slugi iz b azl s 5
copl by scwl ooy (g lo o o 4 Asg alize ladilsog, (55, oS yin aukee YOV Gl ooy LB
s plo 5l (5)l0 00 02 45" ogasds led 4z gi 1) 4zl )0 515 Sllug Wl ood (pleiar lasw Gl 51 (510 po
3 ol Bl g gl 86 (610 o s aslol O jao jo g aS wilails Sllugs pl 0 1) A g Egeme )0 3
&5 G 50 i b a5 adge mhaw )0 (65,3lAS Axwg B (o) Sz eyl Shedls sl azly )
G100 2 383 ot Fint B S35 KD 090 (5925l w0392 ol 02 55 (510 000 9 90 Sl 5l ot nels
@035 aie axb;s 4 63955 Gl el o ads mhaw 3wl dwg slagib B Geizes g o
S i Sl (g0 050 Dyg0 40 45 0 4SS (nl (658 sl o adem )0l S sl ey slate
St az bazl o Ol 515 Coled )0 5 azbyo 4 (69959 ol w2l s ol il Culi b (Jg asg> Lol
pr Olsd A JSS 000 8 (Gree Joe a4 aly o 5L Gleea VYA Jlo ol L5 wycnl 5ol aalss azlse
IS @i s oo (i pgs s )bw sl S o 1) laos 51y ol e ggeame 1 USE 5 e (55
ORI s Gl (l a8 el e e ygelie AFAA @ FOLY jlazl o 4y (599)9 Oz alale (eSilee 158!
@S bl 22 695,90 Oz ol we ) FY Gl s & )le arad waleS azl o 4 6395 0Lz 3 ey N
O LTLYEL Jolae cogew s i ol 51 (610 o 0 g sl ol 5Ls Gialidl a4 bgy e )] a0V P (gl (593 )L
So 0 ol (nl B Cou ] Azl o a4 (639)5 Ol lale Lawgie ¥ Jouz ceslatily (b b a8
o dilale )by lawgie S slasgSay ails ) (ao )0 VV) L850 i (o 3YL g a a5 w0 LS oo 5



84 IWAD sy oz 9 o 0 ylocds ok 0,93 (Sl Bblio oLl yi> ilelllae

YA Lo o oSl & a9 b Y5 o il oo (a3l canSe eygulen VILAY 0 00,F0 5leg s (ol )0 (s
O ARV CSp P R WORORCIY [P A K VR W) B - YNTSVI B1 WG O3S || I { JUUES JECOY [P R VORI NV
o )3 s (nl (sodas 5 355 ood o bap)T (5L (6551 g 4o (Glaizr Sliss 5 sl sl 5 lr e

D9 g0 0 lisle wblee (5's:

Voglw po o 5l (25,5 ailale ()L > lawgie iV Jsox

92ybw &yl
(MCM) (MCM)

AR YY,AY 00,50 ob¢
Iy LY FAN bl
K v.Ye \rY afltle
1Y VA DAY S e

o a¥ 04 g
T LYY - YA o e
o e XY Ys;
/AT4 YRR ZA,0 & goxo

B)

D)




S

Wi 2 U9y 9559 b dnogyl 1 1T adg> (sbdaus 31 (5,18 pro i & o 1)

E) :
G)

Y g liw shal b dragyl axl o 5 pl ade> slaaw il ol dle Slss A JSS
A) 5
0) o]
E) 7

¥ osesles 2 b ageg )l azlyo o nl adge glass 5l (295 Gl A UK



4| YWAO 5l ooy 9 o 0 5losds (pild 090 (SUiS 3blu o Lél i Ol

S5 Azt -0

ol 3 0)ls wS Azl e ST 5l mals e Ll else (15 4 S Sjg0 oo Sl 4 4z
g ads> 2l 5l n golasdl lag,b axwg 36 g Lo 51610 0 s 53l egajlias 90 (28,5 a5 o b 55 aalllas
e Sl (g Joe 560 )8 la e LB aps )8 (90 jelatecnas 38 (o 4zl )y 5l 2alS p coles po
il bleg 1 ads> gl o lajle glagsb b ply U 00,5 (b anes ) 4zl sl aoe> Ol gl
Ol o sl dae s o iinn a5 0008 coliiu] s 2bg ST 3l g el 5l ols lis gl axl o O
5 by o3l (b 5 0pd laytisle o] jo a5 Slaanl .ol 65,5550 laail B S @S (b,
SNl 5 ol | e mglatel 5 mily jolite ol s (sl oA ansS ot sl
cre APl alre boadigiluand 5 (a8l polie Glee (310 Gliee p3)S eolial azl s 5l goadens
ol oo 3l 610 0 e aS ol lis gl o jls  ably Layl o 4y o 595 B0 Jaw aS sl lis (+,48) (e
Sl p 1y 6l 150 panas slasw Gl cpl 40 a5 Cul oads axb o Of 515 sous,0 Y8 als o adg>
B lae Lzols g Lol o pae 4 bl 5ol calle (\WAS) oS g LIS sanlllas b a5 aias oo olis 515
o 9 45 I8 azgi 000yl ye3l slaJls 0 a5 Cel (Slojlus st g (e slo Sl 51 (S Glsie 4 O
Sl 28 b Joe poo soslim 5o cmlulinlyy il Jal, Gl (351 Sla senl sleass o Wi T 31
can cpl ol daw Ol amlio 516518 50 40 (ial38l s ,0 VF 00 s al alsliS Tl 4y of 5L 665l aile
A sl 3Se @l Jobs a1y azl s Wlgioe lie cnl &5 sl Glis azl o O 5l als 4l
5 Sz Sldlas b @l ol el g Glisle 5 olles (B g s )3 Dl ey 2 390 sl Gl
Sl auslie BB (VYAR) Ko

Xlw -F

dagincs 2lisy 9,505, b sl Jhte 5l 09)5 ads> T @lie prs o YY) (e (5,8l cromme sas)) )
AN ao ¥ o jlad & Jlo ol o mbis @lidiss 4y 5

axdllae VENSIM Jows 5l oolitesl b piaas obg (29, S8 & o solie o e (VVAY) Lo« 5lidn oo 2D 450 ¥
S Care G lisyge Ol Cublon flp o ke da ad9> (3] (5555088 O el 6y S (g 152590
OBl axly (ool sl olasls o Gl (o ales dsl 09 00 (258 5 (5lel 4D s

Ol angs Sl il Jolod sl apte cuid Of mlie paces 2lisy s3ledoe OTAY) o 3l wnnl (i ¥
YAYA oo F o lad (Hloligo] Al

O Sas 50 o1 il g syl azlys il adem p0 (silens ite glassly (VYA ST oS 0pz gl Soyr W F
el 9l ool ST oS8l s oo 5 (ouilidinay ho Gialod ey oyl 4zl

http://ulrp.sharif.ir cols ;s Lo yws BB sl axb s bl sbiw (5,15 .0

@l OP9) @ opglieniz ()3l 5l 5yl pe e il VTAP) e cOlooam s e pad oGm0 o Sljo>ded 7
DY-£8 o Tojleds A Jlo ¢ qwdige jo (g5lw S dome pivnnn

e Cupe Baal o8 ddlate O e sbg 5LosSILOTAT) pis (o) o wigld (Lo joe w0oljSg 8 Y
YY-YF ao ¥ ojled aodlols 5 O 4y 25

ANY Lao gl oje Ol molie gl o o (VYAY) e (505 0 00l5T (o] o (50l IS A

L spl aog 50 of mlie 5l syl o e Slocaslow (ko (VYAP) Sgmuns ooy 265 o (zrada pl s (LIS 4
Veohe mo £Y ojled Mol 4, ol 2bgy (2,

Uiy 3l o3ttt b ojslateniz 5t 51 (6 1040 (55l e (VN TAD) doxl o zmoio pl edgaas ¢ o 25 sutdl ol iohe ) °
XV-0A (o Y ol (Dol 5 Ol a5t ipis oy



7Y s (2L 93 95509y b dnogyl 31 0l adg> sl 31 (5,19 p0 0 3 Slos (2L 3

a2y sopl ojem o mlis canyl g 09290 Cundy ol L () jlo ol ol Slalllae .V YAT) Clolrjglites (prasiigee
stk e 5 (65,slaS ol el 128 (55 (g5 asliy 5 Cu e lojles agag)|

sl e (s OF e 5155 985 Ol el 25k (silepllige Slalllas (VYY) oad Clee jslie (pmsaige
Ll 5 ol I 50580l 7285 098 )55 cans |

5 oolital b 3ol s o ol multe g3l Jde OVTAT) dozmo i cadils e cslostd el polS ecs gl oale o cBlio
AY-AF oo oF o)l XY 0,58 g bl (switige 5 psle alome (bt 52l 429> 5990 axlllan) s 2lisy (29,
9 ) (S 50 e (2big Gbg; 3l eoliiul (VWAY) > e ligslo wllps, iy anol Loy (0l

AR

AY

AY

NF

AYYV-446- e f o)Lo..i} AY 0,99 ‘LSA})‘?} olKisls r’jl“ 4yl o s S u‘y;u] )| )l;m ‘_g)L)J.go).@d Oy

L G)L.:-;‘ Az glacy pae jo o)y OYgame o Slee (g5luans (VVAY) w‘éalji Auzoc g i dal5,39 N D

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

BYD-0FD ao oF o)lod YV 0,50 «(55)5liS )0 @l oghy 4,80 et (2ligy Jelod ()
Abadi, L. S. K. Shamsai, A. & Goharnejad, H. (2014). An analysis of the sustainability of
basin water resources using Vensim model, KSCE Journal of Civil Engineering, pp 1-9.
Coe, M. T. & Foley, J. A. (2001). Human and natural impacts on the water resources of the
Lake Chad basin. Journal of geophysical research, 106 (D4), pp 3349-3356.
Duran-Encalada, J. A., Paucar-Caceres, A., Bandala, E. R., & Wright, G. H. (2017). The
impact of global climate change on water quantity and quality: A system dynamics approach
to the US—Mexican transborder region. European Journal of Operational Research, Volume
256(2), pp 567-581.
Elmahdi, A. Malano, H. & Khan, S. (2004). A system dynamic approach and irrigation
demand management Modelling. EERE 2004 Environmental Engineering Research Event 6-
9 December 2004, Wollongong, NSW.
ELMAHDI, A. Malano, H. & Khan, S. (2006). Using a system dynamics approach to model
sustainability indicators for irrigation systems in Australia. Natural Resource
Modeling, Volume 19(4), pp 465-481.
Gies, L. (2013). Drought policy development and assessment in East Africa using hydrologic
and system dynamics modeling (Doctoral dissertation, Purdue Lafayette).
Jones, K. & Wesselman, I. Climate Change for South Texas and Water Resource Impacts: A
Specific Focus on the Agriculture Sector.
Khan, S. Yufeng, L. & Ahmad, A. (2007). System dynamics modeling for wat savings and
conjunctive water management. InNASIMMOD, Second International Conference on
Simulation and Modelling, pp 9-11.
Kaotir, J. H., Smith, C., Brown, G., Marshall, N., & Johnstone, R. (2016). A system dynamics
simulation model for sustainable water resources management and agricultural development
in the VVolta River Basin, Ghana. Science of the Total Environment, Volume 573, pp 444-457.
Sun, Y., Liu, N., Shang, J., & Zhang, J. (2017). Sustainable utilization of water resources in
China: A system dynamics model. Journal of Cleaner Production, Volume 142, pp 613-625.
Susnik, J. Vamvakeridou-Lyroudia, L. S. Savi¢, D. A. & Kapelan,[Z.[(2012). Integrated
System Dynamics Modelling for water scarcity assessment: Case study of the Kairouan
region. Science of the Total Environment, Volume 440, pp 290-306.
Wang, X. J. Zhang, J. Y. Liu, J. F. Wang, G. Q. He, R. M. Elmahdi, A. & Elsawah, S. (2011).
Water resources planning and management based on system dynamics: a case study of Yulin
city. Environment, development and sustainability, Volume 13(2), pp 331-351.
Wang, X. J. Zhang, J. Y. Ali, M. Shahid, S. He, R. M. Xia, X. H. & Jiang, Z. (2014). Impact
of climate change on regional irrigation water demand in Baojixia irrigation district of
China. Mitigation and Adaptation Strategies for Global Change, pp 1-15.
Wu, G. Li, L. Ahmad, S. Chen, X. & Pan, X. (2013). A dynamic model for vulnerability
assessment of regional water resources in arid areas: a case study of Bayingolin China. Water
Resources Management, VVolume 27(8), pp 3085-3101.



a

YWAD 5wl ooy 9 it 0 Lol (i 0590 «(Sls Gblw (oLl 2o Ol

30.

31.

32.

Xiao-jun, W. Jian-yun, Z. Shamsuddin, S. Rui-min, H. Xing-hui, X. & Xin-li, M. (2015).
Potential impact of climate change on future water demand in Yulin city, Northwest

China. Mitigation and Adaptation Strategies for Global Change, Volume 20(1), pp 1-19.
Xiao-jun, W. Jian-yun, Z. Elmahdi, A. Rui-min, H. Li-ru, Z. & Feng, C. (2011). Water
demand forecasting under changing environment: a System Dynamics approach. IAHS-AISH
publication, pp 259-266

Yang, C. C. Chang, L. C. & Ho, C. C. (2008). Application of system dynamics with impact
analysis to solve the problem of water shortages in Taiwan. Water resources
management, VVolume 22(11), pp 1561-1577.



