[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

VF- QLA-\AAA) FY o)l.o..i) s‘nséstLw ‘@w‘]:} fajl.c 60;9[5;.)&.».9.?0 4)]..,.)

- olgul 168 590 Axdllne) iy IS (s ylgsul 4o (1S (6 0y ol S5

ANANY s led G AABITY :allie cdly o

Y0-YV wlebeo

Qlﬁl ‘QLeré..A “ssl.d‘p 'n9lr- saSily ‘QW‘ oKisls 6)9J55)5*°55) 6):S° 6}’."5*5‘5 GO.wlS (G40
Email: Mkashefi58b@gmail.com
' olpl oledal ( ol am pele saSzils (laal olfisls Lozils 1 g Wl )5 50
Email: m.entezari@geo.ui.ac.ir
Olnl oledal (bl psle 0aSails (lodol olRisls (55098 90585 5,555 1plaBl (g yhnr o2 po
Email: m.jafari.geo@gmail.com

ouS

Olise & dlunly 45 0gu oo aid )5 5 30 (a5 O i (IS Slamin] Sy plgie 4 (5 2y o]
SBSH9 oy (15 Gpdcuml ol b b g Glail Ol @ i ) Comlos
03,8 o0 J 35S ylggl (Saolydgyuun b g9 Glgtel 4dd ()l 9 &9 (b CanylS (5590989055
45 0397 ¢ybimsl (1 50 (Sl @olger 5L 0590 Oyl guco ¢y yitogen oyl liwwl 30 (w15 (Sl lgz]
O g it ()5 Glggl il oo (FoglT dmians (sl jgude g Ao (aub byl pd 4 4z g5 b
O30 8391 2 B9 (5 Bud 318 395 Bl,bl oo @y (6359Lis 9 b Of ol y3 (Sl (i
ST CanlS’ (golgidiny S hgy 31 ool b ey g e ()5 Slalgsul (orab (63908 o]
SB ol LAl 51 (a5 iy AL A 6lp Joo ol 5 Al ge LT I e
- g Sl o0l o0l (cwlilgn (glaoliwn | )b slol 9 (g o 00 (5058 ) gL 51 Juro ( BLS Jiuligy
G2yl L 5l ddlie Cules 58 9.9 15 00 5158 (2L 551 9590 CLO,P Jole duws 3 guiulp (ylaie 43 6 23y
COP Juso I Jool> gulis .o guinaiinb (o8 (s 9 o cdawgio b)) b (s (6 pdycam] aiib & 50
YU 9 YU (s Al 95 50 (5 p iyl ()liae 9020 bl oo diilaie YU (a5 .y aml LLS
o) LS b oo s (39t o] gy Ay () s AT Ol o0 oy FY Sgus 4o dllie (]
51 cdiblons g andeid jokine 5 FYe ST ol Laagi o a5l gl sbgy kel IS ouidd oyLis b el
Al oo b (ST g 5 pdycam] I (S ol @b

Ol g2 ()8 DIl et (S )5 Glstl T el Goyed a8l « COP g, 15 (6 el 108 59 s

@L‘ﬁ‘fo ﬁ?l'c b..\i....u‘.) ‘ULQ—"'”‘ o‘im;‘a o > )|).lb UL‘L.’> ‘QLW‘ J,-‘MM QM}? A
2 . Cost action 620


mailto:Mkashefi58b@gmail.com
mailto:m.entezari@geo.ui.ac.ir
http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

doddo

035t (Sl el Gl ()5 Bblis o il gelszr Of eali o gie S Ol @ ()5 ST il
el S ) O i 5l 055 (2T 5l Glez Camez TVO sgu (Ve - V)jelihis 59,58 0)515 L g
12,59 0352 laglazul 10 5l lete 955 (Wl (Sulsnen oS cde 4 ()5 slag sl WS
slaglgul 1o .055ls ol sl (Sogll il 4y o 5 (Vo) Tyl 5T loga 5 Vo oV T Galilyg
55 i aiile prrs Szl S5s T g a5 0 (5l 55 bl e S
3y laglgsul cal 5o (Sogll Lol 5ol amets ;o (Yo V) agn il g |jloge) arils oS 15t gl 2L 4
50 dxwgi g sladlaie (55540l 5 sl )0 o Jlows OMSCiwe 5 (S aS Gl diie (V2 2 O)zu 93D 0l 0
15 Sl o its 5l eienylS T oo 3 clis il o )5 slagylsl j cbliz (sl 3blis
bl 5l cbli> b, aiisds ans 90 (b ,o (V0 0V, olobewl 3oy, oo jladias con )5 O mbe Co e
o (0 Y ool a5 055 Jg) ol 455,515 10,525 51 6 e ol sloagly] o) 3 a5 ]
555 55 5 315y e )lS o] dalllan 45 GIS 5l (g eF0,00 b (1AQY) $Y 5 25T cls lalllas
L)l £V ST aenls ol ol sl 00gad fyumd e )5 piws (6lp 0509 Sl g (13 ol
] LB s Jold 45 S o dlgidy )5 O molie 3 bl ol pslr 5,505, K
23385 Ol5ee 5 €95 s S )5 S35l58 550555 Sl Sy bl (SIS s ] Sl o (D) sl
Ol il Jadly anwg )l ol 4z 52 0500 S5 olsmel (Sealiogyaee S8, 5 plel
ol 5,25 o ol 4 8 dyerana] A 4145 45 Wikins g 5 pabsT el 5L 1 15 (5 e
el R A iigd 5 Y ealol) sl 0030 5 7 ae VAP ams S5l 0 ey ol il cbla> sl
5 1B1S) Wil ails (gl &b iy alidS ams Job 10 GIS § (So3elg,0up Jow j0 & iy cde 4y 0,505,
A By o sy 2l e @lulid QIS g pdya] ati ags @ly o (V0 o Sen
iyl e )5 Ol mle sole Co e 10 6590l iB g Al ol )8 1, ol 0ol

Iy oo STy adlaie 5HZYY g (Vo oV o o)) Olpl ol 5l om0 VY g0 50 ()5 il )8 LSS
aibaie) )l pl 08 Cgiz 50 o)l bl )3 o b gl (Yoo M s V6 bt hams oo JSCis
ol el B Oyt yaden Slaie ay Cow )l ol alie bl oo S das o8l Glyls 5 oal &8ly (e )STS
coebin Jlons oS 0l G rdynans W ls 1) il cpl o Cse jlrenul )3 (Sl S (Sl gals

alo 5SS Glgie 4 )5 Ol molio oo el aial g zly5eiul jol j0 o 4o 5 Glel (5,08, 0,0

1 Ford

2 Williams

3 Mudarra

4 Andreo

5 Paul Novel
6 Cost Action 620
7 Adams

8 Foster

9 Kattaa

10 Ashjari
11 Raeisi


http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

Y.y e )15 s lgsal 5o (15 (6 pdyam] (2L )]

ao a5 Sl ools lis ol ddlaie (o (Y - A Sigz (60 Sldllas il 7 ke liw ol ol o ol ol
Sogdl molie g 00 ,nS 5 it Sogll molie Jolis 45 Wigus o ol (ol £55 90 du s )5 slas] Syl
'WT W 4—*-&4 as JJ‘O;.\M) ADL...J Q"‘ LY) 09.‘> LSLQ‘SAAJ)I' o \(Y‘ \ ’) u‘)&o.m 9 LS Ml.‘GA LS“LL’-"-‘
OLen 5T Sl b so ool 1) s o0gll Jlas (2 yme 50 (e o mlie (lulid (Sl el
9 COP JJ.A )‘ oslaul Lu u).c U"'lf ‘5....4)[5 u‘}?u] L_S).n.\)w—‘ gs'l’))‘ g GRdy A ‘5».@9)4 ) (Y’ \V)
e, lS Glgtul aids s 5 G pdcaw! ke ped Limgh cpl 5l Bae axsls, GIS 5
Ay i a0 oo lid bl ool sogs (Sogll JLal b ablie Cga (olp) oye 0 &8l g slaile,S il
Gty € g8l g wilipe )len] wilo Slelisyl o 5 05 5 bawgie ] a0 addllas 5 )50
aslais yiion 99,0 0929 4Bl Axwgl Cow )5 dibaio 5l oS Coluw ez o)l o] Giols o) 156
A g 50 (VAL 5 oolj > ailadl anwgy ddlaie ;o 13y 3485 glo,bsls 4 Conl (lgs
m ] lime ens 6l GIS g 590 51 Liovw SsSS SLS 4 COP Jow Comwl> slayJBT oL
stk bl cle @ plasel palasisay Gl oy 5o i) il yo @8ly il )8 Glssel 6 pdy
bl ddlaie s 90,00 418 Sogll (o ,me 10 wdss blis g laall>g,8 0559 ¢ Sludl slacclad g dalato
C 3 b eier P Uogiably o 5|5 96 s (Sl 55 5 5 brgie L 00, o & Lol
et )5 lszul s ndycamt Gl 4 Gldlis ;o (Y VA) Glen g ool 8L 0 )lo 1) 536 oy a8
W |y dalaie oud dgd (guidigy ands g aiSl y COP oo, b lendiomus o Jlod (6 50slS £0 0
s (6 ] Al ag slp (YoVA) Tl o TLET; o)l ciyllas dibaie sloacis adss Sl
5 Sdle 23,5 oolazwl COP Jow 5l gy wogiz 0 ddlaie yasalisl O Lol aie ylgie 4 8L 55 w8
Joe 5l eolatul b oliile S coiss 10 gl — gt (Sal o055 Sogll Sbjyl g owp a4 (Y412) ) Sen
WSS e 15 S g oS awgle sl o] Cond @ |y anlllas 8,90 dblaie g axisls,, COP
5l S b gulis ws,S a4 COP Jow SaS @ | oliile S bl jo (8 )15 lg5] (6 pds !
At b ag aw | (Sl oo agd (goaigy add g abb oo Hlidl e Gl S asiis a5 cal
b w3591 s 471 1L 5 COP slaJoe SoS L 1) (590, ol 0 @l ol Glysel (Sogll iy
03, dus ;0 S5 pb Jae 10 5 05 (it 5 o5 chawgio b s pdcawl 03, F Lol COP Jow Jhos! 5l Jol>

1 De Jong et al, 2008

2 Masoompour Samakos
3 Zagana

4 Nanou

5 Ziria

6 PaPRIKa


http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

VFe) Gl £V o Lol (00 9 s Jlw (LSl y2> pole (60 10,5 Clidixs 4y yid YA

5 Grdyoa! Olsie b (smg5 )0 YA )Kem 5 ()35 Conl 00d gty digy Lamgto 9 0L by L
lsnl ol i) 5 ot 4 COP ko 51 oolittal b odyl 3y g eanmdl as i )l5 lssul Sl
Sb3sl 3 L COP iy Coje g b8 )18 aunlio 3550 ()5 plgsul jo olyig cbale b gl 5 szl
92l g )l5 lgsel (6 pdscanl 4ds (VYWAP) o) ¢ g paws ol plias g5 Hlgsol (6 sl
D15 e ] g A 35 4045 COP e L 1 sl S il ol 1 olnd s it 3 il
@ by digy wo 0 YYAY 5 cul o5 LS g 05 cawgio YU YU jlws g pdycpnl 00, 0 Jolis onias
el (5 o] 4 S e Gl (YL Gl 1 Lis a5 sl YU Jlns (6 2y o]

B 5 oS i JU 5l as canl asl jo I YV 5l i ol posle Jle o i Glesul ]
a6 55 S P 5l G ] el 5o g iz 5 mizad (VAR5 ) a5 5 ()35 00
L aS all o 095 Bl (g sxio (s l0nls o(65,0laS (o 30) gilusl aulg> b_ﬂ 3L 00iuS el aS” el
GEsi l 3 Ban 95,5 e szl (Fogll sl waiaie (b co)lS (55158 50555 (Sl dnsgi @ ax s
5 bl Sleladl e 5o plasul o ot Caglyl s Ol 5 e Glsmel (b s i b))
il o o 51 2 el jshite 4y 5 ke sla Sl il

G (9

aslllae 530 Lol b T519 9 g

sk Vo 53 5 Sl Ol jted QS0 e (Sa35 50 lon 5 et slaglial (DS & azg b
051 4>l g2 (1T00) (5925 o & lay9dS gy — Sloidloo laggaispends )3 5 51l 058 Jlod
o5l el S US54y a5 (V) JSS wly oo 55d-p 9 55 slrosS Jolds plsul 50 cnl adl g @i e
Sos5% oex el Gl b 38 gz = wpf Jlad dlaiel b paBll cnl (5955 ez 90 el
55 (nl ol 0053 5 ol (grpmss 50355 gyl Ao nl jo Ty (Sl SASLT ol Gilaie ST
9 G Av e 0902) Sgpm Sl wijle obj jlaw culbs @yl ol 00,5 sl 1) (g )5 ope lg5]
0y 93 Slgie 4y szl 99 (aleo)ls s52g szl o 5l 4o 10 a5 Goaxte glapBuid 5 o Sl
5055 Jod Jb 5 sabpr 055 Jold et lstl adgm sl 09l sl dilate )3 (o5 ol s
O 5, oz 16,500 ()5 JSal 5 Tallrg 5287 jpam wadge nl ()5 SIS (a1 e
5 oyl al el Jos 050y 00 590 bap B cnl Goybo 3l Baes Glssel 435 Jae o5 (NS col
@ ol (nl (pgiz g (Jled Jb BLS el a28F Bl Sy 5 055 098 00 plonl il deiir
JU 5o ke olesel sll el g ol oo @had 0055 345 JlB g Wijle g oSy conl s o Slee e
yagkS VA sgu ol Qly’gi ﬁﬁ] aog> Sl (VA0 Y 5 5 gund)) Sl 00l 065 (pl 95>
Cel i 092y e 4y 5 0,10 092y (SzsS 5 990 glaallrg B ey lssul ;o (VAN T e Sl gy

1 Raesi and Karami
2 Sinkhole

3 Zare and Raesi

4 Pezeshkpoor


http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

Y4 e )5 s lgsul 50 (15 (6 sl (b3,

e 0 9 oy 5 50 Siier O35 Gl Jos g 00t 055 Sl 4 sl Jloi S iz Jes 5 0 )5T;
dwds\bjms‘oﬁl?u|w\\ é.l).lo)‘uLC)Ju‘a.’}uTmJoLw‘o-.\m O@‘L&Mjbo)’)é

| QLéﬁ 9 ),.....,.......4 C';Lmdm'l;:g- mej

51°550°E 52°0°0"E S2°5'0°E

I0°25°0°N

30°20°0°N

30T1S0N

aslliao )90 Allaro (53 ldlyir Capmbgo (1) JSC


http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

VF) lcuo Y o Lol (090 g Camn Jlw 2Ll 2 pole (50 3,5 Wlidioy 4 (i

Y.

W"rﬁ'ﬂ'd

30°25'0°N

30°20'0°N

30'15'0"N

ol by Do)l il 1C allorg 5 1B allorg 16 1A 59 5 o1 ()5 slap ySusd (V) JSCi


http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

™ ...‘_;'.'.w,ls LSLQO'SJ.‘?T 39 @15 LS)""\"W*'T @L‘g}ﬂ

)lS wj) 3 OQ‘Q

ol e aS wilioe Slawe 5 Slabuls sla iy, » i Slasws —6o )5 Gados S iegh o
O H9hte 4 (eizme 00,5 oolitlul el (gl ikt g Sy Jelge ololid jolate 4y Slase sloayssl
- | AL s Gl Joe opl yo cosl ouls GBSl COP e calizee la ooy 3l 6)4..\JWT Olyae
oLio.m)‘ L)‘“’)L’ )LOT 9 ng.uo 0 LS"?'Q) al.o.s)‘ JM ‘L;QLS u,u.w}: S 4‘5»;wa) L;Lew )‘ Lgx».o.la ‘5).5..\4
w‘ 03 obLa...w‘ ‘5...:L..~u|3.® le.ib

COP Joo
f)lgs‘) c(Y‘ ‘V)rtswyb &(Y“?) Y}b) 9 \w).:s Ja.wy 9 ol oals 4\3|)‘ 7Y . u,..Sl CawlsS Ja.wy COP &}"’9)
YoV o) oo 5 b g (Ve o A) )62 g Db oY A) Fodgd (Yo 2 A) ), 8e 384 yiasd oY+ V)
w85 )18 osliinl 3550 Los alidee ()5 Gblie 10 ;500 slagts; 9 bodow b (oS 5 Sjpar b (215 &
8y 5 Olstel 4l Gl 5 g9 b S5 s38ls8 0055 Sla Sy eleln SIS s dyca]
SIS vl Glie 3l JaBL angi ()l (s 4z 52 0900 SRS lgtl (Seelisg e
S8 2l 0,90 COP Jele ans 5l sussly olgie 4y Srdaaw! (g, cpl je lwl ono,5 @l 620
P elge g ol ooin¥T Jale G olas ) ply o olesel slisl e bl 5l cblis> cw) p O Jule 0,5 o
(O) gy ol o (OA Y- ‘9‘5).3.31) QS oo L8 colaiul 550 (O Jsle) cblas az )0 proras 515 C
o5 el Bl 53 0 Jole aslign " Ul sy (P) 50l 35 a5 b AL (©) Boaslig, Y
Sided AY 2 g S 6 pddea ply> 5 JH wwls cwl ouls gl ddlais 51 5YL slaaY lawgs
S3998,50855 wlwly C Jole (YEPY Yo o¥ () cwleadas S s s elnl Ll dilals
STy s 5 il e JA P Jole o5ie drbre BS555 o 5 oALS bgrenlS
J.»SGA w—»—” ‘) l.%u‘}?u" J}‘Q A ) c’a.w )‘ > OMYT JD.: 9 Jo& 6‘,‘ ‘) s_j u_s)..\B 9 oW (o)
e S e ol 55 1 & e Jelse 1 S 2 5 5 sy ] 51 5 ol (smsiiie Jon (PSS
g on Fido o el dw 4y ool ools plaid] Gl el 5l aS WS o p2l 8 (goae il SO Jas )
olaitl sloas, b S aiz (hlo &5 Wgd (oo i plasle 25 4 093 do Jule cpl 5 plaS™ 58

1 Kiros

2 Zhou

3 Ducci

4 Ravbar

5 Dimitriou

6 Leyland

7 Vias

8 Overlying layers
9 flow Concentration
10 Precipitation

11 Daly et al. 2002


http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

VF) lcuo FY o lol 090 g Caman Jlw (2Ll 2 pole (60 3,5 Wiy 4yl Y\Y

Qa5 Wgd o angd ArcGis 10.6 aeliy lass jo lisle Jole g 5 b Jule 5l plas™ o (0) JSs wisl oo
a3l am 005 oo Jol> COP Jule o slaaia coles [0 .auib oo ol (guidigy 4is S O)g0
COP =C xOx P (Vb

0 ke
a..u.'..;'l...hﬂ -h_,‘!

(YooFeog)) 15 (6 pdycaml (coghe Juo (F) IS


http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html

VY g avp Ly ‘sl.bolgﬁqi 39 @15 éfmwi &by

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

—
O FACTOR (Overlying layers) Cmcmnlconmnmm of fow) P FACTOR (Precipiation) |
10y)3l seunana | [Sallow hole recharge area; [Pol Qusntty | P, Temparl
nl Bistance to swallowhole (dh| Slope and Vegetaton (sv) disisibution
Cowy [ By ——
] ~7n\.5: ‘I_"tu_gg s::, L:;mﬁ LT e i [V | -Eﬁl e . %
Bany Eu';":;,j: i:".--hnq R -j{ﬂsl :M a - ::::;\:I : — [ S 'mrru"[:t;] Vg lgmm_r*m -
= 4 - ! | |
| e m:mﬂnL.:« ‘ll . i i 03] |t s ‘%‘-T s = 1600 4 Sl
| o a1 pri - % = Tow :; S l
N e m “ ' ]
[Tl =1 ] et [BLO- 1200 | o} Tenpaal WA
[ = ||| [0 B0g | 03 dauien
I Tosanee g | [ 40 ] i |
wﬂ Hrwam i) .l.yl'm et 2wl _'1: 1 %
R e [ | (R R
<fim ]
-1t [}
s ilin "
ot i’ i £ o]
C R, BAG (R0 - =
B TFustof e area
P Susface tonlurws (3} Siape ivd Vegilation {3 P SCORE| = Fal+ IR
0 m E
I ETTTTON| ey e e
1 e e i 0% Q’m‘_ﬁ
Drwipedinnt |y | a4 [ OM :
1
Y L ZECA NN N il r I:‘lm Reduclion of peotecn
- orbersls | 010 | BR W L I
igh ﬁ_[m] in "":: = : R T — —
Leyor g | g i L] N [I.B.. Eglgh
3 gn
Layerindis g;?"m ; Yalue Layer index - en l { T Wedarale
(W 5 et | £ - ] Low
L Tl (0] ] 151 Vary Low
» 10 g Eg;mglﬂummnfpm':ﬁm
v [0SCORER (O] + [0 e I ) |
O soonep | Pratactin vl * o204 i —':EM#P'
0A-0F)|  Wedkealn
) Wy o »,as.n:m} Low
z | e |0 AP 0B ylow
i2-4]
i4-B) Figh ]
FRE ey Hih (OP Inex | Vurerabnty dasses
' 05| weyngn
- (051 bigh
COP Index = C score * O score P score| =+ 175 e —*|COP Map
i7-4] Low
[4-15] Yoy Low

(YN? @I,Li.ua 9 )bs )COP L;’S) )l ‘slf |e|)flg..> (A) JS-&


http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

1F) Glimno PV 05lad (090 9 Gy Jlw (28l i pole (50,15 wlipdond & i "¢

C Losls annlxo

Gl Sy elelp ) ol aus 3 colawl (F)JSKE Vg )liws 5l cddhaie C aslls aulre jshate 4
22 (OIS 0b dlome dilate (&L g g oo aldS Gulul ' 69 ol el g )5 (65905855045
Olgzel & a5 it (Sogll azmeii ;5 g i )S plowl imy oo g i S5k il Jasdly Jsoo oS 4z
ml (B x0 50 3958 o1 (Sl 0055 Ll 45 aR3 s i (N)USS C sl )y 4t 09 oo Jiite (2w IS
0355 a5 Zewl pl ;LA Sol al 0Bl o o5 laallrg )8 (55,8 b Belate a5 002 0L Sl 5 0L 60y
)l 1 @Yb sl (Sodl (5yme 50 (Sal

O el awlxa

IS 00,5 ooliiwl adlais (Os) S 9 (OL) (owlidsyany sloaias 510 Jole 4 sLonl plais] gl
wilos bawgio s pdycaml Ghls (S 09,8 (Sal o055 (aled a5 wmo o (iS5 (aSls () (o)
038 ol g3y » 43T Kb S Ges adlige Vb s pdyal Gl oz —slen] Sal 5 (V) IS
sl 48,5 IS T s 52 0515 05 @l g 009 05 (S ) S

Ol adbigs Jlo 50 59, A0 T (25,b (slajg; olaws (uSilie g o oo VY- o dilaie aillo ()b :Sile
] L)M.:J.BL: B Jj).w Gi{b] A:)LM: )I LS)""‘““" o 40 aS 009 OL») by .}a.w}.ua J.u (9)% L)"’)LJ Lg));x:wi
Sy el 09 YU el o3 syl 00 50 5 (uaadl 50 5 lawgie syl 03, ) 5oy

il oo 8L b )L Ol Juls & ailate

COP Jua plail aig]
aib s gy 4 ol o aS aib e F,2 6 Y 5y COP o o] Cewd 4y s Srdoam! e
3558 ey 9 55 0955 Sl a0 VWLTA s 05l g0 000 53 (V) Jgaz ;0 a5 jeblen 0y 5 (sun
F£,58 3 lawgio g pdcaw] dil 10 worlus 3l oo, Frosga> w@id 5 gl o5 5 o5 LS s odgame
3,90 slalasul a5 ams o ylid (A) S ol oo b ) jlens 9 0L 5 ol 00900t 10 0oy Colucs jlas o
7 e (0l ot 5 95) YU (5 vl b lolie il o 5 e 5| sl i (515 (5
) 55 ree a0ds5 Joo bairdgo g 039 Bl dnngs (el S )5 (59198590955 (ST)10 &5 592 0358 (i,
3 i Blioe 3k 55k 9 08 ek Cwlis oS SIS ST oS @l Il esgazme (nl aies oo plx]
555 ol 3l plaidu (rizen Sl onyd 5 Wly (6 pdvcal 00guze (nl )3 il (gl ey A
ObnsS 055G gloatels py Gudate lawgle jlas L (> s ailoads adly edgazme ol ;0 5 e plese]

5&.{‘-05&5[? ‘5|)‘OU.HMD3ML‘5A 4.»3[4 4.@.»5; l.QA.LJ u)lSSu;w)lS dliwﬁ))\) U‘ )045005.3

SV


http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

Al )5 G lgRl 53 (15 6 sl ()

3 5 dihate §y8 ez g 0> ot g oley Glatul 5l ool la ity abl oo o 0515 b ibe
‘_g‘)L) G..,...»)lf )...C gﬁjol.uo » ‘j,..la...a ).a.s u.u‘l; (_g).n.\awi Lv dJoL.A ..\J‘o..\.m éﬁ‘j (_g).n.\aw.w] obj..\m U"‘
as REXpS olas (M) IS g 00l C}.L:.a 3,lg0 Mbsa)...os ool g r‘,S‘)S.A 6:51.5 Olligs gy pOC S
5 Sblix ol pul a8 ol @85 18 (gt Gpdyemes] (Bpme 00 Ol Olsel ) e epid (s

Sjle oo Caenl Bl oo 5l s | Glesul Gl jo Co o

COP oo 5l oaliial b gonebs (5 234 sl Sl Coobuns (1) Jgor

COP a5l S | (&2 30 o gl ) o luo o leo wuoy0

YD NIgpes FYIAY YY/AY
-0 sb; YO/OY \YIVE
\-Y oo va/as Ya/a¥
Y-¥f oS Y#I£4 VYIYY

£-0,-F oS L oY NI

S1'55'0"E 5200"E 52°50E S1°55°0"E 52°00°E 52°50°E 51'S50E ST00E S2'50E

307250
30°25'0"N

30°200°N
30°200°N

30°1 50N
350N

0s
Value
o High:3 i
B Low: 0 e Low:1s Tem=1 km .
SR ¥
51755 T°E szovE s250E s1155TE szave s250E 51550°E sT0TE szs0E

2N
307250
30°25'0°N

20°200"N
200N
30°200"N

207150°N
307150°N
30%50"N

S

Value
pe High:1

PI

Value
o High: 0.4

PQ
Value
oo High: 04

. A
B awivas ome B Low:oa ST — L Low: 02 THE—
S w e e < =

COP oo o U )9Sl 4 5 aidais (%) JSis


http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

VPod (i FY o3l 5 3 anmsy Jlos el ol (53,15 oligind 4y

YV#

S51'S50°E SI'00E S2'S0°E 515507 S'00E S2'SU°E 51°550°E SZ00E S250E

207250

30°200°N
200N
200N

SN
HHSON
0N

O map
Value
Fr— High : 11

f— Temetam
. nn -
Low: 158 L ] 1 3 L]

20°25°0"N

502 998 S 3lsT 55 COP Jusa b (6 1y cnps] i (NS


http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

1AM oo )5 s ylgsal 50 (15 (6 pdyaml b3,

JSae COP oo 5l e lé gyt ()5 slaglgsul (nnbs (6 iyl 4 4 9 (b)) Hskaie 4
O ol s caml Glie @ilS aw sla,giSlh a4 2o jlitel 5l 09,5 solatwl PO «C LS a5
VRPN CEEF N PRI SHPVRINAY ol g dnle P06 - Y

)5 (559093590955 (SIy10 A5 59508 o 0095 ly pr abate ((3b S 9 303 Vb s pdy el b Bblis
@S5 oS &l sl)ls oogaze pl aies co plol 1) 35 ate ads5 Jos Loy gs g 00gs 4l drwgd o
S pdcuml 0dgamme cpl 3 pociid Glosul aoyo e 5l i abl oo 3l (5L 5 08 cud (s (S S
5 )5 B g 550 O 58 a5 009 et sS 0595SS laaials  gudaie lawgie s L RS PSIRY PRV
S iy bl oo o5 W15 L il g Ges o5 S Gl pioren g all co 4l drwg laald )18
iloals 28ly Srdcaml 03game (pl )0 55 ddlaie §rbogia g o glb iy g ol p Glsul 5l ol
STy alS Lhbg Y s S sl )l i bl » Gdate 15 il (s pdyeam b bl
3 0y gzl 5l G peded Glysol 45 ams go las (V) USKE 5 00 5lae o150 abl o 528 (5L
Pl Gl G O‘?"‘%T ol 0 Capae g cblas ol cpl aS canl a3 31,8 YL Lg).ad..!wi IRYRCN
Y WIPPRLNONY

5L 4l 0,5 18 il )90 yeles Hsb 4 OF plend slo g lssel cnl )0 Cosl o3 jslaie oy
455 0 5l 5 0008 (el ()5 Slap By 00,5 aseie 3 et 55L0 L Gblie g 4 ply]
G]a"“ OOy Yla swLe‘J BN .\JT J.o.c aQ Cexilowo 0‘5'7”—‘ d‘).b‘ 9 L&:r:JB.\J 039dmo 4O ,alo 6‘)’ 9 o.:‘)a.c u_sLuLo.C
5 bl jniid (el S pae die j0 p3Y Slaladl (p fiage st g pope (sages slo (25T
e 2l (b (S35l 5 sl 5l (ceins o bie 5l cdiblons

ooeldl Iyl Olucsl o yiion Sldye ol 3 Jlaae cde 4 COP Juw S ciS ol oo Culys o
‘)“> c_s‘:‘“’)ls ébd‘ﬁ’.".] gs"“"'lo 6)"”““‘“‘“’—‘ @Li).)‘ )52‘2‘ & ‘) @51'19“’ nsi‘)g ‘csal}f?"ﬁ" 9 u_s“’L"“’u*“’)
3,50 adhis i lS GLDQ|95QT oS de Jaw gl bl pooyls ‘_g).:..\aw‘ olab skl |, Lol i
il oo sblas del p atejls g ails 13 Sogll Ll (5 ,me 10 ¢ gy

&bw

SIS 51 ool b audiy ()5 (395l (6 ol Guiaigy (VTAF) (o Ses 5 45 (sl
et e 13 Sy 5,15 L s llal o 0,555 lsl ¢ COP g, 5 GIS

@Y1 )5 lgsl (Fogll (g pdyaml adds a9 b5y OFF ) (of)Ken 5 (e igiiiws
NN (A (erwdb il 50 LSl s wledbl dilolu g 590 31 s


http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

1 uLA-mw) FY o kol (P90 9 o JL ‘@Ldb” p,lc ‘séﬁ)lf by A yulsd VA

b codyl @b gir ol Jo5 )5 Glasul (SO 9 (6300l YA ) San 5 (LIS 35,

55).)\\ “““ wmwuijs)wwuw)uu)u
Yo 0-VAAY sla Sl o)yl yliw] oy gionw o] cwlllgn glrodld (jous owliilgn olojlu
(sdke

Jone 3l ool b Sy l5 b5l (6 00 ol i an 9 U5 (VTAY) (o Son 5 e s

O (Y)Y (oS S59d58 90955 sloidgh (oliile S ylim] il Syl 395l 153 90 axlllan) COP
Y4

Adams, B., Foster, S.S.D, (1992), Land-surface zoning for groundwater protection. Journal
of the Institution of Water and Environmental Management,6, 312-320.

Afrasiabian, A., (2007), The importance of protection and management of Karst water as
drinking water resources in Iran. Environ Geol, 52:673-677.

Andreo, B., Goldscheider, N., Vadillo, I., Mar Vias, J., Neukum, C., Sinreich, M., Jime nez, P.,
Brechenmacher, J., Carrasco, F., Ho" tzl, H., JesuPerles, M., Zwahlen, F., (2006), Karst
groundwater protection: First application of a Pan-European Approach to vulnerability,
hazard and risk mapping in theSierra de Li’bar (Southern Spain). Science of the Total
Environment, 357: 54— 73.

AnnaNanou, E., Zagana, E., (2018), Groundwater Vulnerability to Pollution Map for Karst
Aquifer Protection (Ziria Karst System,Southern Greece). Geosciences, 8, 125.

Ashjari, J., Raeisi, E., (2006), Influences of anticlinal structure on regional flow, Zagros,
Iran. Journal of Cave and Karst studies, 68(3), 118-129.

Daly, D., Dassargues, A., Drew, D., Dunne, S., Goldscheider, N., Neale, S., et al., (2002), Main
concepts of the European Approach for (karst)groundwater vulnerability assessment and
mapping. Hydrogeogy; 10:340-355.

De Ketelaere, D., Hotzl, H., Neukum, C., Civita, M., Sappa, G., (2004), Hazard Analysis and
Mapping. In: Zwahlen F, Editor, Vulnerability and Risk Mapping for the Protection of
Carbonate (Karst) Aquifers, EUR 20912. Brussels 7 European Commission, Directorate-
General XII Science, Research and Development, P. 86-105.

Dimitriou, E., Karaouzas, 1., Sarantakos, K., Zacharias, 1., Bogdanos, K., Diapoulis, A., (2008),
Groundwater risk assessment at a heavily industrialised catchment and the impacts on a
peri-urban wetland. Journal of Environmental Management 88 (3), 526e538.

Dimitriou, E., Zacharias, 1., (2006), Groundwater vulnerability and risk mapping in a
geologically complex area by using stable isotopes, remote sensing and GIS techniques.
Environmental geology, 51(2), 309-323.

Ducci, D., (2007), Intrinsic vulnerability of the Alburni Karst system (southern Italy). In:
Parise, M., Gunn, J. (Eds.), Natural and Anthropogenic Hazards in Karst
Area:Recognition, Analysis and Mitigation, vol. 279. Geological Society, London,Special
Publications, pp. 137¢151.

Ford, D.C., Williams, P.W., (2007), Karst Hydrogeology and Geomorphology. Wiley
Chichester, United Kingdom. 562 p.

Gondwe, B., Alonso, G., Gottwein,G., (2011), The influence of conceptual model
uncertainty on management decisions for a groundwater-dependent ecosystem in Kkarst.
Journal of Hydrology 400, 24—40.


http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1401.22.67.15.2 ]

[ DOI: 10.52547/jgs.22.67.205 ]

\a ...@.‘.w,ls tngQ',ﬁqT 39 @15 Lsfww.ui @L‘g}ﬂ

Haghizadeh, A., Yousefi, H., Nourmohammadi, P., Yarahmadi, Y., (2018), Evaluation and
Sensitivity Analysis of COP Method Based on the RS and GIS Techniques to Determine
Aquifer Vulnerability of Aleshtar Karst Plain in Lorestan Province. JWSS 2018, 22(3):
261-272.

Kattaa, B., Al-Fares,W., Al Charideh, A.(2010), Groundwater vulnerability assessment for
the Banyas Catchment of the Syrian coastal area using GIS and the RISKE method.
Journal of Environmental Management 91, 1103—1110.

Kiros, M., Zhou, Y., (2006), GIS-based vulnerability assessment and mapping for
theprotection of the Dire Dawa groundwater basin, Ethiopia. In: 34th Congress
ofinternational association of hydrogeologists, Beijing, P.R. China.

Leyland, R., (2008), Vulnerability mapping in Kkarst terrains, exemplified in the
widerCradle of Humankind World Heritage Site, Master thesis.

Maleki, A., Bageri, S., Mataee, S., (2019), Assessing vulnerability of karstic Aquifers in
Kermanshah Plain and Bistoon-Parao Mass Using COP.Researches in geographical in
sciences,19(52), 129-145.

Masoompour samakosh, J., Bagheri, S., Davoodi, M., Yarahmadi, D., Jafari-Aghdam,M.,
(2013), Assessing and mapping the vulnerability of karstic aquifer using GIS and COP
model . Global NEST Journal, Vol 15, No 3, pp 384-393.

Milanovié, P., (2005), Water Resources Engineering in Karst, Taylor & Francis

Mimi, Z.A., Assi, A., (2009), Intrinsic vulnerability, hazard and risk mapping for karst
aquifers: A case study, Journal of Hydrology 364 (2009) 298-310.

Morris, B.L., Foster, S.S.D., (2000), Cryptosporidium contamination hazard assessment
and risk management for British groundwater sources. Water Science and Technology 41,
67-77.

Mudarra, M., Andreo, B., (2011), Relative importance of the saturated and the unsaturated
zones in the hydrogeological functioning of karst aquifers: The case of Alta Cadena
(Southern Spain). Journal of Hydrology 397, 263-280.

Paul Novel, J., Dimadi, A., Zervopoulou, A., Bakalowicz, M., (2007), The Aggitis karst
system, Eastern Macedonia, Greece: Hydrologic functioning and development of the karst
structure, Journal of Hydrology, Vol. 334, pp. 477— 492.

Plan, L., Decker, K., Faber, R., Wagreich, M., Grasemann, B., (2008), Karst morphologyand
groundwater vulnerability of high alpine karst plateaus. Environmental Geology.

Ravbar, N., (2007), The Protection of Karst Waters: a Comprehensive Slovene Approach
to Vulnerability and Contamination Risk Mapping. ZRC Publishing, Ljubljana, 254 p.
Vias, J.M., Andreo, B., Perles, M.J., Carrasco, F., Vadillo, I., Jiménez, P., (2006), Proposed
method for groundwater vulnerability mapping in carbonate (karstic) aquifers: the cop
method. Application in two pilot sites in Southern Spain. Hydrogeology Journal 14 (6),
912e925.

Vias,J., Andreo,B., Ravbar,N., Hotzl,H., (2010), Mapping the vulnerability of groundwater
to the contamination of four carbonate aquifers in Europe. Journal of Environmental
Management 91, 1500e1510.

Zwabhlen, F., (2003), Vulnerability and risk mapping for the protection of carbonate (karst)
aquifers, final report (Cost Action 620). European Commission, Directorate-General XII
Science, Research and Development, Brussels, 297pp.


https://jstnar.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Haghizadeh
https://jstnar.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Yousefi
https://jstnar.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Nourmohammadi
https://jstnar.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Yarahmadi
https://jstnar.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Yarahmadi
https://jstnar.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Yarahmadi
http://dx.doi.org/10.52547/jgs.22.67.205
https://dor.isc.ac/dor/20.1001.1.22287736.1401.22.67.15.2
https://system.khu.ac.ir/jgs/article-1-3508-fa.html
http://www.tcpdf.org

