/A Ol 2! ST 5 6 kel (owiigen (Lidghy (ool 4 pid

130
Voo surly gy 3 oz o lads wb33lg0 S
Ml s
51 00liiwl b Mo M a4 3509] oy Ciliso glags yLow b 3,
MODSIM ,!381s 3
"53¢ dal> 3" ol wlie ! 2859 Ol o2 p0
WAA/ YY) G,
WA/ FND: oy 0,6
ouS

(iSOl 50 el 03905 pdol Gl 1) Ol aigy jaeass Sle 4 o >y dolis g as,e o alols iol58l o el
Lol MODSIMB.1 l58ls 5 51 soliiwl b oo (s 9,05 )l59 (gm0 51 4 (Bylas a4 Do (NS 0 (3500 o awass
Cesd Oy lobiss; (65,588 Do Gl et w3 Ol el )l s (heme Sy lajls Jolis lalolis ol o
2 aale VY 0,50 Sy (gl 5 ailale gy 2 0550 (Gloj (wliiie aLilgo Do Sipe (Srlo Sk 5 £ )l50 o)kl ez d
a5, 0,51 rals calisie slag low b ablis ;o o ()35, ogous bl B ol 5l Baw L0 TA0-98 Gﬂ Jl
Slaxl e ;0 ail30g, 0591 2als a0 Yeg 10 Ve ) Jolis ol s g0 bew jlaz jslaie (s 09 duw Slas! e 5o
S (550533 0z i cds Blas] S 50 dilEog, 0,5] e 2l L aS ol lis ol 8,5 18 ) 9 50 e
9 (uBlo aaly> 052 (6 i 39:0S il ST (el (poud (B0B (G053 o> 4 (e S g il RIS
@lsg, 051 (2ol b o 5o (g5lwe u3d p palS Ol gadal, Koo O jleds g dalgd xS e ygulis VIO A
G0, 3l ogeS v ojlail 4 sl oo gn b Sl 2 30 (IS aw l Lol u.uab g plplo cwl s Mals

Sl jmals a0 40

e M s MODSIM (5 guoS « yamazs :guuls slrojlg

(Jgons odinn o) M.DAYAL.V@MAlAYErU.aC.ir « ;e olKtils (55 ,9LiS 0aSiiils ¢ owliiS1s cwiige g psle 09,5 ¢ Lobiwl )
abbasabbasi2020@yah00.com « ;e olKtils (53 ,5LiS 0aSiiils «ol gulie cwdigee 2 )| (ol IS (s9omitils ¥
hanozari@yah00.com <L e olfisls o(s3,5LeS 0aSiisls « O cwiige 09,5 Ltils ¥



mailto:m.bayat.v@malayeru.ac.ir

RN

Ol 2! O 9 6yl (owiipe (Lidghy (oole 4y
Voo sl g9 o o losd o0 3l90 Jlw

7S el S 35 56l o e Su e ol 093
Sl i 2bg Giload Al )
5 oSt b g e g S b s
ol g lwaigs bl i 0 aS 5158 g eolanwl S
J)Jc.a caliSes LngoLc )O M Lila Lb).’)).w 9 »)5,».05
et al., s4i 0 55 sl> Jim! slas,lus 5l 5 oo
ol Lamazs o jlwaige Joe 4 4 (2014) Omidvar
SJU 5 S indey s Sl s weaS go5l
anlllas ol yo il wyls 509,0 s (g Lol A
b slogide & it Ol (arass b oS ws 5 asuis
Ol ST olatdl (5550 500 9 S5ms it St iy
ceolie &8 5 Sol Alami et al., (2014) oL
b il oSl b o aalls obs 4t
O ol st parass anlf clite 358 5 Ll
,o Mihankhah et al., (2012) .s5oges (5,155 1, laaw
pshaie wiz a | A (5o Joe 055 oo
g s P 5l ol Ay Gasass Boa L, oL
L 5 ey o (53,0l Lol 2T s el
2 tolal Joe oS wiaged (5155 5 955 ol 8 b
oflas ahd Jow 4 Cons 538 gauldl Ll
g S8 b (gluaingy el azils (5 usllas
CasdVl ass> ob] Cetgy ) Glade> e ol Jlil
Silodndm(giluaige 9,509, 9 5l eslitul b (58
PSO-5,55, 90 2 Jol> ol s (MCDM)
15 5 035 Soop ,505 4 MCDM ; MODSIM

e Syl 3 la JLSias 0925 b cenlie Ll 5
Lobulpd o Sudl 190 4 Sl ool Jlaml g
.(Shourianetal., s, oo ail3sg, Gae wils glaadss
@ik o Ol glie )l s5,aeb 5 5 23,1 2017)
Sleands Jow 5l eolawl b > yeiS BHNA s
)Q s_j &’Luo » )L.«d o&.l.g.—‘ )o aS 05.3 U] ;ULJ WEAP
Wang et al., céb aalys ol BHNA dilis
4 095 sanllls ,o Vaghefi et al., (2017) (2015)
5 @l P SYsame lp ol ST 9000 E9290
aihie 0 (KRB) 455 aldog, ase> 0 «o)d
Sl gile e 0554, 5l eolanl b ol ] Sesaes

e®yeiS o as,e LB ol &l Cusgame axgi

Wiwd  dzlge Ol Codgame LoaS olpl wsle
SBlaie o] adse (isy 50 e slas, IS4k s
onl i il oo o (Lol Ghalidl s 555l 4 08
52l parass (SSz 50 Glgise |y ol gl J> ol
90 e @l e meme
o= (Mohsenizadeh and Shourian, 2018)

o o

iy 9 e ol gle 5l parass BB Ol ol
ooboly ppl leojem o (ST Gjlas 5 lasls o
9 &Y Lo 50 O pdy e Oy laludgaze g Zoglyl
5 Gilwdd Zg> (2l slados ol gl arass
Sl Oy 4 wlgiee Slae 5wl giluane
Sliltel cp 55 55 51 (S0 008 18 eolatl 090 sl IS
5 0l 1515 895 2 SN o T Cubld (sluacs
SilwJse o (Alami et al., 2016) asb o o\Se
sldae ol gl gy (aras 5 upl slasy
PSSl Oty Glaptenw Gl 4 g30aie
Lladl arwgs MODSIM e i adg> (g 5lwacs
Cupde ,o Bgyme sl Joe 51 S5 MODSIM o
Je oyl o Baa i (Sabzzadeh, 2011) el O wlo
Ol 4o oz Jol> Sl glaSed sla Joe alie

Mohsenizadeh and .oib o JUS o ol
ol ilwans Jow Jlasl L shourian (2016)
w5 ol mle gy sarass dles MODSIM
alllae ol ol Wioges dslllae | 39,05 5 50 0 ade>
Gl oyt & 018 o0 Ay Jow aSols lis
ey g QlndS (g sladw l ange 6510 0 42
a5 (5950 Sl (e ol @lis kit parass Lol yon
G ol jaass )l ol e gl iSTas Gaa b
il Razaghi et al., (2013) .ol oo G pas slo oo
1) 9908 daw 0y5kaie wiz (350 5 (61 o st (S0
Cosgame Lyl ;o MODSIM8.1 Juw 5l solicul
RTINS PRI SUESIPCTINS ¥| IRV NP PIWS S P o
Soatls g Ganopr Sl Cudly ead
o3 Vs Ve S Al pees 6k 5 g pdyslezel
&5 0 Nozari and Mostaf (2016) .aas ol



/A

bt s :&}w

Olpae 4 a1 (IS 5 pel> (355 S5 ol
a3 o @lie o e o) ys abogs pe ol S iy
Sl 6ol calises Lyl i 0 basls el sl o

G (W9
: dxdllao O 590 6090

Ve calold & laea Glil o e (S o
e late bgdle pliv el Cpz (5 5e5kS
ey az dYEI XY g B Job a0 FATDEN Y
W3g) 69y p S aggedee FO S L ()0
Oy ol el B b o ol ol o @dly 2dle oIS
O 9 e Cewd Gy Slallag) (65,5laS S
232 S ool Ghelg0ue blad 4 cal sass § Slasl
byo g )b gl ol adg> jlas S o) adg>

Ol 2! ST 5 6 kel (owiigen (Lidghy (ool 4 pid
Voo sl .y 9 e 0 lous .o 3l90 Jlw

YVyY

e Joo s SWAT (Sojslsynen Joo Jolo
s olis mls wsle,, « MODSIM O acass
Joe 9 <3 SWAT-MODSIM s 55,
ool mie ol Larass g Ll o LI, SWAT

Ll 0318 39040 MODSIM o
a5 09 o bl (ol i o olpl e Ol &lie 35,05
Lol Bpae al i jlaie (S0 s 5 Copraz (38!
(Dashti el o5, Vb Tuads (65,5La8 s o o3us 4
st 0ael8 ! 515 e liw e €t al., 2016)
Gl Lyl (nl o Cume 0l Gl g 00
e GalS iy s 5en  Lolis il 5 L
S0 s s @ bl Fl s e ny slas]
01, canlllne & g dilaie ) ol golio (2ol go Lelse
Go9re ) s (nl 55 3l dne GOl po e Sl
S 37 58 0970 (25,1 Gios 5l Boe ojle o
3 alsg; 3,00 als alide glag jliw L ablis 5o
MODSIM 8.1 1338l o 5 51 eolazwl b caws Slas! Jore
b Wl e anlllae ol gl sl 55655 Gl (ol

2o W (L8l aaBge 1()) S

ol oolgw <8 15 51 (A0-98 ST JLo) \YA8 olo g 0
Ol S ph uizred g Gl bl gladkhie

N s Gl anazs 0,50 50 3L 0,50 (gdoole
Okl ol VYAD olojpe laml Sloj o5k (b pdle



Y

Ol 2! O 9 6yl (owiipe (Lidghy (oole 4y
Voo sl g9 o o losd o0 3l90 Jlw

Jasle a5 a Slasl e ,o wlbsg, 50 alabe
3 Silaee slaoliw! Sue sl slaylel 35ls
015090 &35ls e ol Jolis (DS o aoe>
Ol Glajls prizeen 5 abbige mwy 5 Jigre Olem
w Jly ol s jo Jasecan 5 55,5LeS w0y

el (V) o)La..J': Jj"\?' T

Jolis Sledbl ol 030 5 ags (w 2lhb) las jglie
gl —pz o e e 5o ailS0g; 3551 ol
s s oty slololis (g, L jmrais ppolie oplis )|
e i sl bl il s
abbge aw GIS Lol 4t 5 (Slym, a) o
0,9 b 3 S 5 Gk 4 barye slaosls (rizres
&5 w8 33 HeuS I cwlidlen Glosle I Bl

(S yioygudio) Jlop (T sl j3 4il50g 5581 ailbale @395 (1) Jguar

obo
— — ;
¥ ) 2 [ %
alsag;, 0,91 \ -4 \IY V/4 YIA

S|

- &o
’al\ ’): . “

S 03 A o5 3 4

I 3R

NY o VIO ki - N Y4

S 50 oW aws slo piass dilale Hloges yizen
el 0l oalo uu.:l.ou ) o)Lo...i:

Iy e DS s 5l o anazs S (V) o,leds Jgux
wlale Ojgar 5 Srae g5 4 axg b @l sk

(eaSo 0 ko) Jlo i (2T Bl 50 M s 31 ouls 001 (slaamasst (V) Jgur
oo . D &
. = ’ 2, . +
LTSN A
ool ) \ \ \ \ \ ) ) ) ) \ \ VY
S TRT-C AL SR\ /Y Y/ SR ¥
o ; Ny Y Y s XY VE Y n 0/
shaxo
o LFY LY [ FY o fBY Jo¥Y [sFY ofo¥A [oFY [sFY o[ FY o FY Y .00
s> VOFY  VAEY  VYEY VYEY UPEY VAFY  YYYA O YYEY VAFY VAYY  AVEY VAFY vy

g byloges pl 5l eolitwl b .canl oo osls oylas (F)
50 s (yi5e o 5l s (Xl b (g5 e (Y olae
a1y axl,e Colus g 0,58 pao polic calasd

3,91 Cawds MODSIM oo ;8 8 5,18

s 5155zl o colus ~Ol gl 515 (gl loges

0 S prm —azly o Sl g oad 030 Ol o -]
Sleslinal b A0-9F T Jlo b o o o35 o
A ol g ES b Jawgd odd dwlbre yolde
5 () €M) o)l sladSls o oy @ (aw 2hb)



(Km*2) Sl

)

bt s ’L"—’TJ‘W

(¥

[

(MCM) ==

L T B o B TR T i

[

o

— ==}
[
-1
o

30.00

20,00

10.00

0.00
1870.0

Ol 2! ST 5 6 kel (owiigen (Lidghy (ool 4 pid

1214
Voo sml .y 9 ez oslouds . o05l90 Jlu
1880 1894 1904 1210 1920 1930
(m) j1)3
2o (M ST dns 15— (9350 g4zl 30 b (poxio 1Y) S
1880.0 1890.0 1900.0 1910.0 1920.0 1930.0
m 5

)g‘BLnL,NSMuiGL»)‘f—uToRQWGM(Y)JSa»



AR

Ol 2! O 9 6yl (owiipe (Lidghy (oole 4y
Voo sl g9 o o losd o0 3l90 Jlw

a0 -

7o A

(MCM) =
g

20 A

10 A

y = 16.761x - 55435
R* = 0.9649

T
2.5 3 3.5 4 4.5

(Km*2) s

Mo IS s iy, O 03053 pxe — w350 Azl 30 Celuwo (St (F) Sl

69959 Ol ,2) dww Slasl e ;o ailsog, 0,91 5 a0
L Gl Slen Gy ol 516 ol sols rals (aw 4
Ly Jlasias Lol s 50 bajls cpel 50 s ol kil g
S 8l gz ol LB bl 9 se |y slite slaal
GedlS s il S 0,58 o> Ol ot 1 adeiie W54,
Slas| J;go ) 4.3[5.59) 0)5—‘ ‘Qi (59959 ul.:)> x>
A ools mals golus (g0l SO Ay gl 2 0w

e )l —phans —poxe  govie jloads 2l Ziul glaosls

MODSIM li8la 5 (599,5 sloyel)ly 51 (S o
(e ey lojls el Bk ol 3 bl
e O s Swd (ol 50 Carto 5 (65,5l o B
1 955 S)lhs S ol (st Slaarass L Bllas
J9oz g% & ead (58 b Jler b
6Lt MODSIMB.L 33l 5 Lasi (Y o Lo

O gl 2 50 285 I8 sw)p 000 g sileaige

G ol (6l ouls B 58 aliso (Glogy slaw byl (V) Jgum

L«by)b.w ﬁlﬁé’) é)"‘- m,
Jo! 590 5L Jbeyin;
£9% S92 ybew Jbeyin;
P 592 )b Jbeyin;
el s bw Jbesin;

& o 3,9 ials
(woy3)Jloyi Ly gl

45509y 9,90 ,lade
(MCM)
N YVInb
V. YFIN -
VO Y¥/70
Y. YYIY-




bt s ’L"—’TJ‘W

Gilostans (B) olads IS5 4y anlllas 5,50 (lacSi

=

100 5

Network Sink

Malayer City

NonStorage

Village Of Mahdaviyeh

Village Of GHalaeno & Patapeh

Village Of Rezvankadeh

Envirdpmental Water _7

Vilage Of Moslehan

RUTL UT 9 LS)L:E-!T JPIVRCOPRSV IS N PP -
VFeoo sl iz 9 o oylods o0 3190 Jlw

Gass> GIS laay Liwgi oud odsi yslas oy
L ‘) w‘ W) (‘_3‘5 O] )o u%u\m c\Sf)La [PV ).»).»T
9 Lmo)f Q] 4.1......:54 ( 50&9.9.4' .))‘3 MODSIM )‘)B‘TQJ"

Sahend Industrial Park

Malayer Kalan Dam

NonStoragel

MODSIM ;5 15 M v (sbd pumass a1 bgs po a5l 1(8) JSCi

oo a2 lis SO olgie 4 Bas (0,53l 5o pdy
oolainl lagy )l o mls Judow o obj)) <
3O BB (60,53 o> Slage (F) o,leds Joo .oo)?‘_;a
a0-4% s?T Jlo iz gloole gl |y Jloy Lyl i

505 2 lp o I LB jlade (Joe sl 5l S

2 el gl ez 5o sl Bae (g0 ,55 alale x>
Target) as o, 53 uimen ol oals a3 S i
oo Jlo g Lal i o aSal eoles 0,8 ol (Storage
Sygo w50 (Glwo s d o iy ol oS u,.,al.;



olrl ol g 6l (WIS (9 3y (e A gl

Y\Y
Ve sls g o oslec w003l5 Jl
(x50 yio g gudno) 18- &S’i Jle iz solo gl Bud 50 usd pxo 1(F) Jgu
olo Bud 0 s d x> olo Bud 0 > d x>
(MCM) (MCM)

o VA o FY/F-

,37 Y/ “o YA

Koy fo/. - S| fo/.-

959,58 AAA S| €8/ -

oo 5 ARV % Fe/A-

318 yo YA - 393 b YEIYA

B (Ti-Y)? Lalys 5o Joo (5 5l ol b ST o &
1= a e “ ol - . N
RMSE = 1), B gyl So0 6l alie (a3t Glaie 4 Jloy
n . P \ e
ouen Sl nl s Joe 5l (295 gl 5l (Gl W oS (o
SE:T-(m ean) (v): teslio pges e slagsail 5l (Ko 005 Jol> (Lol
: sy s el o sl 18, b Joe g5 b
_ | LiL,(Ti-Tj(mean))(Y;-Yj(mean)) v). O ygeans] e 50 a5k ead odlive LB, sliwl, o o
- i, (T{~Tj(mean))?(Y;-Y;(mean))?

6bO$‘$ O‘M N ol ‘5;.'».3&:.) )‘m .Yl ‘k;d‘} )L.\.D;c Ti
Ti(mean) g oo o i polie (.Sle Yi (Mean)

S g s

(Jow 9505 0,5l 5 vl Sy pols s o
o3l 50 Joe 3l (zay% 5l Lo (8l 5l anlie &
FUSs b asls Jloy bl s addllas 550 Sk
Jlos olo e Calsd VYA ol jge 51 1 gl ol jlogas

A e ol (0-95 T L) VTas

@l o b oged ol g et 13 lapls 4wl
.Sterman, 2000) w3ls 0 Joe Cawyd Al e,
P alie 5l Joe (mwiome lp i cnl o
oo 5295 515 L (Hl9) s (5P (sous oualine
oty ooliceas] (A0-35 T JLo) aslllas s 50 Sl o3l 4
b e 9 0mlS 5 i oo Cgr
ai,le a5 Wl sl (ol el aw aule
Jaie (RMSE) claye clbhs oSl jsizme
) (Sisod oo 5 SE) o aslisl glas .Sl
Sy () 5 (V) (V) Lailg) 3l ey 0 b Lzl oyl



/A

bt s :&}w

Y4V 0.0
YAV D
YAV F.0
YAy s
YYD
YAy
YA4VY.0
YAy . .

m) 515

Ol 2! ST 5 6 kel (owiigen (Lidghy (ool 4 pid
Voo sl .y 9 e 0 lous .o 3l90 Jlw

YA

— Slaalis
- = = k.5;Lt.“;l->bc

T T T i
i A \- \Y

olo

W duw O 315 Flawlxe g (Flodlice yolio duws liod (§) JSKui

L)’l‘ 6|).: 4.;[509) o)ﬂ Mls SSTN ‘SLQ?)L.»J @L))|
5 alie azms Lcwl aid)F 18 5L 0 g0 cdalllas
Mohsenizadeh and Shourian (2018) aslas

80 5l liedsl 5 Jow (39505 0,8 oo 5l
wallas 9,50 ol ez (o S oy ol (Joe
o)l Jgaz 05,5 0,91 MODSIM - Jow (saliws
A o 1) gliw Sy (b lop ) jlade anslic B

s oo olis Jlay Lyl

et e (o g aallhs (5

ol slp s 3 eslasl 1y SE RMSE sla sl
ety AT g o D polie o s o asls
Joe Jsb BB o Slas [ Siko ool Casay mls sl
Cowl spy el 3o OIS s (gass> (g5l
9 S8 535 2 Fie Gloyelil ez Laly, o
S G ot 0339 oo 3 i Sl
20k 5 JSte Sl el ST e sladss > b
e g acazi gjlwancds Joe wlel pl p ol
CRZ 0 (Friwlone 398 gl Bilhae &5 e (NS

(xS0 oy gudino) 39y g o> dus il (B) Jgu

obo Jloy bl Jol g2 sbew
oo NN 3
o] ¥V AN
095958 FIYA Ty
Sl S| VY VYO
o V- /00 UFA

£9° 59 3w Pow (59 sk Pk o2 bw
- vy Y
¥/ A5 YISA
v/as I \Aki
-/aq - IVY it
AI§A AR SIYA

@l oy w2 5 ole Gee 50 el Syl
R B T i e V-V JRUIVH| N VWD V- Wop K
@ Jloy Lulps b asslie ) wilidee slao S sl (NS

Silion o o)leds Jguzr 7,

Lyls o e oS aw B Jaoo gl ulal

Coldd A0 ola (oo 5l aale Jloz Sloj 503l (b Jloy
Fay oS faygelen 12100 (e 4 A7 ole et
5w Slasl e j0 ailsog, 0,50 als b S o)l
P WSpshy osdiee wllSS ban e e ke



AR

Ol 2! O 9 6yl (owiipe (Lidghy (oole 4y
Voo sl g9 o o losd o0 3l90 Jlw

(oo oy galeo) andllae 8590 (5925 sz (b o5 50 09005 dilalo par> o 1(F) Jgur

obo Jboy bl Jol g2t
o . [l
bl . /-0
59T . [+ AD
8 . +/-q¥f
O
o
020598
Clidens
oo 5
318 yo
292 A
= . ARAL

£9° g b Po S92yl Pl gyt

+/+24 A AEE!
e A YA+
VY- AN “IVE-
“1YAQ “IYAY </¥YVA

[+
Y- N “JFeY
“IVEA VAYE VIO A

P w69y Ol el weys b el
CIVEA IEVE L il o 5 s emslaz B gl glogs b
A UK anil e canSeyZerysdas VO-A 4 VNTE
Gyl & wilitee glag lw b bogeeS ao Ol eais
e o Hlad | aildag; 0,51 5l (golue Lol as,0 O 1o
2 9508 oz Sless a8 el o1 Sole JSS 0l
039y sh MlS ailug, 9,5 rals iz slag liw
a5 s aylod oo Copns y=0.0753%-0.0024 (galayl, 5l 4
alaly cplayslesel 5 ) sae b ply (Scad o0 4
@ o9y9 ] e ladke azliz 45 08,5 S (g o0
VIOY sae 4 ogeeS x> 005 oo L plp aw
OB s 500 O)le 4y ) Sl Sl e gl
D)9 )3 35 Hho du &y (6395 Ol > ST (S Wl o
Gan oD wo §) S yiongale VIOY yls
S Garass plad 4y walllae (nl o 0ad G
@l S50 (ISt g g s 5l Lol (s 0ns

Oy a4 Baa (3lue S oo sl a5 2l |

45551 MODSIM |l531e 5 el oo cy yo5 Jgl o gl
Oliee & G35en 59 o (5305 12l 45 wloiign Jos
Ol s pladl i g plosl |y ool e Bus (g0 53
alodgo Jae 4y ool ools Cuglgl ay azgi L oo 57,500
dwo Slas! Jore jo dils0g, 0451 w5l az o nl ol
lajls el Sz (i (sloogeS oo 398 aruls
p el b ams co HLaS Y ojleds IS 0w o gL
e dogy )l ;0 ok iy pai e 4 dil0g, o)
@l @bl s Jelo lioe (Rl 5 ogeeS o
&S cwl ol Sl MODSIM Jas (9,5 5l Jol>
Gk o Slosl e 40 alog, 0560 e 5l ax e
a3l el g e (S s 9 axwlS gy lins
oy Bt 3 Gan (go,58 ks Lyd 05
Atashi et adllas o .0l dalgs (g i dgueS >0
anllas lawly jo a5 0b Jol> alie mbs al. (2015)
Sasi & o)l ol 0 Griges Al Sl
30 ogeS (pl pax 050,8 00438] 0geS 51yl (slaole



Ol 2! ST 5 6 kel (owiigen (Lidghy (ool 4 pid

Weosml .z g e ool . p005l90 Jlw

<0 A
B Js! 52,k

'1' . B e )l

' 0 g g2l
\,i; L ol sl
E SR
=
O A=
2

<) 4

7 T - T T T T T T T 1
\ Y Y ¥ o 4 A4 A a \ AR \Y
Qlﬂ

(o ytoygado) anllan 9590 (S92 50uw slezy (b B0 )5 50 29005 Ailiblo poe> dunny o Hlaged (V) JSb

(MCM) 205 x>

2 = 1

y=0.0753x - 0.0024

- N

Yo

Yo A\

ailsag, a5 Salf s

(o yingygaden) 0 )l U Jol slogs slw (b 4ils-09, 291 (AblS' i1 50 LodguoS oo ol i ylog0i 1 (A) JSoio

Sy Gl 5 (Sl 285 Jpab yo ol opeaS
ol il o 598 il b g a5 Cewl oulls oLl
3,410 5925 ol 95 gu b 2,0 v I lalole el e
Jaie 5l deogeS pze gojlul 4 el b
Parie syl (3ges Ll L o)S 0 slaarass
a5 b, B 05 o b 5 09 4l 51 ) 5o
olads JSo ol rals ol 2 )0 0gueeS pxe lade 4

b g9oge nl Soke 1

Syl w5l az e a5 ol plas @l rizes

w2 Ol (ol ouds awlS ww Slas| o jo dilsog,
P & Oy Sz 5 4L (alS 5 aw (gilee B
dosls alds el e 0wl ol Ho Bas (g0 d
Comdg az ;o 500 Oilie 40,10 9925 (5 den 9500
Pl sl oo 4 Jloy Ll l ailag) o]
508 BogeaS o ald) Gl @il 090 (LalS m
4 Ahmadi et al. (2018) adlas ;o .conl oo i



v

Ol &1 9 6lal (owiige (gl (oole 4 2l
Voo sl g9 o o losd o0 3l90 Jlw

gl e L - L

¥5

- 5l

-F)L@(?%)L;.u —_— 00 0,3 x>

£t

(MCM) O 6053 x>

|
) \
¥ ‘
YA
\nd |
Yy I n
\ Y Y ¥ N 4 Y A q \- AR \'Y

olo

(oo pioygalin) Bud 50253 b 9230w e (b (W w3l o83 duaglio Hlages 1(R) S

099 )l n g 50 @05 jho a0yl als )
o i (ol 4y ol S s canlllan oyl Slos b
apliz g wdlioe ol 5l Lo plad gl ouds (puns
3 oy L, Blod 4 s ol 5110 00,00 ol o Ban
Wlgige OIS sl (Jloggps ol pad JB 5 »
4 by e slaanass ooled 4 ol JlSy Do sl
385 Sal oY S e Gy (§3900S g (9 05
walllas (pl 10 00 fpurtd Bad (60153 pane 5l Jlo ]
Ofnle 0ph alS (S slaygelie VIOY Gliee
bS50 Glagarass e C85 Al e
Sow 5l sy M ez spdypleebl b oond
Glbie Lol sl 9,8 Sl ol Larass (gmeS
G mls b oaS el ooy cwln s ol
slogs L bl g5040 L KadKhoda et al. (2017)
Dby 3l edliul b 53 liz aw o mlie Jarasy alise

Syl Cdsllas g b

=

3351 oz SlS b aS ol (LS ey 0l

ez b gl slogs i b duw las] Lo ;3 4o,
Sysbas Sl Al 28l 55 s )3 00l 0235 Ol x>
Sooliw 3l ooy 4 Lol el )5 bogeeS w4
IVEACIYVE i cspa eler sl B U
(500 & leas £ dnlgS anSa e pgalon VDA g VATE
Ao e 3 Gileo S e hall Oliss el
)l g b ailhog, sl e 5l gy 0 alS
| W TR T OV SR c“a>)Lo|5
ol ol 55 &5 039 CaSe oygeln 1+ 100 Jlo 5
39l Sl b s el odu ;) xS oy gulis FITA @
el sl o)z b sl oyl (b ailss,
el o0l awlS 1 sy e o> s 5 (g 5lwo 3
5150 ogeS o Sl s o 00wl Cowds (galal,
s Ol anllae cnl o alBsg) 0l e halS
S o 5 65 oSan llor iy o oS S
oo Jeloe Koo by JLSaS Sl s 4 895



Ol 2! ST 5 6 kel (owiigen (Lidghy (ool 4 pid
Voo sl .y 9 e 0 lous .o 3l90 Jlw

YyYy

&lw

FVV-YYY o of o)l YA als .S g o il a5

O (i 9 Pl ol glie (S g (o8 (il (anass (65leand VYAY L i b e g 6l S p i
YY-vf o A o)Lo..Cf; ‘u)LaLQ 9 UT 4.3).“.0 J.Q(w.o J.Q,w

SO s 3 A (6510 0500 5o ol LSS v )6l o Sae SU 3L AYAE L Slhei g 5 eg liw (D ey o
FV-YO o pgus 0 lods cpitds Jlo « S 5 O wolio cbla> 4 i . bgle o 43350

égl.}..c oamass alize glogs liw @Li})l VAP 6,39 g 6&[.31 s G..;L.c).uo i Gdezalls . b “p “5;#...9-1&;)5
o led a3l Jlo sylo il (pwsipe 5 pole (hash — sole @ i by B, 5l oLl b 5B liz ww O
IY-YY o N7

Ls):)d.nla): \)).J)Lf Ls Qé}da‘“’ g_j éJL.A )‘ d"‘"‘e(" 6)“))’ °)€d WJJM \VQ\ uLl.b- ‘0P 9 d)w C‘ ‘L) ‘o|99'- ue‘....o
YEF-YOV (o oF o,lels OVF al> (65,9l drugy g ola8l 4y i Loy

5,555, 3l ookl b 05 5l5 5 5 pl adgo el j0 Ol wolis i pamass VYA Cotgd )l olyods o g 1ol (e
Ol S olzils iz col mlie o pae (o (el JaiS aeiids (6 lusdigy — g loands

Joe xals 5 oolazwl b 5 ol asg> zhw o Ol mle ags arass g, aly AYAZ L el e g | woly e
A8 o oF o)l e Jlo .ol mlie Glidss (COA) sl (o 5ludigy o,55 s MODSIM (g 5lua s

JJ.A 9 W"‘“"""" @L’ﬁ" Q"ﬁ) SeS Le )-MAS)-A-O‘ Sow u)m uT )‘ 6)“5)9")9:’. w);d.a RAY4 Gn.]am 9 ‘6)09.:
YYO-YEY Lo FA 0,50 ¥ o)l (o)l ol S g Ol wlidiog . s 2 65,40l
o oS5 Ol pgle @585 508 509,05kl 4Kt il JUI 168590 anlllae il Koo sleasl (5,55 (sl
AT o i g olin o)lad (rias

Lyl )0 ojshaieaiz 35w 3l (6,10 oyt (s 0 Cenliw anwgd AYAY L el e g 00l iz e o5,
NV-YY P P90 3)Lo.~f.v (PG JL...» S 9 u_:i é}L».A cbslas 4\.:)..4...4 .MODSIM /\,\J..\.o )| oolawl L: s_j &:Luo wéj\.\m

ol8zils el ol )5 o oo pl abs> (55,40l g (o3lwans ;0 MODSIM Jae obj,l AYA ool s
Ol gl 0ged) G g 2l S
Shourian, M., Y. Raoufi Y and j. Attari. 2017. Interbasin Water Transfer Capacity Design by Two

Approaches of Simulation-Optimization and Multicriteria Decision Making. J. Water Resour. Plann.
Manage. 143(9): 04017054.



YYy

Ol 2! O 9 6yl (owiipe (Lidghy (oole 4y
Voo sl g9 o o losd o0 3l90 Jlw

Evaluation of different water allocation scenarios from Kalan Malayer
Reservoir using MODSIM software

Maryam Bayatvarkeshi!, Abbas Abbasi? and Hamed Nouzari3

Abstract

Due to increasing gap between water supply and demand, paying close attention to the principles of
optimal water allocation is inevitable. In the present investigation, allocations from Kalan Malayer
Reservoir to demands identified by the Iranian Ministry of Energy were evaluated using MODSIMS.1.
These demands are environmental and sustainability requirements, City of Malayer drinking water,
agricultural requirement of the downstream lands, irrigation of Sahand Malayer farms and industrial
centers. The analysis temporal scale was a 12-month period with monthly time steps during year 2016-
2017. The purpose of this study was to evaluate the behavior of the dam reservoir when the inflow is
reduced. Four scenarios including 5, 10, 15 and 20 percent river reduction in flow to the reservoir were
investigated. The results indicated that with decrease in the river inflow, the stored water in the dam
reservoir would decreased and there would be shortage to meet all demands. The deficiencies volume
in supplying water to demands from the first scenario to the fourth scenario was 0.373, 0.748, 1.124
and 1.508 MCM, respectively. In other words, the relationship between the decrease in stored water
volume in the dam reservoir and river inflow reduction was linear. Therefore, in order to meet the
demands in all four scenarios, the allocation to the demand points should be reduced according to the
priorities of the demands. The other solution is to reduce the target storage volume equal to the total
deficiency volume in that month.

Keywords: Allocation, Shortage, MODSIM, Kalan Malayer Dam.
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Evaluation of different water allocation scenarios from Kalan Malayer
Reservoir using MODSIM software

Maryam Bayatvarkeshi!, Abbas Abbasi? and Hamed Nouzari3
Introduction

Due to increasing gap between water supply and demand, paying close attention to the principles of
optimal water allocation is inevitable. Determination of the amount of water that can be allocated from
surface and groundwater resources to different usages in catchments is carried out by priority. In this
case, mathematical models are considered as proficiency approach for simulation and optimization. The
overcrowding in the vast majority of areas in Iran have cased to increase in water consumption
particularly in agriculture sector (Dashti et al., 2016). Malayer, located in west of Iran, is not exception
and the population growth, the decrease precipitation, and over withdrawing from the surface and
ground water resources led to considerable decline in water resources. The main purpose of this
investigation would be evaluating of dam reservoir performance against distinct scenarios of river
discharge decrease in established dam location for variety uses in Malayer as a case study. The findings
could provide a broad range of benefits in water resources management sector.

Methodology

In the present investigation, allocations from Kalan Malayer Reservoir to demands identified by the Iranian
Ministry of Energy were evaluated using MODSIM8.1. These demands are environmental and
sustainability requirements, City of Malayer drinking water, agricultural requirement of the downstream
lands, irrigation of Sahand Malayer farms and industrial centers. The analysis temporal scale was a 12-
month period with monthly time steps during year 2016-2017. Four scenarios including 5, 10, 15 and
20 percent river reduction in flow to the reservoir were investigated. Evaluation and calibration of the
model was conducted by the root mean square error (RMSE) and the correlation coefficient (r).

Discussion and Conclusion

In this investigation, for calibrating and validating, the level of the observed and the estimated by the
model throughout the studied period from the Sep. 2016 to the Sep. 2017 was drawn. The Figure 1
depicts the comparison of the observed and estimated level.
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Figure (1): The comparison of the observed and estimated level

The results indicated that with decrease in the river inflow, the stored water in the dam reservoir would
decreased and there would be shortage to meet all demands. The deficiencies volume in supplying water
to demands from the first scenario to the fourth scenario was 0.373, 0.748, 1.124 and 1.508 MCM,
respectively. In other words, the relationship between the decrease in stored water volume in the dam
reservoir and river inflow reduction was linear. Therefore, in order to meet the demands in all four
scenarios, the allocation to the demand points should be reduced according to the priorities of the
demands. The other solution is to reduce the target storage volume equal to the total deficiency volume
in that month. In the study of Ahmadi et al. (2018), the water shortage in the seasons of the precipitation
decline and the withdraw increase has been reported, which is in line with the present survey. In general,
it can be included that the allocated volumes are suitable and in line with the reported values by the
power ministry. The same finding has been declared by Kadkhoda et al. (2017). The obtained
connection among the shortage volumes in the existing survey, it can be inferred that the worst phrase
with considering the zero discharge for rivers, the dam would be able to allocate the whole demands.
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