[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.163 ]

V0. RO Ll 5 5le N oyled piin Jlo ul 055> o poae aslizags

6l e il 5 55)5LS pole olSils
35l 059> Cu ko aolilingly

ANP (9) &yl jdul 0392 33 (o) 23 sl Sluo! camlio Gblio (Lol

Tl (o bo ousmw o T (Jhu 3 Joi o olaly Grtn 199 S0 (6 kol Sluo

(s:asghari @UIMia.aC.ir : Jgguews ol g9) cdrog )| olKiils ¢ Loliwl -

e oKl (ol canlis IS assgal sl Y
o) e oSl ol ¥
ol oy s bl IS (gemeails
AT 1y s AV sl o o

ol

slacddled 6l p oussSdgume Jole of 9 O oh P guito S doud 9 S dbleo £33 ol gl HglhS 31 Sloswes i
5wl (S ) ‘5&9." 31 ooliiw! | had ogaeS (40,5 Bk p slaely 5 (SO ..\.vT‘so slouds &y bl ol 5o (3Ll
A4S Sl (o pd alos 51 a5 Cllld o)Ll (Suoy ) dow 4 (498 (o0 (S0 ) 1) 6ngT 3l eolawl g (gilwo s d sdoguis
ouls (s (g3 (2l 9 10 Sl 1y b o1l 31 (590 5 9 Sukiitty Sgudr 15 29290 (T il e laF (o0 T S8
Go—w Slasa! gl = Lo LSt (1 5 dxiun 0 lrodss (6 o8 paowai sl g (oLl 2 OleMb| phiwonw 302l L G
2L ol o s HIS 5T il o Gl iyl gl (s g (2Ll yddl ol 0395 (o)
9 033,5 (5 3lwoskel GIS luxo yo caxillae 3 g0 ddilaio (S5 @bl g Lol T (oS (659999390955 I>1g w2yl
39 0=l da—wlxo Super Decision ,|3-3l0 5 10 Y 1 b WIS (39 9 )lxo 32 39 o> 9) amolio g ANP gig) jl eoliiwl b
L2 b 51 S w2 6l 00guxe JS GIS i’ &algi 51 ooliiw! b (e . 090,58 Bdo Codgamme 5l)lo (2 lg8 wam al> o
T 50 2l 4L ANP (g 5l (ludST (359 (bl p2 00l Gussdiny Sl Gli b «aled 53 o (ol aiey oo (mmni
o andllan 8 59— 00gaxo Lol 3l o ;0 10 a5 ols ‘_,L....’ oo ol o b dned cawliol b cawlio jlows 51 oIS
!l cawlioli o ;014 9 cawliols L».MH S0y YV el L.uu a0 )0 VA ccawlio o0 1) ceewlno

1S Judo aig] 59 (LSl i OleMbl (i « il 3u5ul 0595 (b G150 (a0 25w 1 glS sloeslg

Geeis 5° ol RS sloml s g 00,8 Sgaa |
S3lwo S Ol (i 9 (V) Wigd s
ool (gl dlaa¥ dblie o |y e slass]
s 1500 Y) 33 go w2l cmlin ol 51l
ol a5l 45_0‘)1—.’)& Jyad o 1) 62855 bl >
b Sl e Blge 10 9 00,5 003 (el SS
A S (V) 0,5 oolaiwl o g oo (65,9l
A1 95 JB et s Sl (g reaiz Boe 50 (ein)
Gkl i) @l s dm (s g a8 S
(A) 1S o0 S j30 GoS 00iiS 5 p5laaz sloelz

O Jss)

doddo
o b (sLnsgenS 0,5 oy slodl 51 5o
Slpogi 5l cwl i sloao! jleslaiul
Ol ity sl Sl eoliul g (sjlue s
aS el olopyd aloz sl a5 culils o)Ll cige) ) S
gt ) 29750 (2l i S e (o0 ] ST
2O ol Rali 8, b ol 5155040 5 00t
6L'°L9)9—‘Q—é )| oslazul 6‘]‘? &LQU«.:)U ).».>‘ sleans
e Capide 9 40dis (7S lp b L 5L
i) e Sl Gl diged & el a8 5 550 O
i3 B (YY) cnl Glizes bls o
i) el b bz &5 aies oleojle


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.163
http://jwmr.sanru.ac.ir/article-1-667-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.163 ]

Vo) VA0 e g ke N o les /

{\WAW&%WMW\
Trapped water in sand

Clayish soil

Wing wail
. w:au " ’T

e Jlo )..ZJT 035> Cu i deliizghy

-

%WAW:
Dry sand

|I;mm\ 5 Stone apror

I_I Concrete wall

) (eghan (o)) duw Jao =) S5

iy b Ay Sl f S Bee (5P
O S alerd CosS 5 (e SB (5 ndidek
RIS e o Cdise 1S (6 S A
5 o &Gl eSS adlaie 5 () (55m)98
L ey sloomw wlasl caslin sl ) So (s
s 3 (Slolanle polial couiz s 3l oolanul
5| ddlllas ol o aiizs ey bl i SleSlll
85 092y e S5alsh 90 lrogas sl sla o)
oA ls esul o> mhaw walpl Jsb alpl e 5o
Lo oS Joo (oulidipme) Sloogas 5 LS by
S8l g aSew 352y s 9 JH n S Bee
P7 Sl adhie VW Jgl ad> e )3 ()L Gl 9 gl
cmas oLl s 45 s L odb b e dilaio

5 olsl adlaie ¥ 600 5 slaass> g anol cocal
Al olgiinn Jore o i 50 S Sl Colys o
0397 (slidipme; oSy (V7) o) 5en 5 Slorles

shle o sloow b aslie o ey o

Sylse il 4 ol oo alaz ol 5148 el (o0b 5 sl
e O3 g 50 e 621 0,5 o)l
O3 Sl S8 o el glaan jo i oo
O g Sl e el (Sogll (2 53 S ]
It 5 ] 6;3!9?]9 ros sl s S >
S balinsg; oy O ol (sl (e sl
3 Jie (e (Vo)) Zesl 809,80 9 e
Ot (S (e e S dloml g dngs
oM ol abl oo s Slast 6l canlie 3bl
aiiler ooy Jolse 5 ojlne a5 090 0 (LOU lx]
eboizl —golatdl 5 (So3elg,am 9 (S0 b (slajlne
Mad oo (e ) lads calie (2L o
shosliinl L amsoje 5o Jalge ol (et 9 oy oS
oloj aje g Sdg B0 ateils (S slat,
i 9 598 5| (oo sLod 059 el Loty o

@iy sl 1) e Siadaas b o) aiS
5o iols 18 aslllacs jae (Loe e Slasl sy
s o5 pdndeas glaa i 3l U asllas oyl
aS anl 5l 00, ol zhaw B Gas b pl Calss
g NAD 2303590 g VO FONO Ve I a
Sl e 039> (6 iy talisyd a2 b o] (Slogyen
Jniliy loasSBllog 5ee ST 0 sl 00 yuntd el
oaly de.ildiily s s Slasl gl el
A Sl el Jome a0 (F) 15— 9
sl ojem 5o &l Lz Slid (55) (i
O ol S8 050 oL L gl OIS
Blasl sl adsl Jomilly o5 S5 ) alaosly jolaio
005 e g plolid sidbge Llo 1) (e o
72 iy S Sl (gl Al o Faslin s
il Sy e 5l solit ol Ly oS (s,
ol 5l eaelemoan =l a8 e g olelis
o Glid Job e Ve e dgus jlas ol lid asdlas
i) S Bl g a9 S gy Jl
L sleslewl b ol o pSccwlie a5 0410 09>y
OF) )en 5 (0,5 Conl puns LB s‘;é)ﬂ VEINE
Sla! gl m cwlin Gble aslae Cys b o

o i 55l ol (GIS) Ll ledl
Sopiee 9 )L 5 il Pl )3 (S e
gyl 8 Galize s LS o el il
slls bl loliss 5 s anee; o bap)] 5l ol oo
S (M) ghlsen 5 (2ol Conzr 9w Jouilsy
sl ) Seidaes Gblie 6l (ein) Slaow
o=l ase S gl o 1y bzl o 1Sy dalaio
Olyee G2l L (xbaw slovs aScnl Gl b (piins
@hlS il e St Jgad 50 pes ol Lo
L i) oo aS J o auil atsls 1) a5
Cmylaze Lais g p5ud (e ali>de BB alS
elay)l o8, Joo alas ol yo q.:_;;':l.;‘sn S
alwg 4 dndllas 0,90 dilaie ailsog, 4 o (DEM)
Jo—saga o8zl sl ArCGIS)I)Jlra)_,
Ad 3yl om0 i gl Pl 5, MODFLOW
COMSOL Multiphysics l;-8ls 5 51 oolazwl b s
Sls plas bt cusd oSl ] jlael 5 o S 6,k
odos sl Sal) 5l S sy dwe 3l colaiul aS
DBl e SiSdaes g Siad bl o Of Copoe
iy o 2l o (V) LSes 5 g
= Jolge a5 ool Hlas s 0 cadilas


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.163
http://jwmr.sanru.ac.ir/article-1-667-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.163 ]

VoY ANP iy, a0 il jsul 0j9 50 () ) slds Slasl conlie Gblie slolis

9y oo o3liiul )] 51 o plys &5 (MCDM)
SLeMbl Sl (5 fsapelS pole 5| (il
U cenl Oldas )0 3800 g (i pow pole (L3l s

(A) 358 e cowlio ol &y wilssy

sy, 9 Slgo
axfllae o 40 adlaio
Ol jo c.eolj )_..J| gAJu‘ 059> dxlllae 5,50 didlnio
e s A F A Y Ll b L ol
Slas (Y JSa) ols L8 YY FFF Y‘S,ulfa
9 ;9)_$ uu)l_s ‘Lfib" ;_)LCBU)‘ Sg9>9 Ll 4 00gdo
G"’*‘)"M‘“u;‘-\") |r~af.MJ“5>LvJUa.oLgo.>5..\m
BLE) [GWAY ) ulq‘s) = QHGA b)5|).f uai.o)m
S95,b 5l Sl A )0 A8 ead 0 9] axSe e
odae VWYIAR Slelis | o 5 YV/PY o 4o aie
g S99 u‘ o).é._m \)HLS_A 09) QJ'“M UJSA).J»G
A S g ol o ol3T g5 5l aslllas 550 03ga e
CJ‘S ‘_,’_.3)41 9 ol)"| 0y 4o ddlaie )0 09> g0 Lgl.n:ol.?
u.:‘/,f S5 P)S 4 l,...w.” @LJU?A 03gde () wloads
ol 55 g oS il B lelis| | a8 o
9 S53950 09e o Glate adbaie cpl (oulidine;
Sazly oS g odiligy |) adlais odes idu
Vg oo Drgmmme (S )l T aolie) oigd aydas
3oyl e il edls aslsog, adl o . (V)
L 8l olyT jgae olgsel O el Sldlas odgame
09gd—2x0 &.))J )0 E— 0 ]..95_15 VY colww
s ol Sl oyh s ol oo JoSis  Sladlas
das 50 S jebay 009 e i jo 8] Slga,
das ;0 5 Gy VO SSTas U g S Gaas Cudo (B b
L.‘bol} d.\.ls (S“‘JL"“JL)"A) C)l’“"‘” B Lol 00l ‘s’LAAJLonJ
slaay SELS Cwls onls s ,la> sl ogi o
ol 00 0030 i dgai g S yd aly Bl
oy L plgSul 48 0503 (2,8 Ll o0 S s y5boe
Sglate 5 B Cond a3l il s o]
Cormad py5 s 45 gl o 1ansl 0y oS5
S8 sl o JSis | ool eyiw L glgsel

(S d Ll S 1) g, 8 0o 13 (e
LS 5 S99 0 «STels 0t (el e
Ol 4l isls 18 (s 3590 1) 9o B 059 (21
09> g 5l oo ,0 Ve dga> aS sl ylis Budss
milie () 05 S Sl (gl gmoy B sl
Bl (b )0 (V) (S ) jelg o3 il e
Sleslawl L1y sy sboows Sl 6l cwlis
Slo—d gloaialy ;o (6,8 puamad loiiy o

s i) 9 a5 s 325 55 Sess
@yt enlinl sblis 8 (glalono 5l oslizal b lazy
o3gazms YV olawi g al glolid o)) o Slasl

5 ciS ol suwjp) dw Slasl gl calie
88 51 5 Ly each alolit 3blis any alo
Calesys g ol anlie S0 SH L byl sbeylixe
bobd ;588 (s sl s el
Sl el gl Jzme (1) GhlSen 5 (Fiar o
G S el g,y 3l oolaiwl b1y ey dus Slas
50 050,85 ol oles bl G ye 5o o )lre Wiz
olsasl o iS5t 5 p3Y slajlone lol aslllas oy
ol Lajlone ol (s 035 (sl o (S0
Tob 5 el an (sl Al ol a ]
2ol e aS ol s Gbios ol b wind
syl JI 8 e | o Laylae , Ko Ly aslas
60l oy sl 00ls plaisl vem 4y 1) g o i
A Slas] cgr cwlio Bblas (YY) o )LSen 4
5 2l Cledbl i 5l ooliiul b o )
Oldmed Ll M s jo (ol e allle Julow
oY sl loe Jgl alo o jo Badod ol o Sols pll
el LS VY 5l e s § Ll
Gy ailaie 4 Lps aJgl ald> o o ouis asc e
2O OBSes 5 Sy CiS (Byre Souaglyl
Fuzzy-AHP g AHP s, 5o 3l ool ul Ly dbo0
ORI jo (e S Slasl gl el bl
shas ol lis odos glos .aiols 1,3 axlllas 590
VFAHP (is) ;0 boje> ) (25,5 abaili OF goaxe
bl Lo a1aai YO Fuzzy-AHP g, 0 g alads
el aile Slised g 00gmw yiws LB 5 sl
g yidiow (6 pdyBlasil Fuzzy-AHP 5g, aS ols lis
S50 s canlio bl posi jo (6 YL clll
w Slasl 6y calis sl e bl 4™ L)
4295 b g S | gouxte Jelge (235 Slaiy0 Soen
(OB ) Fhe syl (Fozmn 5 SoS @
5 el i Sledbl slo g 5l oolaiwl &g 50
T siyieling (s soel b b o] el
S5 lpramal Glaiady plis 23,5 e

1- Multiple Criteria Decision Making


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.163
http://jwmr.sanru.ac.ir/article-1-667-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.163 ]

o WYA0 lenals 5 lee NY o)lad Jpzie Jlo susel 059> S e aslitiangsy

ANP gy a0 a0Y o la )5 ()39 9 slne 52 (59
4LmoL_? LgL:bo.)L) O ] 00 ol !
Oleslow 514 ()8 da oS daal pl gl yne;
Sloslw 5 lewJ el sladlaie O jgel 5 (cwliiilsn
Gy Ve DEM 5005 331 )98 bl
W ,8 e bils Ll ol 5l cognl i,k a5 SRTM

28,5 1,8 eolaiwl 0,50

Wi E = E

e E

o0 dly i — ot slazel s 5 41535 el g8
axg5 b o,hw Cuwls 5 o] 10 4T pge Cuond ]
ol &ly By oo — )8 Jlad ol o asl s
S )1..\9" 0y 039350 0dile Bl pgw Ceond Lol
(YY) aeo oo JoSad 1) il
&l AICGIS10.2 (s 53la 5 51 iyl ol 4o
(olad - SLSe o J—do wols oL L ol
O0,y9) Cewdds § (>95 dmolie 51, Super Decision

» @

ol
Ol Ll
Fdl 32 01 059>
Lazlb,o gy

axdllas D)j.n ooam asas -Y JSM

Sl oaliwl 1 ANP &,08 cnl il (Y0) asle
Lo fiSen s gaen 55 Gl (oo slagnlide
Sl conlie promad SL5S1 g 335 Gt sl
bl e ity 9 3Sgm ANP (3l 1o .(VF) cunl
IS Gl g ke 5l Slasgezms Jol i
5 L iS4 il o ooilpo e by 5 (gl
sl (o905 085 (o0 S5 ) Jlite bl
Celra i 5 ;ole Lo ba)l0S 56 5 Lo
dlos alp po g sl Julos an 18 oo 4z S
ST o2y wllie L 1) Lacayglgl o]0 alds
s5g Lag] e alacglis Ji ool Ll s e
s o 0] 8 4 el )] gl ulgl ol
el (glaSet Jdow a5l ol > il
laiss (5550 (Siuly (51 Jolos aiul 2 o512
oS e 5o |y sladss Bl g (Sgy0 (Suly)
St Ll 0] )5 a5 el ] gl yangs
dlos anTp Joo (S jsboas oo syt s sl
abul) a5 Conl T preal 0oz )lr (515 alades
A58 el gsban plee 1) (o5l ahadis 5 5 S0
Ol @ il e Jelos anld g 50 98 (e
(F JSL) 3o soga 5 (ol po Aludes TS 5L

(YO)

s bs)
So 0 e 1) (655 preal Blane 51 (g 5knms
SMabas Jodo 4 onl g ol sl (oTye aledes L
b sloygisl Lasy a5 ol alizie sl ygusl (e
S ol mhw leyeS 4y pols (Sily YL
Lo a Sllos sla Sily b dltve S5 gai)lisle
odd olwlids glo mdS o (69,95 5L w2 0 ol
[y AHP (og, gelaw 95,5 <8l j0 aSols oo o
g loa ¥ oy Pl el a5 blaw J> oly
o9y (OVA) sl 00,5 sl 0 1o 0929 Lo Lo
3l eoes ©yge g S0k Sele sow I ANP
oo |y 6yt AHP 45 ol ylan o «il,] AHP
w2l8 ag S baly, L ool e alales slo s Lo
ez o (3 cazmy Lulg, 50 ANPLS
01,3 .(0Y) e e o5l 1) oy lixe g puewad caliseo
aS Sl (2L )55 Lees ANP (glases Ll
g Lo Sy da S mo py ilisie glyl (o) Sl
J=do ojlv e @8l patnn & g0 1) oo )05 5L
HS am g gLl gl Setul ogoni )5 ) (nl Codige
s Sl Bty 8 eSaia] Slrkee o
s ol 48 Lo |l cd Gl ol
Al oS acliie goae ol SO 0l o Cgme
Calicn el claisSay 1y adyl Slaslrs Slla a5


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.163
http://jwmr.sanru.ac.ir/article-1-667-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.163 ]

\of ANP i, a0 il 550l oj95 30 (e ) glodas Slasl Canlin Bblie olulis

i s oSl

¥

- sl

ok s el

ool s Lol a1, 5 SISt Jalo iz T8 s glis ¥ IS

Diigs |y a5 pgms a5 50 seluwsds (s ilo
OlFse ) e slaadgs jolic g a5 (59 was
FlseBb o milepl ) abse slaggin )
Slbls,l akd g oolas g 1) aSils IS o yilo ol
Slwls ol aline wols Jolis |y basgs 0 Jlo
gl Loaiy 535 ol Caglgl Jlon b sl anlsl ol
D¢

O o A5 ,50 la el )b ool candllas opl yo
aoa > by e s oloul 6l el
zl il saiplonl L8 Gldlas ¢ ololis IS5l
Gblie g Lool> canlpl ¢ oS (559198 ,90955 slaol
dw Ao Jj‘ )...n‘)b Cead dw 4.1.'>,o)o Oy gji.wa
9 S2390sss sl bre « Soiglg,0un sl )lne Al

o 4o abgS 3l o as o] b ogdle o il )b oy
Al (Sly i Lea i a0 witie bad e
S S0 4t isSs Bolis sl 5 (F JS)
Ll 00l oolawl ‘_QAD-

o) S 2ol laSes sl F S

el 1At Lo anl b e o IS als e o5
( Jso2) (Hi9 w8 omilepl pmile an Jults oS
(F a2 g9 (bl (7 Jgo2) (S59 mile

Jao sleol S

ol 00 J.»S_“u GL»o‘ 4_L>J.a )LP )lANP
'(\ \Gf)

s i m5kojls o oyl gl Al o
s S O jg0dn g w2l Ojg0a b
sbayloy 5 (o) dmlio slogm jleipgs al>
g a2 )0 6 S meal slogy) yols
w2l L‘boi J=S slaybse ey o L@QT Ccod|
L (255 ooty 55 glogs baog )T wigdh oo alin
dolie pals Baa o Loyl 6,35 564 asg
g s

Sl (prodd o 5ile) G ilo ol oSS spgen al o
L s S 50 (S (gonaglsl 05l Caws 4
LELQQ}L“ ‘5)‘9 61-”'-4 W5J5‘ Lgl.b)‘b].g cd.‘l.m.}‘j Q‘).,_ul)
o le St 10 a0 o il ol
)““S‘>5S 6‘)‘—>| a °MM QM-’)-’[A hi’ W—:

Sl 0j9 o d—alone i Lz 4> 1o

[ |

34y e sla S (35 9 Jlere ,0 (359 i S
(o yle ol .ad awlxe Super Decision l3-8ls 3


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.163
http://jwmr.sanru.ac.ir/article-1-667-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.163 ]

Y00 WA bl 5 5l Y o)leid [pte Jlo 5usu] 0js> o pae dsliiags

@ lizeo oliads ag by ;) w‘j R xS (sl
ol Blas ay Jlos 4y b, opl cwl oo )b
A a5 ke abb ) ail o lawgie Sl
753 sleog ;5 e Silae 5l S 2 Slyail il
ool gamards yhgy ol 500 Ojleds 05 o plodl
oSl giSlas 4y g oo, jo il jly rals Jlis &

W) ol ik g ol

2 SLa S (55 el cam al> e 50 all o
s 3 3lzu] GIS lasre (o calizee sl (ol )b
=il Slles g 0 abg o slaasY 0 o )Lxe (59
Iy So5mmo 3bliw au¥ w235 O a0 Ay
Sl ablie ol g 9ms)s Jleel Cadgame G lorea
)l oolaz_ul l_a )_..Q) C.ul_u c\_\> u..ﬁl_a S 6‘)) 9 (A
oS i 4 adhie J5 0 o S oo,

| e 3313 Sledas Slasl sleles |

| tlete |0 stastens| ‘ Ka3alsraed 5o slone \
[ | | —
|.:-"-'--T-c:—e-°5|| St ||¢-:-}|]s:u'5| | ~l—~ I ,:sl-u--, | [ = u-],.f |

I

| ArcGIS Lume o Laas¥ (g slwsolel ‘

| Super Decision jl331e 5 huxo 30 ANP L5s; 4 b ol )l 558 cymnd |

| AreGIS buxe ;s Laasy $155F passs |

| HaSn Fblio ¥ cuvgaxs Jles! |

|¢m;)¢3 Sl Slasl Conlie Ghlie g lwlos |

.G|Sj o)lu-a\‘? L;):.i ol L5|°‘| -

¥ Jgaz od o )5 5leel 0 5l b canslin jlos
sl )y sl o !l sl
L oSG oolael Jgaz cpl jo a0 oo lis oolaiwls,ge
slaao,s ;S oble Jouz slael 5 bl Slis @y
abg,e slo el o Lajlasl cpl 5l o colue

s Btl3 5l oolainl b (gtee )y jo Slas ] conlie 3blie ololiss anl g -0 Jss

ooliswld 90 (5 ol yly dlindii (6 jlwoslo]
slosls ‘_g)'l_.»odl_a] Gl iz ol o
oaletuls g0 sl 31 SO, ArCGIS o solaiwls g0
L mlials Lo ) Slitel b cansliols w095 5 iy &
5 F 5Ll b conlie o 5lial b canlin B oY 5Ll

oy S 15 Cobuwe oy =) Jga

= ke e e Skl bl
X A A ¥ 3 s
Y5 Y O o® Y liiorens
YAYF NF A o2 mls

o . £0 S35 9eg85a=ls
Sf W vt ¥ Jus
YOoYe A 5 aal ]
VE 1R R VR L S 2N Lol

oalsplonl ledlas g b cuw )y (bl p ol 505 s
Slaal gl il (e Qo0 St 3l S el
aed jloslaiwl b cod aidi . cowl guw ) S
T 4 cwd Gabod pl 10 a8 0l 4y dalaie DEM
5 g Ve LAALODEY XU a0 095 5
bl GladsY 53 o i A5 Al el 42,0 00

(F ) ailco calico Jlows b

S ozl )3 F5e Lo bre (n St alox

acilaie YU L o ol dilate (ot e
5 e a2l 35 5 e wadlaie (talo b ogdle
dibie ol ST iz D9d(o0 (S S 40
Slocad ;0 WS Cund faw S o 5l g3g0> b
sy slonl (aein) S sl & (S o> VU

1- Natural Breaks


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.163
http://jwmr.sanru.ac.ir/article-1-667-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.163 ]

Vo7

ANP iy, a0 il jsul 0j9 50 () ) slds Slasl conlie Gblie slolis

F90E o pilepl =V Jgax

Sidlns 2L Sigls e
e 555 slaa=ly ] sl 5 ol al ]
-0 SIFTY Y- Y JYYY RV 1050 anl ] A
Sislare
-0 <155V A A JESYIRYY /£ o>
IYFA <IYOA IYay fiad) YTV e¥rY IYFA Jos
Y AR ey IYAQ YA vER Y ey S b
ISV E <IBYY NS VA YVA ey 3% olises;
INEY “IVEY NSy INEY SNEY O NEY Y. 555 ooty o
IAYY - IABY IAYY IAYY JAYY A “IA o Silnst
39 o bonl =Y Jgur
Sidns 2l Siolg e
b 55 slaa=ly i) sl s ol aalyl
YT “No¥ T AN AN SVEY “IYVA YFY aal ]
<Y NARIN NAs Yoy <IYa¥ SANE <YAY ol> Sislien
oJe5Y g Ve <[+ YA “J+YA /- A A% S5
“[-YY -I-Y¥ -/-va I-$A “1-FA RV A ey S b
IVEY SIVEA YV I+4- /-4 N TN ooliiisee;
<[+0) -I-¥F -1-0¥% N N o8 et 55 claasl .
- IYOF Yy LYY his! NS Y0 <Y s $3lns
&> o lopl -F Jgur
Siddng b Sigdsnee
- 555 slea=ly b sl s ol ol
YV YV YV YV YV YV YV PN A
SIYY- SIYY- SIYY- SIYY- SIYY- <IYY- Y. ol Siela e
“fevy “fevy <Jevy “fevy “fevy IB%s [-YY Jos
N <[+0) <[+0) “1+0) <1-0) I-0) [+0) oy 6o b
SNYD <Y N8 SNYD YD Y8 VYO RIS
N -+ 0F <+ 0F RN I+ oF N I o5 555 slaasl s
-IY0F -IvOF -IVOF -I¥0F -IvOF o8 o8 s TRy

WEC [

PRea N

Pdat

ww’as N

W% |

ea’s' E

en’m E

10595 Lo 0 6)“&5;;’)')| s -F s


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.163
http://jwmr.sanru.ac.ir/article-1-667-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.163 ]

VoY WWAD liasls g 5l Y oled [pibe Jlo sl oje> o poe dsliiags

A o)y ;.J)'l o shblie Las;;é,ﬂ PRGNS
Wiy (G o Slas] glyy (ol ey Bl 5 g

AV JS2) 0 oS ¥ 5 iy 4 (olidins

b
Pl o Loadlse cp e aloxr 5l e oulid e
L) adloe (e ) S Slaal dais 3blie
Ll 19,55 52 (Slofmg ol 5l i S s
YL 63395 JJo 4 (555155 slaatig Yoons

FAYL E
= T
at -
o
2

Wilaat [y

Lol O

EAs' E AR, E
= 2

ww’oa’ N

PREE N

ea’v' E e E

0357 (ebedmn 0ol (5 I35 3| adds -V S

(A
S3998590955 ooty

g b Jold G (pl )0 (555198550555 slaoly
9 cwlin Ja)‘)—w 6‘)“> ] S QMBS
(A JS8) s caslials

ol sl
P59 pb e &le Sinl 4 az g b
PSS I [ I O P [ SV R PRV
& yo Bbloo g (blg,l by las oS e (Sl
LgLQJ_..u Sla! 6‘)—.’ g',‘_,..;L:.nU Lgl.:bolin )| ul...u.assf
JSB) o8 g G2 )5 AbE i e

WiESat

Wil [y

Laish
8l nls
E s

C8 i

Lol O
i
f
£

EASE E
=
S 2"
R H
1

s’ E

=
b
- o3
> 2
ey
¥ =
» B E A 1 Iid ;,
(= e = =]
anlad 3
ea®n' E watw.' E

597 6 )5 ol (6,05 o3| asds A S


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.163
http://jwmr.sanru.ac.ir/article-1-667-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.163 ]

VOA

FA®I E EAI E [ =

WSt

WiCal

Laisly d4
=%
$ialgd.eni) raky !

P’ N

. A
= : o ¥ 1E i =
L u
E " g e e e | 4
3 Lansie CPTVI]

e’ E a®n'E ea®w' E

0397 S35199 90955 Slaaxly ool (6 I35 03] s 4 S

5\”‘ Dee Yoo Voo ‘SL.Q‘QJ)JQL-J?J‘LleM

b canliol sloary s cad 5 @ e Vov e 5l St

WEC [y

PEtast N

wiatiet

ANP 5, a0 il 550 095 30 (e ) glodas Slasl onlie gblie olulis

Jowns

P ‘(T)u—?}"’ 69—“‘}‘ 03— r:l.?dl QLvJUa.n)o
oud a8 8 iy bl ddlaie (S 5l so Ve

ooliiul S s ol 5l 5 andllas cnl 4o g ol

FA% E EATR E AR E

ww’as N

)

ea’ E e’ E EA"w.!

09> S S ous LS)‘K&})‘ ass -V S

b s sloT 31,5g 00 a5 anlllan (glys s

)JJgva"’ ‘\D.. ‘\"’ ‘a’. le.mp{)? él.?.q‘
S U bl sloas¥ 5 s s g0 Voo el
OV JSs) o sl calie

ul,ﬂ

9 l_lbd_ﬁ‘).t—‘ )»._.ma )J LS—M-A))J) L;LQJ..MJ YW
ands laol Giegh opl )0 aisd s Slaxl sy, iz

g o zlyeul aibhie BS54 e5 adsijl 059> anlyl

1- Buffer


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.163
http://jwmr.sanru.ac.ir/article-1-667-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.163 ]

V04

EAY E

EATR E

AR E

WEC

PEPa N

syl

o -

B wmtabu

;; > = % ¥ A i I ;.
F ) == ——

ESR [y %
2 2

A’ E

ea’s' E

eaw' E

059> GLQAM).J X s)l..'\fdb})l asas -V Ji.u

%‘:?3)34%6):‘““1"')0‘)."&‘.‘:‘.‘5\"“ AREEIAREE
3550 93,5 alwl caslie jlon U casliols sloa¥ yy5

O JS3) cd,8 15 axlias

EACS E

YA bl g 5l IV o,les piin Jlo udul 055 Co o aeliiag’y

ol>

slos SLe ;o bajlae o Fete 51 500 (S
5 el adlaie So59le559,00m (SlB o) 2 (e )
B sl ol b el candg (gl cnlllas oyl

EATR E

EASHL

WEC

wes' N

- .
7 5
Y] e 4
z %2
a
lais
ala | Y
- A ‘
C"_E s anadba Py d
- - s vE A w |-
g} 68 - —_——__—
z [ _ Q. VLaghs z
kA"l E ea’r'E Fa%e.' E

058> slrol> oals (o I35 5l e VY S

OF JS8) s obyl gamy ) sboows Slas|

T

PR NI PR | P TOy S SV PR L O


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.163
http://jwmr.sanru.ac.ir/article-1-667-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.163 ]

\$- ANP iy, a5 il 550l 0j9 50 o)) slds Slasl canlie Gblie slolis

FA% E

EASR E AR E

WS

PECas N

et

=z

b,

ww’a.’ N

PR N

ea’e' E ea’w' E

il sl 09 30 giwe ) S Slas] daiee 3blie 4z VY JSs

B ) S Jolys s B i 5 a5 5
6l colial B g canlial gbolie o 3l (s i
Olalas Ly aS aslasd 3 )13 o) ) o Slasl
BhLin it ) e s oo s 52
il psul 0j9 4o i) sleaw Slasl sl
o=l 50 esle o caenleS 2ol (6 )8 .l ools
ools plaizl og> 4 |y Q)'ﬁ—(ﬁ]‘;ﬁ,f\ﬁ)’ Sl Bz
M)QYY (':")‘3[“‘05@‘6“9‘)‘6‘56)9‘194““"‘

DS oy ]y (G

o Jole aS sls olis gados ol 5l el gl

Ao L o) ezl o dele Koo b aylie o
O o Scwlio g canl ools plaisl og> a1y (59
T 5l S Slacad o (ej ) e Slal 6l
Lodaalpyl g Laole 5l alols Jole .ailoads xbly ax o
Ol gl 48 Bl e sum S Jale plprew
il )l 3blio 5l oo ,o Ve ams oo lid Guiow
G Bre e alold (o ey o Slaxl gl
Soaislw (wyp yo alais 5 15 laaal,l 5 ol
S dded JoIo 4 (555155 sladiins (olidipes)
S i Sosjny ol g8 bl bed pl o VU
g cmwlin Jlmun Bblis 5lao 0 YV sbow ol )0
Jole oy 50 Wl &dly ool () jo cwlis
Jacsye jlezr hid as ams o lis mls JuS

iy o Slasl el gblie olulis o byiel)l ;.36 -0 Jsus

s 555 9>l S5 %35l sl ol> e el
Y. X VA \F V0 \e \Y lisls
\$ Ve YA i Y- 1 3 bl L
ki 10 VO V& Vo \$ Ve clio Lions
VY \q Y \0 Y \$ \§ lio
1) VA £ VY Y VY ') colie s

A Jeele fn e ) (onbid e g ot ke
L oles and 54l mlo o)l callas wisg a8 )8
Sae,e VY as sas o ol La el )by 5l plas
S ol Slodgasa yo wslons lold sejp
sl il )b gl olael (ol as ilad 3 0108 Conlie

9 J_mf o) Lg)g)l_f ;L_s_..uL..wu.‘._A) sd_ib|).3| ‘LmoL?
VA AT 00 0V (g Sslstysests slavsls
el Joy0 VY

Colus Jl oo, V0 oS ol flis jiwgh opl b

swL}.A M)b \\ LwLJ.A )L...u.: d.xJUa.o 5)9.4\ obgd.?us
5;.,_.»L:.Al.::t;.,_w3,\_.o)o\‘v “,‘_.»L:.n:tz.f.@m)o YA
ol S =l L UV W EOY N VESR R R |
A olzl jo LA T 30 sle el )l s o a5l
e ool paay canl pl dols cowds ol 5 4 (o))
b 4 (5998 ,90955 sleaxly 5 S (e 5
lo L cwd ol mls wijls ) Sl (3 3 st
aS Q) o) )LSen 5 (Gg—uns 5 (V) Q‘)l—i“"‘”Su—?}%


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.163
http://jwmr.sanru.ac.ir/article-1-667-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.163 ]

V51 WYAD lls 5 olee VY 0)lod fpzis Jlo 5ol 059 2o pite aclitingy

NIPUSCIINWEINERE SOTTHER SN N
Sl Py ol Seeiny e Bl sl Sy
Loy, 5l paredg s Silgi oo adsl DL
A3 g Cdg 0 o9l o el as ail Ko
o=l SLass podgan Boiod (ol @l 45 005 o
5 210 Slalllas @l &5 (5 sblen woles 5

Glraw a5 el Y Sisaes gble o Jaoxe
b 5l S silaie oolitul 5 500 0 Sl (Seein
=2y o a5 s pas s 5 Slasl
95 55 4z g 2B plie (RalS cel &S cnl ol
Jacblas o b w00, 5 o ol 5l —ab olal

S35 o Sl idu &S wad oo (i mls iz s

053 dn |y cunlin [l sloaiyy 5l 55t ol
Lls Ly sl il o595 il oo cnlin (6 iydoii |
sleoss> n e 5l sth) 65,5laS slaas,e (pog
colio DLl aS a8, Jled 4 s ) lewl sl
ags sl Wlgi oo ()] )0 iy sladw sl g
SlLeSiSS 6,255 4 w4 Buios ol

Sl slapis g 0 psiad iz (6 5 ool
9 &y (VF) plSen g (03 @l b oLl 4>
g ool e 9 (VF) o), Ken 5 Sloodas (YY) ) Ke
gy aS oldnazsg L Jg o cdlhs (F) 1)e

bl o P laas 5l SLE Slews cag jlaocs 5 olic ol (9,0 5 Sgm slo Kiwly ples ANP
L g b Lol 005 (o0 51550 Jolows (sl 1, Loaigs

&Ll

1. Amini Zadeh Bazanjani, M.R. 2000. Kahnooj Kondar Underground Dam, Model for Reducing the
Effects of Drought, The First National Conference Examining Ways of Coping with Water Scarcity
and Drought. Tehran. Iran, 2: 519-509 (In Persian).

2. Chezagi, J. and H. Moradi. 2009. Location of Underground Dams by Removing Standards with GIS.
The Fifth National Conference on Science and Water Resources. Gorgan. Iran. 13: 65-68 (In Persian).

3. Chezgi, J., H.R. Moradi and M.M. Kheirkhah. 2010. L ocating of Suitable Sites for the Construction of
an Underground Dam Using Multi-Criteria Decision Method with Emphasis on Water Resources
(Case study: West of Tehran), Watershed Science and Engineering of Iran, 13: 65-68 (In Persian).

4. Dari, B. and A. Hamzei. 2010. Determine Strategy of Responding to Risks in Risk Management by
ANP Techniques, Case Study: North Azadegan Oil Field Development Project. Industrial
Management, 2: 92-75 (In Persian).

5. Esavi, V., J. Karami, A. Alimohammadi and S.A. Niknezhad. 2010. Comparison the AHP and
FUZZY-AHP Decision Making Methods in Underground Dam Site Selection in Taleghan Basin.
Scientific Quarterly Journal Geosciences, 22: 27-34 (In Persian).

6. Eshghizadeh, M. and N. Noura. 2010. Determining the Suitable site for Underground Dam
Construction on Qanat Case of Study, Dahanchenar Qanat of Kalat Watershed in Gonabad. Water and
Soil Conservation, 17: 45-63.(In Persian)

7. Fargi Sabokbar, H.A., H. Nasiri, M. Hamze, S. Talebi and Y. Rafiei. 2012. Identification of Suitable
Areas for Artificial Groundwater Recharge Using Integrated ANP and Pair Wise Comparison
Methods in GIS Environment, Case Study: Garbaygan Plain of Fasa. Geography and Environmental
Planning Journal, 44: 144-166 (In Persian).

8. Fargji, H., A. Samani, M. Ferydouni, F. Karimzadeh and H. Rahimi. 2008. Rura Landfill Site
Selection Using Analytic Networkprocess (ANP) Method, Case Study: Rura Regions of Ghochan
County, Journal of Humanism Modares, 1: 127-149 (In Persian).

9. Forzieri, G., M. Gardenti, F. Caparrini and F. Castelli. 2008. A Methodology for the Pre-Selection of
Suitable Sites for Surface and Underground Small Dams in Arid Areas, Case Study: Kidal, Mali.
Physics and Chemistry of the Earth, 33: 74-85.

10. Foster, S. and A. Tuinhof. 2004. Subsurface Dams to Augment Groundwater Storage in Basement
Terrain for Human Subsistence-Brazilian and Kenyan Experience, World Bank, Groundwater
Management Advisory Team, 5: 78-92.

11.Hale, H. and H. Karimian. 2010. Select the Most Appropriate Structure to Improve of System
Reliability by Analytic Network Process (ANP). International Journal of Industrial Engineering and
Management, 21: 32-24 (In Persian).

12.1shida, S, T. Tsuchihara, S. Y oshimoto and M. Imaizumi. 2011. Sustainable use of Groundwater with
Underground Dams. Japan Agricultural Research Quarterly, 45: 51-61.

13.Kheirkhah Zarkesh, M.M., H.R. Naseri, M.H. Davodi and H. Salami. 2008. Using Analytical
Hierarchy Process for Ranking Suitable Location of Groundwater Dams Construction, Case Study:
Northern Slopes of Karkas Mountains in Natanz, Pgjouhesh & Sazandegi, 79: 93-101 (In Persian).

14.Khorami, K., Gh. Vahabzadeh, K. Solimani and R. Taai. 2014. Determine Potential Areas of
Underground Dams in the Watershed Gharehsou. Journal of Watershed Engineering and


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.163
http://jwmr.sanru.ac.ir/article-1-667-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.163 ]

\PY ANP iy, a0 il jsul 0j9 50 () ) slds Slasl conlie Gblie slolis

Management, 2: 139-154 (In Persian).

15. Ministry of Agriculture, Agricultural Research Organization, Soil and Water Research Institute, A
Brief Study of Soil and Land Classification of Lorestan Province, 156 pp (In Persian).

16. Mohamadi Lord, A.H. 2009. Processes of Network Analysis in (ANP) and Hierarchical, Tehran,
Fardanesh Alborz Publication.168 pp (In Persian).

17.Momeni, M. and A.R. Sharifi Salim. 2011. Models and Software of Multi Index Decision, Science
Publications, Tehran, 219 pp (In Persian).

18. Najafi, A.A. 2010. Applying the Analytic Network Process to Analyze the Structural Challenges and
Organization Operating Environment in Project Management. International Journal of Industrial and
Management, 21: 63-76 (In Persian).

19. Nissen-Petersen, E. 2000. Water from Sand Rivers: Technical Handbook. Nairobi, Kenya Relma.

20.Onder, H. and M. Yilmaz. 2005. Underground Dams, a Tool of Sustainable Development and
Management of Groundwater Resources. European Water, 12: 35-45.

21. Ouerdachi, L., H. Boutaghane, R. Hafsi, T. Boulmaiz Tayeb and F. Bouzahar. 2012. Modeling of
Underground Dams Application to Planning in the Semi Arid Areas (Biskra, Algeria), Energy
Procedia, 18: 426-437.

22. Pirmoradi, R., M. Nakhaei and F. Asadian. 2010. Determininf of areas Suitable for Underground Dam
Construction Using GIS and AHP, Case Study: Plain Malayer in Hamedan, The Journal of Physical
Geography, 8: 51-66 (In Persian).

23. Regional Water Corporation of Lorestan Province. 2003. Amirkabir Technology University,Report of
Lorestan Province Drought Management Plan, 238 pp (In Persian).

24. Regional Water Corporation of Lorestan Province. 2011. Feasibility Report of Water resource study
area Aleshtar, Consulting Engineers of Zagros Sangab, 153 pp (In Persian).

25.Saaty, T.L. 2004. Decision making the Analytic Hierarchy and Network Processes (AHP/ANP),
Journal of Systems Science and Systems Engineering, 13: 1-34.

26. Soleymani, S. and M. Nikodel, A. Uroomiei and H.Bahrami. 2008. Location of Suitable Options for
the Construction of Underground Dams by GIS and RS (Case Study: Mashhad Plain). Third
Conference on Water Resources Management, Septamber, 1-9 (In Persian).

27. Vanrompay, L. 2003. Report on the Technical Evaluation and Impact Assessment of Sub-Surface
Dams (SSDs). Technical Report, Turkana Livestock Development Project, TLDP Technical Report,

14 pp.


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.163
http://jwmr.sanru.ac.ir/article-1-667-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.163 ]

Journal of Watershed Management Research Vol. 7, No. 13, Spring and SUMMEr 2016 ...........ccccovveerireiineiennien s e vveiseneneenenns 163

I dentifying of Suitable L ocation for Under ground Dam Construction in
Alashtar Basin by ANP

Sayyad Asghari Saraskanroud', Mehdi Belvas,? Batool Zeinali® and
Saiedeh Sahebi Vayghan®

1- Assistant Professor, Urmia University (Corresponding author: s.asghari @urmia.ac.ir)
2- Graduated M.Sc., Tabriz University
3- Assistant Professor, Mohagheghe Ardabili University
4- M.Sc. Student, Kharazmi University
Received: October 7, 2014 Accepted: December 14, 2014

Abstract

Main part of Iran isin arid and semi-arid region and water is a limiting factor of human
activities in this area. One of the ways to overcome seasona shortages of water is using
groundwater. Underground dam is a storage methods and use of groundwater that it can be used
to improve water resources management and increase utilities of these resources. In this study, It
has been tried to identify the most effective locations for the construction of underground dams
in the watershed of Alashtar by combing GIS and multi criteria decision systems. For this
purpose, were prepared data of 8 affecting parameters were prepared dope, geology, land use,
geomorphology units, faults, streams, wells and residentia areas in studied areaby GIS. Weight
of each criterion and weight classes of each layer was calculated by ANP method and paired
comparison in Super Decision software. In next stage, restricted areas were removed. Then each
of the defined criteria was classified for area using the GIS anaytica functions. At the end, the
final map was prepared in five classes from very good to poor by combination of zoning maps
based on the weight of the ANP method. Results indicated that 15% of the study area is very
suitable, 11% suitable, %18 elatively suitable, %37 unsuitable and %19 relatively unsuitable.

Keywords: Alashtar Watershed, Network Analytic Processes, Geographic information systems,
Site selection, Underground Dam
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