A9 IP1™)
O0F+)) lwo 9 3y
1+ V= 11F tamiio ol

53150 Abuas Juloni wigT 9 51 oolisasl b puailyy bios yed s s (gt

" 5ol Bl Jgm)
VEA Al b

VEANYIYY (ol G

DOI: 10.22103/nrswe.2023.20582.1019

RV

2 el (glofag az g (T4l Co e 0wl a5 05 e B LS (ank (L (2 e,y | (S (lsiedr Jow
S5 sl lp olnle ol Jow Jlad ganaiils 5 oty (e D)l 5l 6 Sty 5 (Rl a3 Gl e by
0092 e Jedo 4 55 puadly)y Gl s o sl Sl bl (6505 o a3 (ghils Bblie plulids Jow 935
ol 5 5 055 alalid piy s gblie caul a3 il e 351 Wlos 45 o 51 56 Sl 5 o Sl las g dilaie
Blaal a4y 4z g5 b Cond oad 41l 5y Jows daitns Bbolis (830 5 il Gl 0 (3 o Jenslly sintiy 4 g
ooliiasl (lp0 ks Jolows s 918 5 (lidlyizr D! s 51 (5505 Jims Jimdlly (s politods (93,
S 9 b b 5l alold (alS Ay o515 el )] e slaslons 5 o Jonly 4l 4 sl Sl 00l
doliiow 5 g Hloliss I8 Hlas sl oolatnt b e, Las ol el ool solisiu] adlaine jo Juw £985 40 oo slo Lre (ylgicay ol
ool ol Gy aiy @y 50 pedlyy 3B Sy sonasyy 428 oaY 5l 5 om0y ) 5 WS A
VHA ladlare (pdvgs b ol (s g 0l Jow Sl iy 50 Ol e ()l (292 Glacensd (s Jomw Shas il s
(o YO A B ANYS) by 6lis,l 4z )0 B b +) b5 cad iyl (6 iudsis chlo 3blie cpl w5yl 1,5 oo YV/F
) 53 &S Wi (SoSume 615 5 LailEsg, 4 Djglne 5 (S0 (eihes AVE) 0ly B0l (BLS by o o515

ilazd 518 il &) S o las dats 3blis

“5'_...Ja ;’:\)Jal.éu ‘).M.J\” UL..M:).QM gJ.:....' ssfjlfe dwdw J...l.‘?u GGy tS‘A?EJS Qlfj‘s

rasul.bagherabad@Ut.ac.ir: Lue! .ol ool o5l o sj b oo omssito 5 pole 03,5 widy) coalid IS atgol ails 5 Jstus ki = ¥

VoY

(‘) 099
(¥) oylos T ) .
sl ol wasew 30 (g LB (ole A Wil



&sLT 8L eyl g y (i pels S plad g0y Ay
lrog,S wilite FWb e sloaid b U sonko

Gy 4h ) ()5 coud (S Sojgly e
Armenakis ) .x0,5] Cawds 1) ade> (55w a3
s> byl 4 siesl o (@and Nirupama 2014
slajlre ololy WU 95,05 b 50 > Jen
g WSy )b Wy g (Kidediee E95 (lurex
ML gt 51 oolizal b bjlae o) bl
Sl Woges Al 1) 653w s ads L8
Olwsd 3o Jow st aslllae 4, (Ozturk et al. 2021)
5 bl Dbl gl ooliial b 4S5 pg)55
adlaie a5 W, 42D ol 4 g wiSlh 3B Lo
by by bt e Sl At gy 0 4l 9556
Rostami) .ol oads (gai atds 57 o g o5 cJawgio
b ganaiy 9 by 4 glasdllas o (et al. 2021
SleMb! s 31 oolawl b o] 0l 0dgdote jo Joww
oled sl 5 woilpe Al Jiloo o oLl
Sl eamlid ey anl ]l alols el )] (e
2ol ploiile o515 wliiSE grer oS
Bhlis a5 8l Lt gl 0 ls 5y ol > gess g o3gms 3
Coluso 5l oo ,s MOF oLy Lo g o S L
Yamani and ) .oes ce JoSi |y odbl e ol ase>
Srdds> ) (G Jew oiRg ;o (Abbasi 2020
58 00,8 bl 1y (o plmlydl plisl) o8 5zl
W plolp ado> o5 (655 o sl ondoly oyl
ololn 08 gl leadem s ancaslsl 5 2l
plril (g5lol (Ko g S ytagd 50 5IUT (S 5 g,
B ase> Colus jlas,s YYNY sl lis mls ol
Uil gl aoys VEIYY woly ot il ol
o5 s el 6hls doys VWY g bawgio s
olasle S il yo @ly il ol ol Aghy cnl 5o
E55e slolne 51 oslinal b (5505 Jom b5 S
390 (e Akl Jolov 5 oLl Sl pitans
Ol 00 S e S gty a8 S 18w
A bl S g e o il e s
L oeizmen iles Gl S5 (b o )bl ) ]

dls den a5 ol b Ol b glgl 51 (SO Jew
0985 ez g Glez pliw 3 ) (Sl slao L
5 oo baliwg, 5 s Jlny ceb g o5
Ol jaiS 5o Jew asly YVe o soas 3l Jlo 0 0
Rahmani et al. Malekian et al. 2012) <ol osls #,
agzlse g ablie Cunlow Ll (Sharifi et al. 2002; 2019;

39 obs.g oLp...’;':‘ 0)95).3 09.73 U"‘ 45 .\J.Q»)GA L)LAAAJ u’“"S‘ﬁ
Rostami ) o> ol yo 4y 1, gl LB, slo s
OhXash sl bl 3l g ke ,o Gl et al. 2020
Al o 51 (26 Sl 5 6 S ol 5 (alS jelareas
ol 1y anS oo calisee Bblne jo ol (soaiy 4 elodl
St (5 re j0 bl 5,50 0 (guied g Sledlbl laaids
IR OSeeeas S 0 e
Fernandez and Lutz Mahmoudzadeh et al. 2017)
s 5| o0lazl (Djordjevic and Bruck 1989; 2010

MD‘SA

bl b S oo SIS ol ya0l 4 (L3l i Sledlsl
obey Blam o by e dew sl Jowly 5 re
U SN PSP CTUIN (¥ ETRCR I APCU.A N ON
AZadT) Cosl Jows (53024040 5 (w2 ST Sde Jlnl SG

.(Rostami et al. 2021; et al. 2020
458 5 plosl ilie lalllas 5305 s S Atz o
wgdige o)l il 5l (S a Glegly ol o o
Sledbsl i S5 L (Fernandez and Lutz 2010)
@ phdl ojline diz S peedl g 5 2l
o3liianl by ¢53l3 ] logS's5 sl 5o s sl sanaigy
5 ailog; 5l alold ¢ e o Bos s (sl Lo
a0 b ot Sl 0yse ddlate 5 Wo S LA 58
ke 905 chawgio by B lawgie w3l s (6 g b mhan
4 (Lajavardi et al. 2013) .as, S (gomdaig oS
Olsl gl 3950 iyl 409> (G55 Joms sl (saasgy
5 &9 Joe 3l eslaul b il B lo 3,8 a3



OF+9) oliuamo 3 3l «(V)o lod (1) 050

Sl O (wdige 18 (9 o iRe s

SErh 28z 5 350 5 Sl oud @y olails S 0 o2
Jl 51ealleals” b o 20 (B8 Jlouds 5l coliile 57
3953192 5 ogh Slaplin b 4y 058 5l egald Slelis)f &
S 35,5 gn Syame 58V g & oy 3l 5
hls g a8 5 15 o g slakasS lailaie )3 yuils,
it gl g pily; e g9 gl 5 535 e 3w 90
5 daald (5,58 «ledly oLl cdgo bl e s
ooy, sl olivsed ol el T jgaie
Sl 0 G (S5 00T g, 4y Joli a5 ol (goaie
Ghanbari ) wily e jusly; lw 5 Clsp 2l 559l
S d ol i Canbse (V) UK (et al. 2012

.MQGA Ql.v-ﬁ) ‘) )“MJ‘j)

N

IS0N

1P500'N

7

34°40'0"N

Z

s

) 0 27555 1 Kiometers [ =

[ P ] -1
46°20'0"E 46°300"E 46400'E 4ES00'E

S Sl 250 )0 Sipgh (5 Al 4 azg
S elagtagh wuwl AB855 &g udly; Gl gl o
5 dawg Sl Guaely slp ol Wiy o Jed ol

b ‘_%J.m 9 slaalaie Olfgc

by g olge
sl srads> o g oliile S Ll 13 pudlyy ol s
O i@y FeskS NIVO Colus b0 (g3,0 5 455
az,0 FF 5 addo FA L ax,0 FF 5 addo V) Slaie
VF 54835000 ax 0 YF 5 ado VY 5 3,0 Job
Gl pliw s ol conl 0als &8ly Jlods 5 e ax o
SrnglS £ alold o g Lo mhaw ) e VWAL gl

95 (2l 5o axdllan 5 )90 adlaio Cumdgo : (V) S5

slajlae 5 Jolge ddhie S gnSJew 0 08
oxl ol 5l ansl 38,56 aly e 5ol (S e 5l
28550 Jelse n eten Olgie 4 slere il Lo lns

g LJT"‘ RPN )‘)3 2 )90 9 ul.?h.v‘ 6)""';}"“"

&S ol Gl sla o alox 5l Juw Jlad sosasg
5 ljle g il ol jo leas e mals o Jlol,s 50
laards sl oolital b Aegs cnl jo 9l lacdlad Hla
S e 6555 4 g 0)lgnle nolad (55195 ¢ ool
and pilyy Gl e 0 Jow sz oles 4dE (Jae g



&bl 8L

oo yundlg y L peid Juw ylad gy gy

PLS Shby o515 Gheghy il o e (i
3235 a5 NDVI i solizal L yudly, ol g
Nonomura et al. 2007; Pourghasemi et al. 2016)
.(Nasiri et al. 2022;

Jole Wlgi oo ailsog, 5 (5590 9 (Saaz: ailsog, 5l alald
S glee 55 a5 STl 5 ABl Jow 989 40 (ot
B8 (o0 )8 Jew sl o i iyl 3 laalss,
SN s ol abbs il alé iee 4 AHP
abos Jolog anl B Bua ol (65 mrenal slosb,
shalizes slajlone bl a3 0 i Sl (o515
Adab et al. 2013) cuul =gy awlie &,b
prdels ) s a5 (Bagherabadi et al. 2022;
sl b s pSpeead slp ool (2hb slagin
s bjlae 4 om0y i S Gl ol alfas
aodor Jlod a8 g cnl )0 g oslitul
3 sl (0830359 40 e3liinl 550 Joo (lgieds (515

S ] el il Sl alols il s le Jlee
(2L e 16515 5 Lk w2l

P> (S9y R oot R Bl g cod il g o
28 AT p NI S (6000358 Glie 5 e
lior (RPN e (25008 argy o5 Slelis)f g oot
(DEM) el )l (s093; Joo 51 (el&)] 5 o) Lo lins (]
RV o

redley Gl )3 S o) ani s LAl s )8
SAD 5 Sloyo «65,5laS (&0 SRz slas )
oiskel 9 Diters (S g Cewl ek JuSis
Lol Jo S (ganaigy sl )l

Lol adlaie )5 Dlls; jo 58 Fse Jelse 5H Bk A0
S s 3 Sl e Jow Sl o T il e
Nasrinnejad et al. ) ols o> (glakal, Jow b 3,0
ol Ald e 5 > (Lajavardi et al. 2013; 2014
el ooy oolatul (IDW)  olsg,o b, 5l

el el S bl 5 25 mlie B sSao Al LS gy o135 ALS sy o515
3,5 5585 e 5 985 |y i S 500 (5505 s 15
Sbme 2 (359 9 )leme (guiy 4l 1 (1) Jgu
oW 8345w sbro oW 83945 sbxo oW 83940 shre
oS Sk Jxe P >Yh- - o5 s > 5.
oS Er 331 oS Yo.--Y-a0 i) o Sy, »
g SipliS w2l Lwgie Y-20-\YY- (-1¥Y) Luwgis YooY (1Y)
b 0 5o (+1yya-) b Y-20-10-A b W-0
obj s S ps ol s VAA-VYE ol s o-+
oW 83945 sbo oo 839450 s oW LEPRED) shro
oS L > ¥y, oS ks Ao oS s oIBe—+ /A
oS FYooYY. 5l alols oS VY e=FA- oL 1 J¥V-- /o Cide w51y
Lousgio YYeeo1Y- G, bwgia  VESVY- (‘/":;;V) bogie A ks
sb; VYoot (+I¥2yY) sL; YVY-vEs sb; (= 18+) =(-/\V) (/1Y)
sbj s e e sbj s AV-YYY sbj s (IR 1)

o has 42 b wad oS 5 w2 b cawlio slacye b
il (goudigy Al angs Jolye (V) UG 00 augs
Ao o Hlas el jebo asl) udly,y liw o (653 o

oM 52 g (antieb (o) 090 laylne 1SS o
A &yl pas (1) Jgoor cb olais] culiie (59
A (pl Gepw 9 98,5 args b jlos 51 S5y a3 Ls



(VF41) sbiamno 3 sl (VDo los (1) 090

Sl O (wiige 18 (9 s iRe s

‘ pedley ol i o SOlew gals alps ‘

A

‘ L 80 gla caly

l

‘ LS iy oS ‘ l wlbog, 5l alals ‘

¥ 4

‘ GIS bumo jo Ol g by jloxe ol ol asY 55l aolsl

1

‘ b as¥ gl Pl 5 (olid (9 dmilins ‘

w93 (2] 5o eudlh ool Jow yhas (guddigy Al dngd gy (Sl Hloged 1 (T) S

shls G gl Jd sble a4 cuws aslllas
28 6N Jele s S b Gt
L 5 5 a5 el Gl Sk 05 atgn 55 o 5
alg> 35 5 05 Jew s s d 5 & 0F 0092 0L
ool jlosliiul b (3L add (igly cnl jo 08
O el Cwdy (IDW) oldgpe by, 5 (mimpl)l
GRIFIL A el et Ojsoar Jew Sl s S0
S G Gl kR e b
(Lajavardi et al. 2013; Nasrinnejad et al. 2014)
M (ol 55105 5 st oo $0 ailane ;5 5l J3las
OF+ 91T AFAY Jlgte Jlo d (1oke) i oo
s il ol Gl b Sal 4 4z by
50 o) adds 5 Sledbl aS wb o el 55 (65 S
ol es Jlad 5l a8 o b @l (8 5 0) s ss
IR e Sl Oliee (B 0 gz S 4 Sl
ol (ganadb alws my jo o)L ans w8 e o
RICHTR SRR SEET KNI
pS)y a8 gible )0 &5 Do pa oIS S e
SiFdew s wlge o5 Ol o Bl by
50 Ll a8 e oo rals 3485 hiue 9 ol 54%‘}5‘
3l ol 555 el ol (LS gy oS5 a5 bl
Sooe GRIB GRidek Gl 5 el e

Lol BLII )0 Joms (65 IS5 5 Glaloy L lis )] jlne
85 m Bolis & o o5 glis, | 3blie 5o &l
At 10555 52 (6 e Slpe 4 (55 e Lozt
o sl 239 55 5 als) oS i) b 3lobio o
Jleozol G338 s s (ot 5 03925 3,95 5 0l
Jlaml Galidl o] cdlae 5 gl bl sl
Rahmani et al. ) os aalsgz ,las 5,60 03b 40 (5303 Jow
(F 5 V) oSt glis,) og,% 4l 4 azg5 L (2019
s aigy o e VOA B VYYS glis )l a8 CiS ol e
SasleS DYVAYA a5 wls L8 ol b (o5 s
W oo g 1y adlate Gl 3 (ae e TYIY) & 50
VoVIOV ol b ol g3 Jow sl aigy w55 4
bwgio 6505 Jow - axg (00,0 YH/F) @50 ogls
Jas gy Gy VSISA) e yeshS YV L
5 (10,8 YD) g2yo yiaskS Vo ¥IFA L oS 555 o
YD+ glisl 5 o (L 55 o s b olis
0y 0oy YV L il ailais comlus AY/Y 3)ls 18
S S (o 00l v,y 4l ubo Wlosls olais] 04>
545 e S St 5 65| o Bblis (F 5 1)
390 (L] 05) (292 Bblie g wiiad (655 o Sha>



&bl 8L

oo yundlg y L peid Juw ylad gy gy

5 055l 5 Vb gz S 3l Gblie ol o
5 B Gibs (K g e Glaiee) o SlL
GalS At 13 g oz 8008 50 b cel S s
56 Dbl g 0 s Jlane ol g o (555 Joms
bl cel b ye Ceyw palS b as &yae cplaso,le
oobel cpl  (Ghanavati et al. 2014) 548 oo S4i5
i 5 kel YL s adlanT s (el 6008
Hasanzadeh and Khajebafghi) siws (s 55 Jow jla>
S Ss jo al)l 6,,5 asas (Kiaetal. 2012; 2017
A5 &3 g M gl 4T was oo lis (VY 5 1))
w5 wle 3 udly, Gl el (Jled slacend
5 o5 Gt oo Sh3) auye eskS YOYNO 5 VYA
sisy g wibee b 1y adlais ol Coluw 5l (o5
shils wssun 65,0laS 60,5 Glls a5 S T e
Aigs 40 5 009 (o, +/OF) muje oghS FOY ol
b 5 loypeo (idu ijle 18 bawgine 5 Jo Sl
CpP e digy 30 (boy0 /YY) & e Sogl ST VN /EY
30 45 10 gudly, (g ,ed ddlaie .ol 48§ 18 ol
Cowl oal ooy sled a8 S5) L 655 e e
5 09en Jolis |y (203 /1Y) mpe yieshS Y/F Corlis
e b o Slas ol 13005 (s e Sl aigy o
o 1y oaee a5 g Sl L)} 5o ailBag; 5l alols
B Ay (Seop pe oS bl Sike 4 abbe
S e Oloz 3l g @ble 4 Zews W)l
Sgboo Jorie 1) Jow 5l (AL Sl 5 20555 5
4 4> L (Panahi et al. 2021; Davandi et al. 2021)
b b gy o aihie i (VF 5 0Y) b S
15,5 )18 (000 Y0) 0 yiosleS FAY Cmlics b oy
YOOF colus b ol st b asgy ol 5 Ly oo
b bwgie shs b atgy daeys YAN) @pe yighS
oS s L gy (0,5 1A/0) &y rashS YYF coolis
b aigy 5 (a0 ) YF) @0 y20skS VYY/FA Comlss L
BIYA) zoye yoshS SFIF coliw b o5 L5 has

adsls 18 (a0

o (Mahmoudzadeh et al. 2017; Rostami et al. 2021)
G A 5 Y) GadSs o a5 LS g o515 adi
o515 48 0l et 3 e sl b 3blis wenl o
colis Ghls il o5 ailie o] jo ol i
obj e b gblis (oo, VIO) aojpe eshsS 1+/YQ
NEWRN YV/AA) % )M5.J.:5 YEYN YA colis 6‘)“5
551 comlus oyl Lawgie (g5 o slas b bl
o (S5 e sl b Bblis (003 OOIV) g0 siasheS
5 (220 VEIVO) wope yiaghS VWEIPY Colune (slls
Obg sl &5 oS (LS s b L skl
oo yogS NA Colus ol aiiin (o0b; 2LS
a5 somiinme dlayly o 4y ol aizie (Mo ys < /01 0)
5 @by el b 0l rddsh ke b
Malekian ) o,ls ddlaie 0 Jow 2ol slagl > ol
FoS G o e s ial38l L (et al. 2012
Najafi and Azizian and Shokoohi 2015) 4. oo
sl sy a8 s asss (Karimi Kerdabadi 2020;
odlyy st Eorlics 31 (303 YAA) iy s2ogkss
IR 0Ly b e oS Laz 3 06 el o
shls 3k rddew S b bl iy a5 W)
S b gblie (00,5 V1) aupe yieshS VYE/A Corlis
3% ),..a5l;5 YAS Colus Lg\)\o ha.»g.ua (S 3o s
Ol dalaie o |y Coluw (pyidwn &S (do,0 YYIVO)
VEFIVD colie s o opuiJows b b sblie
S35 e S b 3olis 5 (00,8 YVIOF) qyo siashS
Coluw gl ayls J3ax 0>8 (ol paS o5 L&
eSS b ais (aoye YIA) mpe posks FY/PA
A Ol g eogz Sy pudlyy b el Jlods
D9dge ey o 4y g skiel 5 93,5 o 03938 s
ool 65 e il cow dibaie ST jo o Sl
Q.C).w 9 u‘).:aﬁj S| UT 3o ol Gl GJLO) u‘M 9
S S WS (o0 a1 gl )3 (6 pdhdek
S9liS slacpey Gialidl ( plos K Jols a5 Lol
Das ) s Jow €585 e Jolge 5l ol (s3la e
8 o s )5 ol 5l S e Ll 4 axgr L (2019

L soly 05 o0 3lad (Sig a2 4 by Sy g



OF+9) oliuamo 3 3l «(V)o lod (1) 090

Sl OF (i 53 (g5 G idg

N N
& £
|2 =]
] ] &
- -
£ z
s =
4 -3 i _03
b3 3
& z
2 s
1 7 E
2 =
gLy gy
[ >ve- [
[ v+18-vae [
1WY-Tea8 & - X
— £ | . e
{ Ay 027555  1iKilometers [% | W 027555 11 Kilometers 3
[ RS e 3 [ e F E
46°200"E £5°300°E 16240'0"E 46550'0"E 5200"E 1E00E 16100"E 16S00E
oS U gy i ki (F) g S £ sy el 4B () S
N N
& £
= S
2 L
] ‘ g ‘ g
- -
z &
2 s
4 _.,8 _03
A 3
z &
5 2
- El g
2 b3
A L
[ Fae-Fhe y5a plia ol
[ FA-YTe o s s
YTV FF s s z | s ¢
5 E
4 mmvesovvy e 027555 1 Kilometers |3 L 027555  11Kilometers %
. [
I VY V-AF e s e = [ e b=
T T T T I| o I| " I| " I| "
PP — PP — A6400"E ws0E  AEN0E 46530'0"E 4640'0'E 46%50'0'E

05 bl sy b bl : (5) SO

5 o)k g b Al (B) S



&bl 8L e pilyy OLw o Jow ylas Gy ag

N N
o °
14 re
J > | s
“ -
° >
& z
e >
.'3 -:C’
3 3
A a8 A i a8
] eiae <A [asots
STV <8
— z s P .
| EENa > - Lugze >
1 ERCF e 027555  1iKilometers 2 | pug.u 027555  11Kilometers [
&
[ IR e - [ e e 3
467200"E 46°30'0"E 46°400"E 46°500E  46220'0"E 16°30'0"E 16°400"E 6500"E

505 GBS gy oS35 (5l e ABE T (M) UKD kS S gy o155 skl ke Al £ (V) U

N N
z z
s =
4 s 4 >
% &
z z
s s
4 '8 i -3
3 s
z z
S s
. g E
3 3
e
[Ces ot
[ s
£ o
1 Y 027555  11Kilometers '§ 1 ey 0 27555  11Kilometers [
e
- - - . ettt —t——| 3
16200°E 46°30'0'E 46°400"E 16500 yeortoE 67300 E 100E 16°50'0"E

(5o e (5kiy Al 4 1 (1) S5 (5 o 5y Al 4 (4) S



(OF+)) liweo 9 3l «(V)oload (1) 0,99 Sl OF (i 53 (g5 G idg

N N
& z
L= L2
- APy A
s s
T
£ £
e @
= =
- e B
e )
- [ L
e B
TGRS § . s i
[ 027555  MKilometers [& 4 BEHsy 027555 1 Kilometers |5
[ ——————— -1 . LS ———t———— =1
1EW0E 46300"E 16400"E SSI0E 46°200'F 45°300"E SP400E 4°S00E
o5 (2l 63515 gus adb alds s (1Y) S 5 (ol 675 gy adb aldi: (1)) S
N N
£ £
= o
£ 4
= =
=1 =1
g e
s s
J ER B
Ay y el g ) et
e by P
B o e =
T T ;g | ;2
4 EET TR 027555  T1iKilometers [2 4 By 027555  11Kilometers |7
> < . L A b+
200" 46300"E S6400"E WESOPE 460200 4E300°E 46°400"E 46S00E
o5 wilB g, jl alold gudy aib aldi: (VF) JSCo S 4ilBog, 5l alold gudy adub aldi: (VW) JSi
d».o.la laasY u;‘ ‘@Le‘.: alsi anps 6‘)‘.’ CALQA O 9 6 s ‘u;‘é‘)‘ 6)4.)[5 J.cL.u 4\5)L3.m).¢: U;ALC)Uo‘ dLmoolo
QB Colgd 50 g 03908 3l abgye slaY 4 w0 e st (ganaig ln & (ool 4 429 b it
b ol asa s S Jols Jw as ganaiy ol Godids dl> o cpl 0 b leee L0l gaaads Al ls



&bl 8L

oo yundlg y L peid Juw ylad gy gy

VO A BAVYS) ol el (a0 B b +) o cud
Cages M F) sl )b o BLS gy o 0515 (e
W (FeSn 5 )5 g ailEsg; 4 D jole 5 (Su3p
& Comd o a3 Sis 3blis 53 (53058 o o5
aS SeSuw gblie Jolis yiig a5 Wloals o isu plo
B de Sl (a0 53 33,5 (o0 5 puilyy e Jol
) Bble (nl 55 oo Copde & az g pgil o5 WS
Ghanavati et) s b (iegh ol aidu co De8 iion
Rostami et al. 2020; Ghobadi et al. 2016; al. 2014
SS b 1y (g3 Jow > a5 (Panahi et al. 2021,
Wlos ;S drloe o)line Wiz (6 5eF prendl e 0,50,
S aadee plas I Roegn ol @l o)l cdilhs
905 (BLS b ol B 5 o5t (shlo bl
A S (G iy 6;&%%&’1 shls ailssg; 4 Koo

W18 1 e Sl Loz

atd e il eslitul b gl cnl 5o e 293
hogio (05 0 (LBl plpe basg i 4w S
ans (V0) UKo 0l gaipend oLy L 5 ol
b aws o (Las 1) usly) liw el Jow Sla3 gy
Gblie ael Cuss 4 (V) Joaz 5 (10) JS& & 4z
s 935 a5y, b Joli S SsSee
YVA &S 020 oo lid (gaiaigyy 4l .ol (555 Jow
e b agy 5o pdly) Qlieeed Colus Sl as o
Aigy 50 oy Y wbj s aigy 10 s 0 AIYY ol
30 2o 0 AT 5 o5 as aig 0 ao 3 AY dawgis Hlas
Ay 50 Gl gl cpl o9 GBCwond (55 o Sl
5 VHIA gladhie il b oby (L3 5 ol Jows s>
(ol G pddaas gl gblie fplasls )18 as 0 YV/P

N

T
34°50'0"N 35°0'0"N

T
34°40'0"N

0 27555 11 Kilometers
=

34°30'0"N

[~ P
1 Y%
Y
T T
46°20'0"E 46°30'0"E

A} T
46°40'0"E 46°50'0"E

gl y Ol el Jow slas (guadigy a1 (10) S5

VY



(VF41) sbiamno 3 sl (VDo los (1) 090

Sl O (wiige 18 (9 s iRe s

s b 1 ol p JSeSus @blo sluwi g wuo o weoluw 1 (V) Jous

FoSamo (3blio dai  Juw pb Colue doyd  Juw yhb Corlue Jow bt cyaid
. /A MA/FY o5 s
Y VAN YYO/YY oS
Yy Yo/o YAQ/Y lawgio
\id Y¥/A YAVY oL
sudly) s alex I SF Y\/5 YEo/V sy ol
YAV dawgie s aigy 0 a0 YOO ol s
B b Ay )3 00y VA 5 o5 Sl a0 we S5 s

55 b gy al 51 I, 15 s sl Ll 5 oS
s aigy 10 addllas 550 dadhaio ao s FO 5 oo oS!
Gl & Gddsras g poil )l 18 0l 5 ol LS
as cusle Glo ol oo LS jebas ol (g 9,0 alins
Srtelp s e 4 Wil oo e [l loadis
slacosgase alax oS SIS o] Jas L alie gy
o a5 0,5 o)Ll gad9e nl 4 (lgier SR 0l
Jow o laas¥ e 25059 5 lulis I8 ol las )l sola!
9 @LQJ ERAY 9 @L@Qalﬁ; Can ,SM coalazwl 3,90
syl Sl el s (eizma 05 0000 by jg 50 S
ot 55 5505 5155 5 (53alsid siie el sils

Jow Shd gandiy Al agd Glegh ol Sl Sae
bl Sledb] w3 oslawl b juilyy b o
3hotegh cal o el (Slye abadis Julow s
(P b oS5 L gl ed ez slabre
1 e b a3liid ) 5,15 g laailiog, 3l alols
S i 5 000 5 ganaib ()55 elelp Y 1S
Ol e gkl ABES Aggd ) g ] Sy oo
b b asgs @ 4 e e Sl Gelil il
Sy gl A8 e 05 (b3 g 0k cawgie oS S
digy a5 ol lis ddlaie ;0 (65 Jaw (gudiy ool
FaskS YYOIV colus oby (s e b L
Ay cpl Sl ools plaiz] o> 4yl (Ao 0 YVF) & 50
3505 Sl 3 50 5 w5z wyf Glain )0 i
aige 5o Sobus 5las,o YHA Co @) L 9 23400

&L

. Adab H., Kanniah K. D., and Solaimani K. 2013. Modeling forest fire risk in the northeast

of Iran using remote sensing and GIS techniques. Natural hazards, 65(3): 1723-1743.

https://doi.org/10.1007/s11069-012-0450-8

. Armenakis C., and Nirupama N. 2014. Flood risk mapping for the city of Toronto. Procedia

Economics and Finance, 18: 320-326._https://doi.org/10.1016/S2212-5671(14)00946-0

. Azadi F., Sadough S. h., Ghahroudi M., and Shahabi H. 2020. Zoning of Flood Risk in

Kashkan River basin using Two Models WOE and EBF. Journal of Geography and

Environmental Hazards, 9(1): 45-60. https://doi.org/20.1001.1.23221682.1399.9.1.3.1 (In

Persian).

. Azizian A., and Shokoohi A. 2015. Investigation of the Effects of DEM Creation Methods

on the Performance of a Semidistributed Model: TOPMODEL. Journal of Hydrologic

Engineering, 20(11): 1-9. https://doi.org/10.1061/(ASCE)HE.1943-5584.0001204.

. Bagherabadi R., Shikhkanloo Milan F., and Zarei Mohammadabad M. 2022. Evaluation of
fire risk in the Zagros forests (Case study: Dalahu County). Ecosystem Management, 1(3):

60-72. https://doi.org/20.1001.1.28210182.1401.1.3.6.2 (In Persian).

YYY



&bl 8L eyl ) (3B el Joraw oS (G ity

10.

11.

12.

13.

14.

15.

16.

17.

18.

Das S. 2019. Geospatial mapping of flood susceptibility and hydro-geomorphic response
to the floods in Ulhas basin, India. Remote Sensing Applications: Society and Environment,
14: 60-74. https://doi.org/10.1016/j.rsase.2019.02.006

Davandi K., Shahabi H., and Salari M. 2021. Flood hazard mapping in llam city using
evidential belief function model. Journal of Geography and Environmental Hazards, 10(2):
1-20. https://doi.org/20.1001.1.23221682.1400.10.2.1.8 (In Persian).

Djordjevic B., and Bruck S. 1989. Systems approach to the selection of priority areas of
erosion control, with emphasis on the implications of the water resources subsystem.
International symposium on river sedimentation, 4. 1547-1554. http://pascal-
francis.inist.fr/vibad/index.php?action=getRecordDetail &idt=6664380

Fernandez D., and Lutz M. A. 2010. Urban flood hazard zoning in Tucuman Province,
Argentina, using GIS and multicriteria decision analysis. Engineering Geology, 111(1-4):
90-98. https://doi.org/10.1016/j.engge0.2009.12.006

Ghanavati E., Safari A. A., Beheshti Javid E., and Mansourian E. 2014. Flood risk zonation
using compilation CN model and AHP via GIS (Case study: River Basin Balekhlo).
Physical Geography Quarterly 7(25): 67-80.
https://doi.org/20.1001/20085656/1393/7/25/6/2 (In Persian).

Ghanbari Y., Komasi H., Jamini D., and Arianpour A. 2012. Identifying and Prioritizing
Tourism Attractions in Ravansar Based on Tourist Attracting Potentials. Geography and
Environmental Sustainability, 2(3): 65-86._https://ges.razi.ac.ir/article 167.html?lang=en
(In Persian).

Ghobadi, M., Ahmadipari M., and Salehi E. 2016. Flood Risk Assessment and Zoning of
Human Settlements in line with Sustainable Development using Fuzzy AHP in GIS
Envoronmnet and DPSIR Model (Case study: Abali). Journal of Environmental Science
and Technology, 18(3): 351-363._https://jest.srbiau.ac.ir/article_9837.html?lang=en (In
Persian).

Hasanzadeh M., and Khajebafghi H. 2017. Flood Hazard Zoninig Using Multiple Criteria
Decision Analysis System (Case Study: Sheytoor Watershed in Bafgh). journal of
watershed management research, 7(4): 37-29.
https://doi.org/20.1001/1/1/22516174/1395/7/14/4/6 (In Persian).

Kia M. B., Pirasteh S., Pradhan B., Mahmud A. R., Sulaiman W. N. A., and Moradi A.
2012. An artificial neural network model for flood simulation using GIS: Johor River Basin,
Malaysia. Environmental earth sciences, 67(1): 251-264. https://doi.org/10.1007/s12665-
011-1504-z

Lajavardi M., Lajevardi S., and Sattari S. 2013. Zoning the Flood Bearing Mordaghchai
Watershed (Eastern Azerbaijan). Geography and Planning, 17(44): 237-255.
https://geoplanning.tabrizu.ac.ir/article_27_1.html?lang=en (In Persian).

Mahmoudzadeh H., Yari F., and Vahedi A. 2017. The Application of Remote sensing and
GIS Techniques for Flood Risk Zoning Multi Criteria Approach, Urmia, Iran. Physical
Geography Research Quarterly, 49(4): 719-730. https://doi.org/
10.22059/JPHGR.2018.210916.1006894 (In Persian)

Malekian A., Oftadegan Khuzani A., and Ashurnejad G. 2012. Flood Hazard Zoning in
Watershed Scale using Fuzzy Logic, (Case study: Akhtar Abad Watershed). Physical
Geography Research Quarterly, 44(4): 131-152.
https://doi.org/10.22059/jphgr.2012.30246 (In Persian).

Najafi E., and Karimi Kerdabadi M. 2020. Flood Risk Evaluation and Zoning using with
AHP-Fuzzy Combined Model with Emphasis on Urban Safety (Case Study: Region 1 of




(1F+) i g 3l «(V)ojloud (1) 099 Sl O (wiige 18 (9 s iRe s

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

Tehran Municipality). Journal of Geography and Environmental Hazards, 9(2): 43-60.
https://doi.org/10.22067/9e0.v9i2.86110 (In Persian).
Nasiri, V., Sadeghi, S.M.M., Bagherabadi, R., Moradi, F., Deljouei, A., and Borz, S.A.
(2022). Modeling wildfire risk in western Iran based on the integration of AHP and GIS.
Environmental Monitoring and Assessment, 194(9), 1-13. https://doi.org/10.1007/s10661-
022-10318-y
Nasrinnejad N., Rangzan K., Kalantari N. and Saberi A. 2014. Flood hazard potential
zonation of Baghan watershed using fuzzy analytic hierarchy process method (FAHP).
Journal of RS and GIS for Natural Resources, 5(4): 15-34.
https://qgirs.bushehr.iau.irarticle_516653.html?lang=en (In Persian).
Nonomura A., Masuda T., and Moriya H. 2007. Wildfire damage evaluation by merging
remote sensing with a fire area simulation model in Naoshima, Kagawa, Japan. Landscape
and Ecological Engineering, 3(2): 109-117. https://doi.org/10.1007/s11355-007-0026-z
Ozturk D., Yilmaz I., and Kirbas U. 2021. Flood hazard assessment using AHP in Corum,
Turkey. Tecnologia y ciencias del agua, 12(2): 379-415._https://doi.org/10.24850/j.tyca-
2021-02-08
Panahi R., Hoseinzadeh M. M., and Khaleghi S. 2021. Zonation of flood hazard probability
in Gamasiab river banks from Sahneh to Bisetoon - Kermanshah province. Journal of
Natural Environmental Hazards, 10(28): 53-66.https://doi.org/
10.22111/JNEH.2020.33492.1635 (In Persian).
Pourghasemi H. R., Beheshtirad M., and Pradhan B. 2016. A comparative assessment of
prediction capabilities of modified analytical hierarchy process (M-AHP) and Mamdani
fuzzy logic models using Netcad-GIS for forest fire susceptibility mapping. Geomatics,
Natural Hazards and Risk, 7(2): 861-885. https://doi.org/10.1080/19475705.2014.984247
Rahmani S., Azizian A., and Samadi A. 2019. Determining the Flood Hazard Level of
Mazandaran Sub-Basins Using a GIS-based Distributed Method. Journal of Hydraulics,
14(1): 123-139. https://doi.org/10.30482/jhyd.2019.155838.1342 (In Persian)
Rostami F., Tavakoli M., Rostami N., and Ebrahimi H. 2021. Investigation of Flood Hazard
Potential in Watersheds Using AHP (Case Study: Ilam City Watershed). Integrated
Watershed Management, 1: 1-16._https://doi.org/10.22034/1IWM.2021.247934 (In Persian)
Rostami M., Hesami D., salmani H., and Tymoriyan T. 2020. Urban Flood Hazard Zoning
Using Multicriteria Decision Analysis (Emam Ali town, Mashhad city). Journal of
Environmental Science and Technology, 21(11): 173-185.
https://doi.org/10.22034/JEST.2020.21852.3091 (In Persian).
Sharifi F., Saghafian B., and Telvari A. 2002. The Great 2001 flood in Golestan Province.
Iran: Causes and consequences. International conference on flood estimation, switzerland.
11-17.
https://researchgate.net/publication/236229926 great 2001 flood_in_Golestan_province
Iran_Causes_and_consequences
Yamani M., and Abbasi M. 2020. Evaluation of Flooding below Gadar Catchments based
on Morphometric Parameters and Statistical Correlation. Town and Country Planning,
12(1): 205-224. https://doi.org/10.22059/JTCP.2020.293947.670048 (In Persian).




Vol (1)
No (2)

Serial Number (2)
Autumn-Winter (2023) New Researches in Sustainable Water Engineering o
Pages: 103-116

Flood Zoning Hazard in Ravansar Using Analytical Hierarchy Process

Rasoul Bagherabadi* *

DOI: 10.22103/nrswe.2023.20582.1019

Abstract

In crisis management, flood risk is one of the riskiest natural disasters that have to special look
to it. One of the most important tasks in the field of flood mitigation and prevention of
occurrence is zoning of potential flooding and classification of the flood risk. To prevent the
occurrence of floods, it is necessary to identify areas having high potential for this
phenomenon. Because the area of Ravansar is highly flood-producing and because of financial
as well as physical damages caused by floods each year, we need to identify risk areas. The
present study seeks to offer a method for zoning the flood-producing potentials of Ravansar.
According to the research objectives, ArcGIS and AHP were used to investigate the flood-
producing potential of study area. For this purpose, slope, elevation, NDVI, rain, distance from
stream and land use as effective parameters in flooding in the studied were selected. After the
experts familiar with the watershed completed the questionnaire, these parameters were
weighted. Using the results of weighting, the flooding potential zoning map was then
calculated. Based on the results flood hazard potential was zoned and finally, the was
categorized into five classes based on flood hazard risk, southern part of Ravansar have been
introduced as areas prone to flooding that are included respectively %24/8 and %21/6 of the
area with low permeability and slow slope (0-5 degree), low altitude (1126-1508 m), near from
the stream, low NDVI, high rain (814 millimeter) and urban land use to the other sectors.
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