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Abstract

Identifying the factors affecting landslides occurrence in an area and zoning its hazard is one of the basic
measures to achieve solutions to control this phenomenon and reduce its environmental hazards. The aim
of this study was to determine the areas sensitive to the possibility of landslides occurrence in the Kolur
region (Khalkhal County). In this regard, 9 factors affecting the landslides occurrence in the region
including lithology, elevation, slope, slope direction, land use, faults, road construction, drainage network
and precipitation were identified and used. Then, to determine the vulnerable areas, the hybrid models of
conditional probabilities (Bayes' theorem) and network analysis process (ANP) were used. As for landslides
occurrence, the results showed that about 28.69% and 25.40% of the study area had a very high risk, about
21.57% of the study area had a moderate risk, and finally about 14.21 and 13.10% of the study area had a
low and a very low risk, respectively. Therefore, 65% of the Kolur region had a high and a very high risk
of landslides. The main reason was due to the high slope and the presence of marl calcareous formations.
According to the obtained results and the relationship between the area of hazardous zones and the
percentage of landslide with R2 more than 0.93, the accuracy of landslide hazard zoning map in the study
area was confirmed at a good level. Therefore, the results of the combined Bayes' theorem-ANP model
were suitable for landslide risk zoning in this type of areas, and the resulting map can be used as a valuable
tool in environmental planning and reducing landslide occurrence costs.
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* Corresponding Author: Mansour Jafarbeglou E-mail: mjbeglou@ut.ac.ir Tel: +989123875568

How to cite this Article: Nazari bayatiani, F., Jafar Beglou, M., Mohammad Khan, S., Maghsoudi, M.
(2022). Landslide Hazard Zonation in Kolur Region Using Bayes' Theorem-ANP Hybrid Model. Journal

of Geography and Environmental Hazards, 11(2), 1-21.
DOI:10.22067/geoeh.2021.69988.1048

Journal of Geography and Environmental Hazards are fully compliant
@ @ With open access mandates, by publishing its articles under Creative
Commons Attribution 4.0 International License (CC BY 4.0).



http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/geoeh.2021.69988.1048
https://orcid.org/0000-0001-9745-2318
https://doi.org/10.22067/geoeh.2021.69988.1048

‘_:\"},\:Fs‘:d'_-!! e

Creative Commons Attribution 4.0 International License (CC BY 4.0)

Geography and Environmental Hazards
Volume 11, Issue 2 - Number 42, Summer 2022

https://geoeh.um.ac.ir
d https://dx.doi.org/10.22067/geoeh.2021.69988.1048

1YY oo V60N bl s 5 o boled (oa33k o« ame Sl ble 5 Ll

ey Al
ANP- 5 a5 1o 5 Joka 31 esliiad b 518 ailiie s 5l me) p iy s (skvuiy

Ol O, Ol g o8S1s (S Madlips msd s S350 58550 85 655 Gamiils = SLiLs (sl K3
Ol O Ol g oty bl o 0SSl (g5 5585 50555 Sldils = UK an | enie
Ol O, Ol g5 o RSls bl oaSLEils (g5 585 30 855 Sbsliwl —O dams (o o

Ol Ol O g o &iils bl i 0aSiSls (655 585 50555 SLdils =65 gumie Ol 4o

LA R o ALEYS S T S R L T A U P P

oS>

el DLl 1 S O st gy 5 adlaie G s hadomes 85 55 e Jalse aluli s
ol ok el T 51 20 s Sl bl 1S 5 iyl JAS SR 4 plies g
P e TR 31 Ve DUV BIP PUPSPR M E TN
(S5 el ailas gla (agad ey sl 5s e Jele A dady b ps ol 4B S el (Jd=
s BAs plbs (B0l 85 4l (gileelr (S (Sl 8 (it g e g i
bt llazl S 5 e 51 liaal Slaio o nd g calsl 53 B S 15 eslin il 5
pdu%sﬂmugm@w@u Al 4 S e (ANP) lasis Lo dul b 5 G ad)
YV/OV sgd Lo wgio oot U sladig (o ys YO/Er 5 YA/NR 30> i 5 4 sl 5oL Lt st
Iy axdlass  go adlae 31 d_mys Vo/AY 5V E/YY %;@jgg&}vsjk}pdu%)uﬁ
g8 3k e 5ol Sl il hils 551 ades Sl s s 08 51y cpl e el S e Jeld

Coo (omman ol G)le u&ﬂ bl Jﬁjjsl.l)';.,.:_i:;ﬂ L;__al J:}JASC,_.»\ wjdwﬁ)

Email: mjbeglou@ut.ac.ir SAVYFAVO0 A 1] stes oo 5 )

duﬁdlmﬁb-)\oyu

ho Ol bl g L6l i ANP—;o 4 58 S 5 Jde Slesla b8 adee js Sa) e &

=Y\ e ()

https://dx.doi.org/10.22067/geoeh.2021.69988.1048


https://geoeh.um.ac.ir/page_51.html?lang=en
https://dx.doi.org/10.22067/geoeh.2021.69988.1048
https://creativecommons.org/licenses/by/4.0/
https://dx.doi.org/10.22067/geoeh.2021.69988.1048
mailto:mjbeglou@ut.ac.ir
https://orcid.org/0000-0001-9745-2318

({533)\.««:& uld?m@blﬁbu}l:ﬁ‘jv- Y

gl 5o AT e R i p e co L s Gl Coles il s bl

s A stnag 6l ANP- 5 was S5 Je s ol e 103 S 1300 50 o

Sl Ol sy KI5 o bl i ol OF 51 Jol 4 5 0350 i Gble g5 )

258 Ol E sl 55 i ols £ ek pa RS 5 aes (55 50eL 5 0 el

D3 ANP G b (i e o Jaes Sl b tbae il gadS
dsdde —)

S5 21 ol Sl 5 Jlo Dbt o 4 ol (glatals (Slac LU glsl aboor 31 55305 0l

el 5 am LG S b bl b Sl Sl anb (Sl Ol s 3R e S e 5 ls el
Sl b ezl ooy ool LOTAY (63 30ee VAL ) Laauals slial 53 o y—ooy 550 5l sz —
G S L sl a8 (Yoo QT STol, g 5 ambile) il Sliwn S bl bl 3 odas S50 55
5 o) Cd 4 S5 Oler SU ks b sl s Sl 55 YV Jlw 3 b & bl Sl
Wal cdin ¢l O pmad gla, 558 3 (bl o ylust s oz s 0 eie 6lcs S5y sty (7410 O,
HB 2Bl 5 sl s 3 5dpn 31 36 Dbl 35 010 s (VYA T sl 5 5l) 553 0o G ol sdomzact UL
S Bl 5l las gazme ot aal e (YO OLSen 5 LS 2 9) Llosls jolantls gt 4l e 6
o pb 5 S5 505m 55 (oI Gl s O an Jacms n) gla) 581 dle s ol (Ses 5 das e
Gy il 3 sloul diile Sl lacJlas 5 435 ¢ Sl asle ol Welse cnl poslle 5,8 3 b o
5 Sl YN 0L 5 1) cl IS 5B 353 g5 S8 il i s baeslr slase sl
oo Jame S5e Jelse 5 2o g8y ailie o Sgr g gL laly, Soaclear (YA (O Sen
b5 8 e il s am 5 L (YA 0L 5 s salcs) il o 253 ey ol s 2 55 (SIS
ST 8 bt 31 (S sl g 3 oyl CHHlS s 5 iy e aab Ll b 4y

B JDJ:JUJ) C}B) B E S ‘_?"}" cels Jjui‘)\ (Y' °q SQ‘)&@} \JLDU) Sl )(J)jﬁ-]g 63\:) Cm&-ﬂ

1. Brabb

2. Hattanji and Moriwaki
3. Basu and Swades

4. Beraet al.

5. Samodra et al.

6. Lantada et al.



v oIS Al 53 e s e sdu 033k Jl

SO 5 el) Sl las 5 Sl s S 0%b 1 s b e Sy e Sbyg s ) (gles g IS~
(Yero
bl 5> (B ¢85 o ol a5 i3S a3l S 55 5 plpmscl Bl it e 5 L Ol 5tS
Sty 5SS e e s w35 e o33 Jle s Sl bl Dl 35 4 el O il
QYD) O 5 gande) ol 43S 13 Oler 55 W (sla) 528 sy 53 Ol o LT 5 b ol o
3z b @t cslis O Sl sl s Olwdige 5 Ol b (sl (A sd s i e il ag
FOLen 5 I 5l i Vo)) Tolasl ) il el b Sl Jaes (G 3aal 5 o e (6l iman
5 Aoy Sl at bl il (sla ) (S b IS (slaans Sl g3k Ol (Y0 0A
SIS o Sy (T 1Y) 0L 5 o e Hallops oo 3 e sl ol eyl GLh 355 425 g
o35 (sl ook gbaesls Julows 53 e andllas 15 48 5 (65815 ab 53 &K (5L 5l (b ey (sl s
5580l s SEE S e Jele G Ol BiA e 53 i 0L 48 el ol 5 Sl il s
2 ge Sty (AN s Bl a4 b Wkl 5o I3 addas g 4 Jide Sl esliad L (YY) 75
(YT L 5 Slosls o ls BUail b33 Ao y3 VO 5l o b sdal sty Cuuli 45 oS 5ls OLES o
9> i gon adlaie 53303 Gl U A Sl osliol b s PROMETHEE Il 5 FAHP il 5 S5, U
2bs A Sl b IS 53 L35 e s Ao pa V) oS 5l 0L s s g5 (v | OltedS Ol B3 -
b o 53 @ly O3S ailaie o> 2y o (g3l Glate 3l esliul b (Y01 8) TOLISKen 5 55 Llesls &
L andlass) go adae o3 el e nte 05 Ul pUl5 (36 Glae o8 sl O il s sed syt
Sl aals e el 3 350 658 el il & 7Y DL 5 by el 4 s
S5 S sl O gl mstls 5 ASe ylmadir a5 5 (ANP) (gleSm Jobowd gl 3 5l oslin ol b S me
oy Gl L OYAE) (ool )00 2003 (asalins 585 03 age A8 by L 5 o8 il (S
b oplis ol as i sla i #8503 e Jolpe Opld g5 Al el 5 oKt Mow il 3
i s el ess Wele 5 S5 Ol g anlul 5l sl fele oS 5l DL il s gad L3 s plakd
Lld |y gl o 5ol 4o (36 e 5 S Wow dil 3 oS 5 e 3l eslis ol L (¥40) sl

1. Yamin et al.

2. Pradhan

3. Nefeslioglu et al.

4. Chen et al.

5. D’Errico and Murru
6. Zho et al.



({533)\.««:& dlaym@blabu}l:ﬁ‘jv- ¢

548 o il s sl eslial U1y gl ol 5 T s s 5l e (1740) Ol 5 uble ol s
Sl 2 35 il S5 S35 o8 Wb S a5 Wlosls I3 s 050 M s s Bl 4 g 4
g8 A VN OKan 5 (5o el 03 do 33 V) Olss 0 5 ot Sl Badone (sl
Llo3 ga5 (gt LR 5 ANP Jote 3l aslizad b 1y 3,5 Olaul 31 55 0l —flli s LS wg 2
U8 g 85 02 1 5B (e e S0 5 M8 o e 0L 5 JeS Sl Aol Jule o8l 05 s
ik sladior U 58 oS ol ool 558 e o et 3 (5345 s 0586 -l las s
3 ok Wl (5l ) Lles gad e e anlllans s go bl (sl 1) ot ladigy 503500 s 1) ey
5 iy VAT 0L 5 bt dazee V014 (sl 5 5wl VN1 IO 5 o YN0 0 S 5
YAV (OLKan 5 o lad i Y40 ¢ aila 5 (gili—s IYAL QLK 5 (63 5—aie ITAL an

O G osm 5 6ok dome VAN UL 5 5 Sals

ci(f: 4:.».2.3) dlﬂf;v QUL&I}-\)‘#&JMM\; 6[-"“&}))‘ OJL@;&‘L’&:«M‘ OM@_«HL?- U‘LAJ} B

3ms B0 3> Al ¢ 85 ot il (i o8 IS wilato ol Gla i 5 il slais o
35 13 (g als wltagy Ue Jis) Jlsdst Ol g 53 5 olS Slion S ailate 35 5 oy 5 plulcd oo )ls
laals SIS 51 e plsil g s dnine B 555 5 Bl (S 5SS 5 lens il S a5 L
Pl gl o B S0 S s o (Ll OF e 5 LB sl 5l S oS adlae pl 3 o
on) adlan ol g ¢ B s (g3ate Sl B e 3 Bl Ol ool Jos 4 Sl sl v
=2 3 Sl (5313 0 s S e 5 (5520000 (8l ailae 53 Ol g3 st by (sdunngs 5 Lot e

A e G ol kool Gds oS el Ceal Sl 5 (g0l asme O bl j2alS

L&ui‘”‘gb‘y—"
M&né)yﬁw@y—\—"
AEQMJJA C»M‘b-l&ébdbbdb—w]@—&uéj—& uyjjﬂ‘aﬁmjdfyu)bwbs)y&n

J)JJ.:L»Ml};j)éubuﬂ)’\diiQ\};:«A.:;}JALJAJB-JJJWJUQ}JJA_@?)JAQ&EAM&AJ)}A

1. Melchiorre & Tryggvason

2. Chen et al.

3. Analysis Network Process

4. Conditional probabilities (Bayes theorem)



0 LJ%&EAJJ&HW‘)C‘}S}PLSM% V.h.)j\.ldl.w

g}wjguﬂtubw)\qéfiwjSQM\qu'M\i)JCE_Mj\QIL;L&S)\&:ﬁSQWJF
53 5 s Dl s anlllaes ; go adlain (glpm sl 55 o e Olsses3 08 & Jbomi a3l 5 E3GT 65
el ) STl il S0k 5 ol (sl e IS adlae 53 3k w55 S by ol 3 s Dlie
B8 a5 (oo o YAY i 5T 4aS) Sl o Lo YO+ 550 )3 (5558 bzl gn oo (glaesls
Vi evnen gy laacis bl oo comd s S S glailse 55 O 6,83 Sl ailaie
Sl bol o ST glagV Ell Jol adlaio I (o595 (il 5 Jbd (slacd ¢ ki3 Olajl)
el Sl s b w5 ol sla SeaSa 5 5 sl S sSS sl b o oS o Kavails

Lok Jomta ) (ol SO oy 55 ‘C*-.’j%b.(i)s

‘I'Jﬁ'n’l ‘l'll.lll'l ."1'"( ‘l“""(
il adgs f-.,‘
ey oy vt L

s - ' * bt |
EF -;’: —d » M)‘ \_ -
; R N

-bx .‘3‘

; { ’&W
X

z - 3 N
4 £ oy g
; ]

Py

M

NN

)7').‘"'0

waler Wi e aaver

NLEA.\L,A&ZEJ@C.?J‘,A—\ JS.Z

o5 sleesls —Y-Y
(Slojlgale ol_ai lsa LgLauwic osle ol b oIS adkas s oJ‘J'C) la d ey ol ¢ iag sy ol s
o sy sl S5 aam g bl 55 a5 5 Sluls GPS lasleral b Cusd gn s 5 Sloe Slalie

)JJJ}AJALG‘\ cé:j:é')bebwm‘b)jnél.a&j)juﬁéu&h}}:@ucuféﬂjé)y)ﬂk@b_&



({533)\.««:& ulaym@blﬂbu}l:ﬁ‘j*} a

bt o b e oSl (8 (g5 ol ab g e slaosls 5 s oLl 5lS as s (gla i 3 pme Sl
L S 15 eslazd J,y)%estw)\jwﬁu ool 5 LS 3l alols sl 3l alols cd g
Olojls) Jlsdst 5 s ule (glaS s VoV vennn Ll ey gaa i 3 S 5 (O35 slaeals
Ol3le) e 03 DEM il eslanad b aglie ol Cogr 5 (sbrosls s S angs (Sdme SBLES| 5 b iy
oL a5 Spatial Analyst ;5 Aspect 5 Slope slal 5l 5l esleud L 5 ArcGIS le i 3 (G528 (ks paids
o3l (528 il gm Ola3le) VWAV B YWY (g el 055 5 Sl 40 b o (gls b oon) o g vl
dloee ailata JS 55 S Lo o cailaie SlaoKia i) 5 Sk Sl Sk 6l Sl aslin b s S
L 1ol canlllaes  go ailare Sl (6 )8 (slaesls A 4 AICGIS lale 5 o 13 58 3k oa a2
Sl ibons pll b s (lolpale s slas iboir slaesls 53ls 5 Vi00 v vr 1S 5 5 (slaa i 5l ealie
j\«ila;ar:&,a)'&e_;..bnzjf‘\t@:Jﬁ;)&mlgGb}c;uﬁba;f)nﬁfabub\;mu:_w\jg,\cﬁ
Gleslr 3 3 ol S W AICGIS i3l 5 Jas 55 20 03 DEM Slastiul b 5 (G555 (3lwdle b

A s Al (35S (ol i Qlesl) VYO e 818 55 slaati S ealin L addate

SRR s re, Y=Y

aiaa gla 55 ony Sty 3 e Jealge 51 (Gios slmesls (s3lmeslal 5 (slme 3l g
5 (ANP) (glaes ol i 3 sladis (ol 5 s SATCGIS i3l 5 Jama s Slelllol (slaall o) 5o
Sy 5 @M ol candlans s o aidlaie o3 2R mes Sty s S3e Jslse Sl eliS e gls eyl g a8
KA sls e alad gla il rl?;,\ 5 Solwdde

S (Sl 3 (ANP) &S o T3 Jlte 31 s el o o (s 5 (s a1 Ry 0l
) ANP Jdo (gl ! (5l ol ok o3lizal (5 42) b Sllo| Jike 31 sy sla ol 36 o
5 el sl el (0 ol a3 e 53 b el dall o g e DL 5 Laesls Soale el
N3Pz 85 sl abl (& 5 s Giis s Sl la bl (7 (il sla bl (V¢ (S35 8
wdd a S b 55 gla el 5 laad ot s glalis bl daad o DS yasedae b aslsl 5 . UUs (gluaiws
ey lama 5 ol G Lol 5 babes el s ras Slaanlio a4 bgs o Jorl o los s JSCs
ol pl 5 G35 el G5s pE e Sl gl dsdr Dot S S «b S &, o Super Decision
(533 ,5 replal) A8accs (sla s Slo ol LS5 5l eyl O35 amaloes 3l g il 0l e i (G
Sl s 8 dalome 5o 4 jlaslial b bl s Cilos o IS 035 (o il ol 5 335 e Sle

el 0l oslanal (s ST (gl el yl 5 adlas o a.s\.s'C) sla sy 4 by e Slellbl 5l sk -



v e b glS adlaie 53 il g8 Sl e o223k Jl

s edd Jeol o add el b &S e sla el sla llS 4 bgs o a0 sl b olg
b by SIS 5 e gl 535 5 8055 ol ATCBIS I3l 5 Lams 53 ANP 31 |l il 5 JLos!
<35> JJs 4 Raster Caleulator Slas 3l g e €5l g st ool 55 .5 S sl b el el
G b s b Sy Sl g0 ¢ reb gacnSi ol ool G 0 25 5 5 0on S ool il i
Gl 2l 4 5 o S e (0L ot 5ok cdaste (oS (oS U)ot S 0wl bl
38 3 s s 3590 5 Wl LS addae A e

Glatigy A28 b a2 e (S| Gl sy g 4 (i Como 5 S35 Ol (e shee,
Sl sl b Zglg s ol s 4y Laarg PS8 3 A ey sl 5 Ao s 5 As S e (955 5 Gl
L3S P e o )50 il (o O g 55

(ANP) (leKes o syl 5 —)-¥-Y

e ol ol IS il oo jlins X (6,8 el Gla s 5 Ladds 4 gaoe 5 (G il il 5
s ol ool (S el gy S ol B algss s el S s baslas el 5 5500 s
o 4SS e ahedis dlals 0lps plaans B B S s Osdy S Gl aBlian g ke oyl S
Loy Jdo (Y201 U SSLy 5 OLL) 550wl b (6 S rmns Sl s (65 315 2l 5 cponms s
Contl b)) 5 Bls J 53 (AHP) sl e decd o dowr (glacus sitoms JLs 014470 Jws 3 2ol JI
s S 3 2 50 a5k 5 DL S 5 L ol die S 0500 sl JST rens
OTAE OSan 5 glos,) A &) L;;WM;

Yaalsd 035 b g Al Jue —Y-Y-Y

FO i) ol 5 ezt (6595 st ol sy G b s e Jo Ol sty Aal 5 035 Je
oLl 3) 50 0 g O3 Jawe g3 Yoo ¥l s b sl e A5 el £ 85 ol L3l e ) (700X
(Go3om) oy G e85 53 e slajmabl (1 ol SAellbl 4z 53 ol 3 e ol 3 ool 433 13
(el sla o3 ) NI STONINT g5 gl (V{2 3 e oS dns (gl 5SB) s gl Jule b
3 el o S odol 55 Lo saope g5 dlel Sl ol 35,8 o0 o gt 5 (g3lwdie S

1. Neaupane & Piantanakulchai
2. Weight of evidence (WofE)
3. Denison



({533)\.««:& ulaym@blﬁbu}l:ﬁ‘jv- A

5o B U3 oG5 M &y 5 b ol 0 o3l 3580 S s (5l ol sl oUS 1 IS o

P(B,| S)x P(s) (V) abasl

P(S|Br'): P(B)

B JJUS ijej JL@.’Z}-\ (AS))P(BD 4&‘%))}0 63 gl>we )JS -)\ﬁl—n.:n.:i Cjﬁj 4.:.‘_5‘ JL«;’;—\ P(S) éjs Ls‘\'h") B
S”)gJ\_JaLs oLl LBUS\S JA[..:&..:@?J_.LMBl V\Ak_.:«:.’ 6:95‘5 JL«.“&-‘ P(BllS) 4(AS) Ma.mgab)y (803 9d>wa 43
S oy s £ b el Al aslsl GLIB ety 8 b5 4S dliy ¢35 Jlaind P (B

Dyd ot x5 aaly O g 5 AL eslie Bl B WS

P(s| BM) = P8 S)xP(s) (Y) aasl,
P(B")

S 550 b s Jla=IP(B'i]S) axdllass ;0 035w 55 S lalii ghs 4y JL=I1P(S) &4 galslas s
O3 e ol 55 (AS) andllans s g0 03 3dome 13 BI LS 555 a ol Jla| (AL oslil BEIS o b 4 B
St 53 5 5 055 Gk S W s W) e e sl i)l 1 (oS5 ahsty bl o sla S

ool ,a s bg e gla lUS Llg 035 VY Lalyy sl eslial b ol 5552 0 aaloes 0T oo ol

2 g0 gt dles
W* = LN(P(B;|s)/P(B))) (¥) sl
W—= LN(P(B; |s)/P(B;)) (4) aaf
c=w+ (0) aal,
Wfinal =C/S, V) dal,

Sc 5 e 3 bl ol O35 Whnat ¢ e 5 oo slass J—bli C ¢ 3o sboe 02,80 LN ol 3 a8
OYY) OLKan 5 el ) (L2 5 Cuie sz 31K o Luiloly sder) ol sl Gl il
ol Ll ¢ Jolss el slaosy 51 Spn 5 5 Mol 4 ol L3305 (ST Lol 5 o g
S Jalse lad gl b llS 5l SKn ol s al 553 glang IS ol casllaes g0 ailae S
e 3l i) (slaengy Sl ol 28 ST i B L e 03 S s
el g5, 2 sAICCIS i35l 5 Laoms 53 G55 Slulous plos &S il S5 4 23003 5 aailons La ullS
Claw.uﬁj&bﬁéuww@wmﬁa.@wfﬁ.@|aéjfo)H;yJA\jpoudJ;{wus

15,5 s 5 5y T 481 s



4 oIS Al 53 e s e sdu 033k Jl

U el

UAUSJAQ,}LMMJ>=m*100 (\/)A.E.gb

US a5 la 5 ds s = o T 100 (A) o
5o = *
AU 2 e b A A s bt S el 15

Eony 5 b Y
b bele o 50 GlaullS O35 oslag sla iy GSe (6801 s S JLS 3l ol > ol

i ¥ USKE ld cd eas @Y 5 ) Jad 56 Y sle S s a5 ANP Ui 3l esli
L glos 5 b S3L Sl glacK imman 5 e 5 ool 5 (lacwls Sal b oK gladsy oL
VY88 ol b Sias 3l Scale 5 L ailain 5 Aoy £8/A0) kS WINT C s
Ye/0A) o e gkS ONAY s b O)ls 5 Kol 5 150 51808 s(ailaie s Ao 53 YE/1) o o 0 5hS
(alaio 3 Ao y3 YVAV) 0 0 kS EV/10 ol 1o IS 5 Sl (et (Sl a5 (ailane 3 sy
33 s oo 0L 5l g8 & S (omlidin) Sladislo delis s o a5l s os oS
le b3l b 3 bl laxils 1) s ey S0y mien cliend S 5 Ol (gls &5 5l 3L
ol adlaie 3b 5 a5 (SolaT Dy 35 3 4 oS 55 e edalie 553 - s 35 Sl st glanssln
5315 G o ey il b g 0 Ol s Shmtals e 5 (il 5 ke (Sal (slaod 5 f gazme >
e el b3S Jile sl IS O35 s ol (o bl = Y JSCE) Wl 3y 558 £ 48
Sl a 1 03 p At VIV 5 YM L G5 4 (0 Jadr 5 Y SO0 T 50 adb sladisl o8 ol OGS 3

S S 1y O35 S () aib) 8T el Mis s 5 L5 S



rjézjw MQ\J&W}@‘F \e

4"."0'. ey L P ;tun'ey
A i '

yralax

o

- PR P
S
i C3
Sipee
1) o S By ey g A o
IV ey & o o T gt st [ ;
A7) i o o g ol 0¥ ?
AV gl s e s al

120 e g ale o L gl
)y e it oo pr N

M0y sealeery aaEes ey
Sal sl (0 ¢S5 P ity b bla,l s 58 adlne gla 38 ey (S5 K (A -Y IS5
oS arkte j3 ol auls H5 B5a (Cf)}ls 055 slgul 5o Hls OBIKS 9 5,0 g odd 5 F w5 Slanls

ol o glaaals 5,48 6)s 5 ol (6

e 00 3l a8 Aol s esll BLE| gla oo i wimd ol oals OLES ¥ IS 43 oS gboles

Sla sl g5 3 ax S (R JS8) e @3l aoslr (e 00 B Yor 5 e Yor Be sla ulS)
53 el A s gladuels L laosls ) Sonp e Js 4 dls (g 1S 28 gilmerl L3 S5
Aol L5 5l ccnl g oslle s dal ol 3 (250 s o DT ol x5 s L 5 e
lesls 5w 0ve e BY e ol s Bes 5 e 00 er Sl S Al ol 5 s a5l o it (JS
Slaiiand )3 5 Sie JuS il o Sae S 55l b SIS JuS canlllans s o 03 sk 53 5 g0 LS 0 505
b Ol 5l e (T JS) il el S s il (Sl Sl ailato 8 5 o5
Shalsb e sl azalgys (- J@)M&bﬂﬁ\‘M GV ool anls js s Ssal ey o by
e gl (Y JSC8) Whei gy 685 4 Lnaal o e 00 51 28 asls 5s b ia sl ty sy
OLES 3 5 aed iy baaal T 5halsols 5 3 3b Ol S 3l alsls ol 1 alosle Julge sla WS 338
BYT 350 Olse @VAT 355 b S 51 20000 b v alsls YY/TE G35 baslr 51 e Yo b v alols oS s




1) b siS adeie j il &) et ghuag 225k Jle

s 4 Jale a gla WIS Ol 3 1y O35 o e YVA Q)'jlgu\jblju\‘m G adeols s YA0 O35 LYAS
QO Jsdr) Lsls ola

e
b

v

[

e O

I

v

.2
—vr

e v -

e

e
e re m—
-y -ty ey ey v -y - waey

51 Aol (o toale 3 dols (Cll 2530 oty b Bl o 8IS ailete gla iy SIS 55801 -1 U5
aal i 5 Aol (54 5,0 (CEJ‘\.f

D 5l eslial b Jole a S3e sla S 055 4 by e Slelbl -) i

W final Sc S2(W") S2(W ™) C W- W+ @b by
WY o/ear reaYso o/v s AOY VA S A0 | A/eery Y

VN ATy e AVE «/4+A Y/ors RyA S +/A8A ¥ o
VW/roe “/WAL e o/eeox VAMYAS | —verdne | vAve $ jzj
YoM ey NRAT JeNYe A g —o /e gV “IAOV o

VYA «/Ye. AR AR +/+V444 RYNYLY VEN 1

YVA e\ /44000 /aaYYY V/ENY —V/+Yo YAV C Yoo f'} ‘I;i
VA Vet eVt gy EA — /440 “FAS Yor — 0un = A




(ajézjw JE?MQ\JEBM‘}\:&\J»— \Y

W final Sc S2(W") S2(W ) C w- W @b A
Ve Ve LTy IR <0\ ZYY +/894 oer — Voo

YA Yags VYT AT VA —4 /440 VW | Ver = Ve

VoY ALY 8 ' VY JAVY0 —v/Yo VAV Veer 5l sy

\AvATS ALY Y a s oA /a1 —\/e Yo A0 oY

11/0) «/+Yoo eveavy JeaoA XYV —/eYov «/YOA Yoo oo f§
1At A% e AT /e v OA «/0¥Y0 — /v eAOY V/0YS Ove —\ous —A:
Y Yass oW V/AVAL \/FVo o) VOYE | Ve Yo | &
£/¢ AS T\ VRN 2\ /2000 \/ oW —+v/*AAE +/4AVO Yooo )'lj:..i.:.

LVY V/AYVEY ARERLN! AR 0" VY —+/\YAO v /AN v —Onn
YA YA e A Y A —/+aA Y Orve = Yaus 3
YeMs e o/ v VA VaaTA AN —Am LVZRE3 A IR P \i
YY/A AR 2 ey Joeets VT —v/sA0TY e Yoer —onen A
VE/8V /ro8Y eeatle JaaTy VAR SoraA0E | WVE | oeeecaves

YA aYets avens Vo e TVA RN YR S

Y/ /A YAYA TR\ A +/+A00) —+/++90) A% T T

VoV YRV | @Ay | a0t VAT — AN \/eYo ¥i Yo ’i\)
VY +/2AOY v/reeVo) o/ve\0) AARY —+/\0 \/YY Yor — Y

\AMe /2001 ey aavio V/ TVY —v/sA0Y A0y e FA

j:‘ VQoe LA‘ Vs Juﬁ)‘ Lwld Bl LAJLJ’JLJ?A) U'iJ:—‘:“':’ ‘t'w)‘JJQlJ‘ ‘Qi‘f.’UU‘; (J\—i g}g_’:) Ca_w‘ o33
Y BYE G sla ollS 3 ba 3 50mm5 oo i o Ol 5 5| e (ot JSL2) sl G

(=8 ISKE) Llesls o Srhded S g b slaaals 55 258
£V 055 b a3 ¥Y B YE b IS OANY 035 VT e e e ol aals FEVE 035 b il S
orlea s 4l Jale a gl S Sl 03 1 O ot BV O35 b (B8 Jed g L slaaals

(Y Jad>) Losls



\Y b siS adeie j il &) et ghuag =225k Jl

ey
T

B

[

-

~es
v

e
o = s

IR

waey -y
G (ool 525 (Al g 3e Jalge b BLisl s )8 ailats gba bsdl o) S8 5,800 -1 IS

b g (s (7

(\ J‘gb M‘J‘)ﬁ@)' o:L&L&‘L:JALFJA;‘;» L;\.AUAUS QJ}ML_}:JA ol -y d‘gb

W final Sc S2(W") S2(W ) C W- W+ ab bl

YENS f/eYag YR\ VAR A \/orY —+/2290 \/ovY S gl

atal DY oeery ALY Ve SROEV | VT | L e \?}
Y)Y V/E0e Y4 VA /+\40¥ VY| /ey ) ol ?g
Y oavos Geeenory |y A —+/2rt0 e #

VANY AR ey L[4 SVAY V/AAY —\/2eY0 JAAS | R oy

VYA ey ey frreo VA IRV T3 N BRV/YA N IR S R TV -
/i V2 02 EERVISRRY LU RVIPRY- AN oA — /YA oY | VA —vvo. ?:J
Aty «/+QVA ettt ey WA YA ZS VR I V- T >

OTOA 8)Yo YA ] A WAV AR AT | Y YA

V4/v4 /AYALO NETRY) ers el —uxYY “/OYA N z‘ 3




VPZ)LM': JE?MQ\JEW}L:&\J»- Ve

W fina Sc S2WY) | S2w) c W- W b st
\a% /WY /eeedty eV VoY — /Ay Y A=

VY/it oY IRV vy + /180 —/MYo +/OA V-

TN /o108 ETRRVN eV +/ave —+/VAVO 1/0) s YE - YY

AAAY +/AVAOY “/era oY YN IAN A —AgOY | AE YY 5 i

£6/1\ 1YV ey rearo) +/AV4 — /oYY +/g0Y N

EAN SOVEAY | /e 8AV | /e Y VARG —/+4Y4 AY NE

v/ov /488071 | +/veenaYo ARLN] VOLY AN VA E

¥o/) ey VAV | A \/v oy Y ‘oY SE

o/ AT ey /Yot +/AQY) /¥ +/AOV S “‘%
0/ YA ey RN +/607Y —/eYay ‘oYY SW }
VURY VOVAR | /e A | e/e e YVA «/YAYV —/aYoV +/YOA NW

Yo/v YWY v/vee Y AR AN +/EYY0 —/+4A0Y /YYO wW

o/\¢ ALTA Vg Y0 VY — /oYY LA Flat

DS dn JSi ol ol e o3l 0L 0 S5 3 5l g et b bl i ole

YO/t 5 YA s s i 5 am (e shS VE/0)) 55 5 (mpm iu WS AN 5l ot ot L slaasg,
Az @ pe S WA 2500 Jas gt ot b gladigy cnlposlle Lipd o Jol2 ) andllan) go adlata 5l as
by 5 oS ot 5 oS ot L slangs «ulgins Llad 8 0 s 1y anlllans ;3o adlate 51 Aoy YV/OV Ly
adlaie 3l a0y S 018 153 (A3 VYD e e hS £V 5 (A3 VYY) TAMY ol
ool STl (5,05 bs 5y sl 5 T a5 ) ) 5lS ailaie 51 o3 08 3l i copl oy st s aalllans ) 50

sl 6\w)3)‘_;\a._,>uéug5ﬁ)mbﬁ): iy 4 g Lajls &S JAJ’JJ,U t;éj :li)'dkg‘-jzli)'



\o b siS adeie j il &) et ghuag =25k Jl

Rl J’ﬂ'l .‘q’". ‘.“1 L ) o l’ "
N
£ A £
3 g
£ &
b »
a7 B
2 £
z ¢
3] e N =
S meoe — &
S 2
e C3
O e B e
T »#o 4
4 = -
£ ~ £
by [
L) S—
“) oA
‘.'_‘:'""' .‘J""' -‘.’41'"'. .‘J'."'

23S aile 55 SR gy St huag ole e -0 S

ol 1N s 5 Y Jj.b,-ﬁwbsjfdwﬁu;ﬂmj;b@}b}ytﬂwf:@ww@u
5N p5 e Jols |y adlate o3 08 31 hsls kot 5 3L e b lawgy el s 4y gl b o
wdjyﬂ};g;%giy\‘}gssmébu%d\,”ﬁf@ﬂcj@w\uﬁ'\o 5 9=
03 1y adlae Ao y3 TV/OV oS Lo gie st L (slacigy 5 5340 b 3 Ao ;3 TVO 350l o slke o
S oS ot oS ot b slangs 53 5 54 sl S Ao 3 VIV s ol s @l i S
;ﬁ)J:J.so.JwZ(;lqd\‘_;}U:aL;LAJ,«)){A{Azjb.w\ouobjzwfgx)_.id»dﬁubdk;nu)s\‘i/\”i
Slaaals b 3 S5 53 slakl S 5 oS Bdes oS st 508 ot slawgs 5 533 e
qm4{@u@4}.}:g.,uu,uuﬁ\,;.,."_;:(.s&_,;ujdutjiéu,u)-\_wwﬂsc,_w\mﬁqs%,.“_:w
Wi S AT 5 R L QT Ji_;)f:}uch_wuﬁj,ut;u%c,}w.x_@)m@\”om
el b BB sl Gl o ] bl eslin il b anlllaes s go adlain 53 53R ee et suag
53L153 (il (ITAE 5 \YAY) OLISen 5 s dheo 3l 3 sla iy b by S aiily (omen
ol S osbar sty calle (WWAA) OLKas 5 (5 pmsy (OTAY) aalpde 5 e ((T40) Usls i
Sl Jyd BB b OUT anllass s yo bl (gl 5 5w aend 5 (gl Jows (glade &8 Lisls O 39 Slalllas
Csl 03 S



(ajézjw JE?MQ\JEBM‘}\:&\J»— 1

) e doys 5 Pl e slaag Y Jser

Ao we KM?) il omloe ot gy Ao KM?) fos- gy ol G
%l +/AY AKVANS Ya/vwy PSQJ.»
AN AR VE/YY IAVAWN PS
YoN ¥/e0 YV/0V wYe L g
YA 7AN Yo/t v§/0) Ny
\n% 0/g0 YA ISTAL) sk A
Yoo VE/VE Voo Yav/e g

y» LASSIx-9.1149
R'« 08358

A £yl Sl ot 3

10 ) 0 1Y ] 11

P U gy C s b 2

w:}dchwwja‘,,h&duuﬁ C&L..AM);@‘)—'\JQ

Shyper —E
ol (a5 5SS OF (sungy 5 adlae G 3 3 g g0 Sla bRl 85 03 e Jelse ol
Sl ol S5 S 560,08 5 e Dbl s eyl J RS Gla)Sals 4 s g
8 8 )3 oy 3550 Oliima 5| (ol a5 4 Ll (gl o diom ooy (el 3 ¢ 333 e ol
PS5 Comdly 4 3 el sy e 3l 5335 Ol s S 5 e Jalse sl ol e o
AT T 5 d(188A) " oLen 5 iS5l a8 sbOlen ¢ i i) ey daiae bl (glaa 25 55 dal
S i el s (53 313 1 slawypn 5 5 e (S5l 8l el S5 ks S
o) gl Qliime Lo 5 48 5 5b0T SMBla— 2o (5 S el 5 (305000 Bl (gl 553 4 Sl
Slaesls s (Il 5 S e Glas Wl ¢l s sl Eml o5 sl 3 e s ((049)
itlel 5 s Slacszisaal s 054 5 e Sl Sla 2Ll S @ o Dol 5 553 e
S kg et S Jol ol 8 288 sl 5 S5 ) S e S el 53 e e

1. Bernknopf et al.



W o 5IS Al 53 e g e siusigy ST

Sleslizal b adsl slia ot 53 OF 5l esliul Jtadl gioa) AS i ilisn glas )8 sl ol (Sen
(s Sy pibe 5 s alel 2 O

G am2d) b s Szl 5 (ANP) (glaS i o ol 3 sl gy Slesli il b Sl a3 5o
Bls o oS 3 S e s plobid oy g s o il 4y s ol Gble 5 il oo
ol o3l e 4 (S o by e Sla st 51 53,8 S el Ol s w3550 ST (lags poael 3
2 4SS US55 0l glacKianls 5 Sl s Sobe Sal latisla s 5 5L s ailaie
b &) el 0l 5 ey (SE o 55 el g 5 0l S B 5 550 adlate Jlad S S5 55
2 poldes B sy sla 53 e Sl (Sadate dal sl il 03 5 ol b adlaie ol (sladials (5L 6l
O3 i s le (Sal lacials 53 Btee ailaie S5 a2 iy il Lo 55 LB Slalas 63 gws
ladgy bledd sboul a0k slacKmaule 5 4l S3U Sal kw55 JpnS shid s slang 5 L
L OF Sl g Jslas i 51 Js 15 (68 bd &S 4l b LS o g (gladials S S Jlid 4 o
Sosgo cpl 03 Npd S S sla i e 4 i 5 eslde (slaEb L o3 S 585 pia 3 45
DB LG o me 315 (558 55 03 sdoms dakials 15 50 5 Sl sla s g3 A sl Sl B e 0
e gla iy bl el by 63 9 el 3b 3 aculs Cusl ise s Lol o p5 ol g esls
orl laals 53 3l Sge ety ool 5 (AU Dbl 1Al 53 LS e e (iS5 R oy
S aaals gl Glaels p S 5 ()l 5 ot v see Sl 18 slaa il skl 1L 4l
i 35S oy slinel 43 oy ase ol slaklts s, L 3l ola is 53 Bl (slaelps il piaeas
LS bl s cnlp oslle das o 1Al 1) lafsa) ot 5 03 50 (68 s (53 slaaials (S 555 5
ool 4y ,a 055 Jarl 5 b onlite la 3 (6l alllae Sl g ol s el 3l bt et
s 1S 5 05 paypa a5 L ol e OLaSS adaie (pl o aaals a) oSS 5 00 50
Sl el lacessidome ol g 5l adlaie G Sn DI g slaaials S sl loslw la s
335 Jlasl bagials gl 5 sy s b s Sl Slas



r}ﬁ)w JE?MQ\JEBM}L:S‘J»— \A

alols

ke Sl osliial b 53 e 585 Sl (vt VA0 sl 2t ool ol oy 3 Lo g5kl
DOI VN8 A sl (el sn ol fnmbos 40 (O 63,5 153,50 anlllan) ANP oy 23 6 o
20.1001.1.23833254.1395.3.8.5.3
Sl AT ¢l ol S8 60 55 wenlj silaas thome (Shazes (b (6300 L e auli
et S5 pale and mlio 5 (Sis LIS 055 o ple aloeng 55 3 eslial b R st
DOI: 20.1001.1.24763594.1391.16.62.10.9 .\YV-Y+4q 1Y
Sl 5 e 8 S it ITAY gdge (AT 0158 ol dams tlozes (] 5Ll iy
slan sy alems (ANP) Sz Lo 555 5l eslinal b 5l e 25 50 ol sloalSE S
DOI: 20.1001.1.22519424.1397.7.1.14.8 XY0-Y\\ .\ o,lad . o5 (falsdy 055
SANP cladie 3l eslinad b Gia ey s o s 5o VYA 3505 (g s ¢ on g ulls (dl (5 el
slapiag g alome (3,5 Ol )3T 5o Ol plbls b JuS g 15250 anlllas) GIS L. 5LR
MV N oyl oS ($55)55 00555
http://www.geomorphologyjournal.ir/article_91726.html
SIS ot 3518 YL taabls (st st (b Ly 63503 b U (st fol g5 ol
O osled ek Lo Dl ble alze (Gl andd A o gdoms 53 il e g8 Jely o 0 (ANP)
DOI: 10.22111/JNEH.2015.2475 v§-04
05 Sy g3 Joely o ITAE fgdge Ol s Slebl ¢l as ¢ o 35515 (gl ol gt 2l
ATV 8 ol (i) e s aifabes aloes 4SS ool 255 4 e b3, sl a5
DOI:20.1001.1.23833254.1394.2.4.6.9
52 e Glaas o duaig MYAA tilew 215 p0bl tiu g« oiu g3t Jole ¢ fuslend (5 Sl
e D8 S Dl 35, OS5 i3 m aalllas iiiimes 2 AST L b Sl bl
ttp://N00.rs/VAIKD Va0 Y ol . oS (5)s)sds g0 50f (sla_rias
5 053 a8 Gasls s ANP Jie Gl AT tamle (L oo e ool sobaznn ¢ e ool 53
e (Gl Obog gl 4 165,50 andllan) Apaline) o Ghuaigy 5 7585 05 i Jolss ST
NAYCAL LYY oyl i bl Ll i bl
http://journals.hsu.ac.ir/jarhs/article-1-1001-fa.html
ot Sl Jute Sl eslial b G30cs ¢ 58 st Sl suizeigs TRVt oyl oalele el ¢t
Sl s Ll iaim ele 45 (533 653 6 e 3 5 Obbsl) E13 163 50 anlllan iy 425)
https://www.sid.ir/fa/journal/\VViewPaper.aspx?id=527864 AAY-Y1Y Y o les


http://dorl.net/dor/20.1001.1.24763594.1391.16.62.10.9
https://dorl.net/dor/20.1001.1.22519424.1397.7.1.14.8
https://dorl.net/dor/20.1001.1.23833254.1394.2.4.6.9
http://journals.hsu.ac.ir/jarhs/article-1-1001-fa.html

14 o 5IS Al 53 e g e siusigy ST

(63,0 andllas) o3 ks u‘—ﬁfn‘j Jale b Bsal ey Comlo (it ITA0 tho gonma ¢ aila ¢l (g 5lio
20.1001.1.20085656.1395.9.34.3. 1 AY-£Y Yt o lad . aud (sl i aolilas (sLisle S Oliw e

)" osleal L u::jx.‘d:ﬂ) Cjﬁj g;.:wl.w;- Sudg AY40 R ¢L;>=‘:..9 E("J€—~i ‘&t_w}) f L 5P ‘d’i'l"b
o B oLl i sl 51 sl al ol a s s @lS 53550 aallan) ANP 5 5 a8 (s s s
Noa-VEY N ol w{&jjfj})jﬂfi&[ﬁyjﬁ ales (O i

DOI:20.1001.1.22519424.1395.5.1.10.0

el A d s i gdeme 53 Saal ey et datae ble (gduaig N Ere gdge e o a0 ST (S5l e

DOI: 10.22067/GEOEH.2021.67029.0 A+=10 N+ ojleds . o ol blss 5 Lé] 2

s AT dae 31 o3lital U 58l e st i Jemliy VAT 50155 (6 3Lt St (3 800t Ol s
NYAY 8 oylad e o bl il (oLzle S Ol 8 Oy 3 ol o Sliea S ailata)
Ol oKiils SLasl Kol (57558 s0 55 AYAY tal 2 5 (93 yos
https://sarzamin.srbiau.ac.ir/article_7991.html
Sl s Ol ad AVAL tllesee Ao o3l 3l 5 el e ¢ grime  Slay (Soloww ¢ 3 5 €0 g0 (63 5ita
wolilad Sl al s eagoen Sl slaab e (6,8 IS 53 0T 36 5 o8 08 (353 e sls
http://journal.iranqua.ir/article-1-322-fa.ntml N e-\ .\ o s .0/ (5 5158
Je Sleslanad b 25ad e g3 St ghaag YA ¢ alb ol e len (6 S A (5,51 ol ol ¢ onds
A0-VA VA ojleds o and (sl i sla ias i (o ded o S15 Sl BB g3 50 andllas) s 5
DOI:10.22059/JPHGR.2012.24735
Sl sl > 636 e 5 4K Jebod AT 3 oS 5 Jie 508 TR0 tml ol iyt B0k
TA-OT N esled e (S steli s Ll aloee 553000 £ 55
DOI:10.22108/GEP.2016.20793
Do (g 438 YA e iy 35, Olesla ¢ fad sl ¢ pliaae ¢ g s ) it ¢ e ¢ Sley
ol . lams (s saol s 5 Ll aloes GIS wo ;5 AHP Jus leslined US55 0508 sl as > s
DOI: 20.1001.1.20085362.1391.23.4.3.7 .07-Y4 ¢

Basu T, Pal S., 2019. RS-GIS based morphometrical and geological multi- criteria approach to
the landslide susceptibility mapping in Gish River Basin, West Bengal India. Advances in
Space Research 3: 1253-1269. https://doi.org/10.1016/j.asr.2018.10.033

Bera S, Guru B, Ramesh V., 2019. Evaluation of landslide susceptibility models: a comparative
study on the part of Western Ghat Region, India. Remote Sensing Applications: Society and
Environment 17: 39-52. https://doi.org/10.1016/].rsase.2018.10.010

Bernknopf RL, Cambell RH, Brookshire DS, Shapiro CD., 1998. A probabilistic approach to
landslide hazard mapping in Cincinnati, Ohio, with applications for economic evaluation.
Bulletin of the Association of Engineering Geologists 25: 39-56.
https://doi.org/10.2113/gseegeosci.xxv.1.39


https://dorl.net/dor/20.1001.1.20085656.1395.9.34.3.1
https://dorl.net/dor/20.1001.1.22519424.1395.5.1.10.0
https://dx.doi.org/10.22067/geoeh.2021.67029.0
http://sarzamin.srbiau.ac.ir/article_7991.html
http://sarzamin.srbiau.ac.ir/article_7991.html
http://journal.iranqua.ir/article-1-322-fa.html
https://dx.doi.org/10.22059/jphgr.2012.24735
https://dx.doi.org/10.22108/gep.2016.20793
https://dorl.net/dor/20.1001.1.20085362.1391.23.4.3.7
https://doi.org/10.1016/j.asr.2018.10.033
https://doi.org/10.1016/j.asr.2018.10.033
https://doi.org/10.1016/j.rsase.2018.10.010
https://doi.org/10.2113/gseegeosci.xxv.1.39

(ajéz)w L;IG?MC)‘JLBM}L:@\J» Ye

Brabb EE., 1991. The world landslide problem. Episodes Journal of International Geoscience 14:
52-61. https://pubs.er.usgs.gov/publication/70197558

Chen K, Blong R, Jacobson C., 2012. MCE-Risk: Integrating Multicriteria Evolution and GIS for
Risk Decision-Making in Natural Hazards. Environmental Modeling & Software 16: 387-397.
DOI:10.1016/S1364-8152(01)00006-8

Chen W, He B, Zhang L, Nover D., 2016. Developing an integrated 2D and 3D WebGIS based
platform for effective landslide hazard management. International Journal of Disaster Risk
Reduction 20: 28-38. https://doi.org/10.1016/j.ijdrr.2016.10.003

D'Errico G E, Murru, N., 2012. Fuzzy Treatment of Candidate Outliers in Measurements.
Advances in Fuzzy Systems 1-6. DOI:10.1155/2012/783843

Denison DGT, Holmes CC, Mallick BK, Smith AFM., 2002. Bayesian Methods for Nonlinear
Classification and Regression. John Wiley & Sons, Chichester, west Sussex.
https://www.wiley.com/en-us/ Bayesian+ Methods+ for+ Nonlinear+ Classification+ and+
Regression- p-9780471490364

Faraji Sabokbar H, Shadman Roodposhti M, Tazik E., 2014. Landslide susceptibility mapping
using geographically-weighted principal component analysis. Journal of Geomorphology 226:
15-24. https://doi.org/10.1016/j.geomorph.2014.07.026

Fathi M H, Khohdel K, Kandi Shoreh A, Ashrafi feini Z, Khaliji M A., 2015. The combination
of spectral and spatial data in zoning oflandslide susceptibility (Case study: Sangorchay
reservoir). Journal of Biodiversity and Environmental Sciences 2: 515-527.
http://www.innspub.net/wp-content/upl...

Hattanji T, Moriwaki H., 2009. Morphometric Analysis of Relic Landslides Using Detailed
Landslide Distribution Maps: Implications for Forecasting Travel Distance of Future
Landslides. Journal of Geomorphology 3: 447-454. hiips:// doi.org/ 10.1016/ j.geomorph
.2008. 07. 009

Lantada N, Pujades L, Barbat A., 2009. VVulnerability index and capacity spectrum based methods
for urban seismic risk evaluation. A comparison, Natural Hazards 51:501-524.
DOI:10.1007/s11069-007-9212-4

Melchiorre C, Tryggvason A., 2015. Application of a fast and efficient algorithm to assess
landslide-prone areas in sensitive clays in Sweden. Natural Hazards and Earth System
Sciences 12: 2703-2713. https://doi.org/10.5194/nhess-15-2703-2015

Neaupane KM, Piantanakulchai M., 2006. Analytic network process model for landslide hazard
zonation, Engineering Geology 85: 281-294. https://doi.org/10.1016/j.engge0.2006.02.003

Nefeslioglu HA, Duman TY, Durmaz S., 2008. Landslide susceptibilit, mapping for a part of
tectonic Kelkit Valley (Eastern Black Sea region of Turkey). Journal of Geomorphology 94:
401-418. https://doi.org/10.1016/j.geomorph.2006.10.036

Piacentinia D, Troiani F, Soldati M, Notarnicola C, Savelli D, Schneiderbauer S, Strada C., 2012.
Statistical analysis for assessing shallow-landslide susceptibility in South Tyrol (south-eastern
Alps, Italy). Journal of Geomorphology 151-152: 196-206. DOI: 10.1016/ j. geomorph.
2012.02.003

Pradhan B., 2011. An Assessment of the Use of an Advanced Neural Network Model with Five
Different Training Strategies for the Preparation of Landslide Susceptibility Maps. Journal of
Data Science 9: 65-81. DOI:10.6339/JDS.201101 09(1).0006

Samodra G, Chen G, Sartohadi J, Kasama K., 2018. Generating landslide inventory by
participatory mapping: an example in Purwosari Area, Yogyakarta Java. Journal of
Geomorphology 306: 306-313. https://doi.org/10.1016/j.geomorph.2015.07.035


http://dx.doi.org/10.1016/S1364-8152(01)00006-8
https://doi.org/10.1016/j.ijdrr.2016.10.003
https://www.researchgate.net/scientific-contributions/Giampaolo-E-DErrico-75773552
https://www.researchgate.net/profile/Nadir-Murru
http://dx.doi.org/10.1155/2012/783843
https://www.wiley.com/en-us/
https://doi.org/10.1016/j.geomorph.2014.07.026
http://www.innspub.net/wp-content/uploads/2015/05/JBES-Vol6No2-p515-527.pdf
http://dx.doi.org/10.1007/s11069-007-9212-4
https://doi.org/10.1016/j.enggeo.2006.02.003
https://doi.org/10.1016/j.geomorph.2006.10.036
http://dx.doi.org/10.1016/j.geomorph.2012.02.003
http://dx.doi.org/10.1016/j.geomorph.2012.02.003
http://dx.doi.org/10.1016/j.geomorph.2012.02.003
http://dx.doi.org/10.6339/JDS.201101_09(1).0006
https://doi.org/10.1016/j.geomorph.2015.07.035

Y o 5IS Al 53 e g e siusigy ST

Shadman Roodposhti M, Rahimi S, Jafarbeglou M., 2013. PROMETHEE Il and fuzzy AHP: an
enhanced GIS-based landslide susceptibility mapping. Journal of Nat Hazards 1: 95-77. DOI:
10. 1007/ s11069-012-0523-8

Yamin F, Rahman A, Huqg S., 2005. Vulnerability, Adaptation and Climate Disasters: A
Conceptual overview. Institute of Development Studies Bulletin 4: 1-14. https://doi.org/
10.1111/j.1759-5436.2005.tb00231.x

Zhu A-X, Wang R, Qiao J, Qin C-Z, Chen Y, Liu J, Du F, Lin Y, Zhu T., 2014. An expert
knowledge- based approach to landslide susceptibility mapping using GIS and fuzzy logic.
Journal of Geomorphology 214: 128-138. https://doi.org/10.1016/].geomorph.2014.02.003


http://dx.doi.org/10.1007/s11069-012-0523-8
http://dx.doi.org/10.1007/s11069-012-0523-8
https://doi.org/%2010.1111/%20j.1759-5436.2005.tb00231.x
https://doi.org/%2010.1111/%20j.1759-5436.2005.tb00231.x
https://doi.org/10.1016/j.geomorph.2014.02.003

Vol.11, No.2, Summer 2022, pp.23-39 ISSN (Print);:2322-1682  ISSN (Online):2383-3076

3398833 Sl .
5’.},»7”’: el oy,

Journal of Geography

and Environmental Hazards <534 )\
s owgdpd oGl T

Ferdows| University of Mashhad

RESEARCH ARTICLE DOI: 10.22067/geoeh.2021.72600.1109 Open access

Determining Flood-Prone Areas Using Multi-Criteria Decision
Models in Bagheran Region of Birjand

Javad Chezgi®”, Farshid Jahanbakhshi®

2 Assistant Professor, Department of Range and Watershed Management, University of Birjand, Birjand, Iran
b Graduated in Department of Range and Watershed Management. Yazd University. Yazd. Iran

Received: 22 September 2021 Revised: 19 December 2021 Accepted: 22 December 2021

Abstract

Floods occur in arid and semi-arid regions due to heavy rains and lack of vegetation which cause
great loss of life and property throughout the world. Therefore, determining flood-prone areas and
high-risk areas can be of great help in flood management and control. This study was conducted
to determine flood-prone areas using multi-criteria decision making methods in Bagheran area of
Birjand City, South Khorasan Province. First, 10 effective parameters in floods were selected
based on the opinions of experts and their relative importance was obtained using AHP and BWM
methods. The results showed that the parameters of topographic moisture index and distance from
waterway had the lowest score in both AHP and BWM methods, so that the rain parameter with
relative importance of 0.265 and 0.137 had the highest score in AHP and BWM methods and had
the highest impact. The zoning results were divided into five classes: very low, low, medium,
high and very high. In both methods, high class had the highest area and very low class had the
lowest area. The high class in the BWM method covers about 48% of the area, which can cause
irreparable damage to residential areas downstream of Birjand.
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Abstract

The aim of this research was to detect and determine landslide susceptibility and its affective
factors in the Balikhly catchment located at Ardabil Province. In this regard, raster layers of
independent variables and dependent variable (landslide inventory) were prepared based on
landslide information method (L1M) relying on topography and geology maps, digital elevation
models (DEM), and satellite imagery. The independent variables included elevation, slope,
aspect, lithology, annual rainfall, ruggedness, general curvature, topographic wetness index,
vegetation index, distance from fault, distance from river and distance from road. The results of
overlaying of the independent variables with the dependent variable in geographic information
system (GIS) showed that the circumstances for landslide occurrence were more prevalent at
altitudes of 2400 to 2800 meters, slope over 40 degrees, north aspect, concave surface, rugged
surface, loose sediments (marl, shale and conglomerate), rainfall of 500 to 550 mm, moderate
vegetation index (0.35-05), distance less than 500 meters to faults, distance less than 200 meters
to rivers, distance of 600 to 1000 meters to roads. Of the independent variables, 3 variables
including the slope, ruggedness and distance to fault were recognized as the most important
factors influencing the landslide occurrence. Furthermore, the zoning map of the landslide
susceptibility showed that 56% of the catchment area is situated in areas of high and very high
susceptibility classes, indicating the considerable potential of the region in terms of mass
movement risk. In contrast, 23% of the catchment area had low risk potential. It was suggested
that it was inhibited of encroachment, irregular livestock and construction of the road in
rangelands regarding the incidence of landslides in rangelands.
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Abstract

Geomorphology is one of the tools to identify active faults and tectonic of active areas. Due to
the presence of geomorphological deformations related to tectonics, the east of Iran is one of the
active tectonic areas. Long strike-slip faults as well as the Sistan suture fault in this area is one of
its most important features. These strike-slip faults are all dextral. The Nahbandan fault system is
the longest fault system in the east of Iran. This system is composed of two eastern and western
faults, and the eastern fault is longer. These faults and surrounding faults have created various
landforms in the eastern part of Iran. From these various landforms, we can mention the
displacement of young streams, folds, formations and the creation of pull-apart areas. In this
research, in addition to displaying the landforms and fault displacements, the earth's formation
has also been investigated following the cumulative and long-term movement and displacement
of the faults. In this review, MrSID and SRTM satellite images have been used. In this study,
MrSID and SRTM satellite images have been used. By using these images, the maximum and
minimum elevation measured perpendicular to the faults were estimated as 200 meters and 1300
meters, respectively. The maximum horizontal displacement of the streams and formation
measured along the faults were estimated to be 7782 meters and 13740 meters, respectively. The
faults had outcrops in some places; some of these faults with visible outcrops were documented
and investigated.
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2. Universal Transvers Mercator
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Abstract

The SWAT model is a soil and water assessment tool recommended to improve watershed
management. The cycle used in the SWAT model is quite similar to the hydrological cycle in
nature. This tool supports effective watershed management and informed decision-making for
better development. In the present study, the analysis aims to evaluate the efficiency of the
semi-distributed-physical SWAT model in simulating daily and monthly runoff, optimizing the
parameters affecting rainfall-runoff, and analyzing the hydrological uncertainty of the Kasilian
watershed. In this research, SWAT-CUP software and SUFI-2 and PARASOL methods were
used to simulate and analyze the uncertainty and calibration of the model. In the runoff
calibration and validation stage, coefficients of R2, bR2, and NS between the observed and
simulated data were used for validation. In general, the accuracy of the simulation in the
monthly period is higher than that of the daily period. Also, in the daily period during
calibration and validation, the accuracy of PARASOL is higher than SUFI2; however, in the
monthly period, the accuracy of SUFI2 is higher in calibration and validation. In general,
however, more repetitions are needed to get more accurate results. Overall, according to the
results of model evaluation during the calibration and validation periods with statistical
indicators R2, bR2, MSE, RMSE, and efficiency coefficient ENS, the model was proved to be
successful in simulation. That is, it would simulate the hydrological processes of the basin with
relatively good accuracy appeared. Finally, this model can be used to further analyze the basin
and related sub-basins and study the various components of the hydrological cycle.
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Abstract

Rodents are the largest order of mammals with a large population on the Earth, causing many
economic and health losses. There are rodents as a reservoir of Zoonosis. Among these diseases,
we can mention leishmaniasis. The aim of this study was to model the suitability of Libyan Jird
habitats as a mixture of cutaneous leishmaniasis in Iran. For this purpose, 17 general habitat
variables out of two topographic variables, seven climatic variables, and eight land use/land cover
variables were used as habitat variables to accompany MaxEnt modeling. For this purpose,
habitat variables (topography, climate variable, and land use/land cover variable) were entered
into MaxEnt modeling as habitat variables. Based on the results of MaxEnt software modeling,
the Libyan Jird habitats with an area of 432094 square kilometers, equivalent to 29% of Iran,
were allocated as their suitable habitats. Also, two variables of distance from rural areas and slope
had the greatest impact on the modeling process. The habitat suitability maps of the disease
reservoir species showed that the highest habitat suitability were found in Hormozgan,
Khuzestan, Bushehr and Khorasan Razavi provinces in this study. Considering the possible
psychological and economic effects on leishmaniasis and the lack of effective vaccines and the
presence of rodents in the disease cycle, it is necessary to identify the reservoirs and suitable
habitat reservoirs of this disease in order to come up with good management measures.
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Abstract

The Covid-19 epidemic has been one of the main dangers of recent decades which has provided serious
economic and social challenges for societies. Therefore, analyzing the impact of this epidemic on
increasing economic and social inequalities became the goal of the present study. This research is done
using descriptive-analytical method based on documentary studies and field survey. A review of
previous research identified 24 economic and social variables in urban communities affected by the
Covid-19 epidemic. Then, these variables were studied in two neighborhoods with a different
economic and social structure in Shiraz. To collect the data, 100 questionnaires (more than 4 times of
variables) were distributed in each neighborhood. Then, the data obtained from the questionnaires
were entered in SPSS software and then were evaluated using an exploratory factor analysis model.
Findings show that the negative effects of the Covid-19 epidemic on urban communities are
manifested in 5 factors, namely "household economic strength®, "government support™, "physical and
mental health", "household expenses" and "social interactions". In addition, based on the comparison
between the affluent and poor neighborhoods in Shiraz, it was found that poor communities were more
affected by the negative consequences of this epidemic than affluent communities. The peak of these
inequalities is reflected in the variables of "provision of e-learning equipment", "food consumption",
"supply of basic goods", "insecurity and crime"”, "clothing consumption" and "employment and
business”. Finally, priority factors were identified for policy application using the linear multivariate
regression analysis model.
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Abstract

This study aims to evaluate the effects of the implementation of the resettlement approach on the resilience
of local residents. This research is an applied study in terms of its objectives and a survey study regarding
the data collection technique. The statistical population includes the heads of rural households in the studied
villages. Overall, there were 1610 households in the new city of Feraghi and also 730 households in three
villages displaced in 2016. Given the formation of Feraghi City by the accumulation of 11 adjoining
displaced villages in the form of separate neighborhoods, five neighborhoods of Pashayi, Qapan-e Sofla,
Khujehlar, Ag Togeh, and Chatal from the new city of Feraghi (accumulation pattern) and Qulaq Kasan
Village (limited displacement pattern) were selected for sampling. The number of required questionnaires
(sample size) was determined using the Cochran formula according to which 360 households were selected
at a 95% confidence interval and 0.05 error rate. The instruments were distributed among the households
in a random-systematic way. In addition, the Spanish version of the Connor-Davidson Resilience Scale was
applied in order to assess the resilience of the respondents. According to the results, lack of individual
resilience was observed in the studied population in both patterns, especifically in terms of three subscales
of individual competency, trust in individual instincts, and positive acceptance of change and safe
relationships. The t-test results related to independent samples were indicative of a significant difference
between the two accumulated and limited displacement patterns in the psychological dimension. However,
no significant difference was observed in the resilience of subjects in the two mentioned patterns regarding
the economic, social, and environmental dimensions. Moreover, Pearson’s correlation coefficient showed
no significant relationship between individual resilience and spatial resilience in both patterns.
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Abstract

One of the main goals of planning and constructing satellite towns around metropolitan areas is to attract
population overflow, which can reduce the heavy burden of environmental threats in metropolitan areas to
some extent. On the other hand, not paying attention to locating the urban services and planning without
environmental considerations in these new cities will impose calamities on the region. In fact, these
disasters are sometimes so great that they cannot be comparable to the positive consequences of
constructing such settlements and will cause predetermined goals fade away. Due to the importance of
this issue, the purpose of this study was to locate the municipal landfill in Pardis New City. This city is
one of the satellite towns on the outskirts of Tehran and is located 18 km east of Tehran, on both sides of
the Tehran-Mazandaran road. The research methods in this study include using multi-criteria decision
making method and applying the capabilities of Geographic Information Systems (GIS) and Analytic
Hierarchy Process (AHP). The intended criteria in this study are distance from deep-water wells, land
slope, distance from Pardis New City, distance from surface water, distance from population centers,
distance from gardens, distance from agricultural lands and distance from roads access. In this study, after
determining the coefficient of importance of the criteria, the analyses were performed according to
Boolean and fuzzy logics in Arcgis10.5 software environment, and the optimal lands for municipal waste
disposal were identified in the southeast of Pardis New City. The results of this study showed that the
fewest fields created in terms of the number of parts and their area were in Boolean method, while most
of them were in the fuzzy method. This is due to the fact that the selection of criteria is absolute and
definite in Boolean method, whereas various results can be modified to give more acceptable answers in
the fuzzy method.
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Abstract

Flooding is one of the most important risks facing residential areas. Poldokhtar is one of the areas
that has been flooded in recent years. The hydrogeomorphological position of this city has caused
this city to be a high-risk flood zone, and this issue will be addressed in this paper. In this research,
unlike many studies, in addition to identifying the areas prone to floods, the trend of development
of residential areas to flood areas is identified. The results of identifying the areas prone to floods
indicate that a large part of the urban area and the suburbs of Poldokhtar, including its western
areas due to proximity to the river, low altitude and slope, has a high flood potential. The results
of the evaluation of the development trend of residential areas towards flooded areas have shown
that the use of residential areas in 1990 was 1.5 square kilometers, but it increased during the
years under study (i.e. 2000, 2010, 2020) to 2.6, 3.7 and 5.4 square kilometers, respectively. An
important issue regarding the increase in land use is related to its development trend towards
flood-prone areas. That is, in 1990, 1.3% of residential areas (equivalent to 86.7%) in Poldokhtar
City were located in the region with high flood potential, and this amount increased to 2.2, 2.9
and 4.1 square kilometers during 2000, 2010 and 2020, respectively. Due to the above-mentioned
cases, no attention has been paid to floods in the region in terms of the physical development of
Poldokhtar City, and this issue has caused a large part of residential areas to move to flood-prone
areas in recent years.
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Abstract

Environmental issues are one of the most important concerns and preoccupations of human beings
in the third millennium. It is very important to increase the desire of people at different social
levels with the principles of environmental protection and to create voluntary motivations for
environmental protection. Women have a significant contribution in environmental protection and
natural resource management. The purpose of this study is to investigate the factors affecting the
increase in rural women's desire for environmental protection. This research is applied in terms
of purpose and descriptive-survey in terms of data collection. The statistical population of this
research includes the women living in Hasanabad Village in Khorramabad County (N = 180).
Based on Karjesi and Morgan Table, the sample size was estimated to be 118 people, which was
increased to 123 people in order to increase the accuracy of the sample size. The random sampling
method was also simple. The data collection tool was a researcher-made questionnaire; the form
and content validity of the questionnaire was confirmed by the faculty members of the agricultural
extension and education department of the Khuzestan University of Agricultural Sciences and
Natural Resources. In addition, Cronbach's alpha coefficient was used to check and confirm
reliability. The results of the analysis of the structural equation model showed that the variables
of environmental responsibility, environmental awareness and reward are the variables which
would affect women's desire positively and directly, and these variables would finally predict
80% of the changes in the variable of rural women's desire to protect the environment.

Keywords: Intention, Rural Women, Environmental Protection, Hasan Abad Village

*. Corresponding Author: Hamed lzadi E-mail: hamedizadi541@yahoo.com  Tel: +989396395460

How to cite this Article: Izadi, H., khosravi, B., & Savari Mombeni, A. (2022). Examining the Factors
Affecting Rural Women's Desire to Protect the Environment (Case study: Hassan Abad Village,
Khorramabad). Journal of Geography and Environmental Hazards, 11(2), 175-192.
DOI1:10.22067/geoeh.2021.72699.1113

Journal of Geography and Environmental Hazards are fully compliant
@ @ With open access mandates, by publishing its articles under Creative
Commons Attribution 4.0 International License (CC BY 4.0).



http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/geoeh.2021.72699.1113
https://orcid.org/0000-0002-1668-1387
https://doi.org/10.22067/geoeh.2021.72699.1113

o 3 Tur
_\"},\.Fs‘: ol
$

Creative Commons Attribution 4.0 International License (CC BY 4.0)

Geography and Environmental Hazards
Volume 11, Issue 2 - Number 42, Summer 2022

https://geoeh.um.ac.ir
e https://dx.doi.org/10.22067/geoeh.2021.72699.1113

WOVAY oo 181 Dlsl 35 5 b St a3l o« s Sl bl 5 Uil
d:&;}du«
S jlazes 1 CBU> 4 Cond oy, OU) bl Al o S5 Jolge s

(blp 3 sbl i (sl 153550 4xlllas)

Ol bl Ol s b wlis 5 (53,538 o le o8l s, w):}L;)),u,sd;,»,ab@J,:L;,:ssdﬁ:;u-‘@ﬁlJﬁu
ulﬁ‘L‘;JUU»‘tQtM)}}NC!L\AJLSJ\))LMSC}L“G&:UIJ 6})}&5&)}4]}@)}ejﬁatm\—)ﬁéjf}ﬁ

g).ﬂ. siumaub)yﬂcbjé))jwfﬂﬁa&wlb s&_it.wj) W}E}d)}jusulr)}ﬁijc))} 6}53 wyiw\a—wé)‘y WT

VAN i e G VENYE Rk sl VY b a6

o hS>

P el oy 158 Ol o Jstads 5 GUS e S (S Sl S 5 files
oSl 5 by sl 5 o 5l CBli= Jy ol b elenn) Cilies m 5l s sl 31 Ll
5 S ilame 5l CBlis 3 e 5 BB e 0L ol gr Sl OF 51 Bl (gl Ll
S sy U3 blas I8l 33e Jalse ooy aalllan ol 51 a1 e s 2y ke
Lassls L;),I@,? oo a3l s (93 5,8 Gis Bl Sl iass opl ol G e I bl 4
’“-TD" Ol g 53 Ul gl OU3 2ass opl @bl amslr ol oy — oo
Sa b oS A 55500 58 VWA &0l w050 5 e S Jsdr ool a8 ol (NSYAY)
6&]@? Dl g eslw olai (68w 5ad sy 2l Bl 6 VYT B & gad e 255 501381
05,5 decia lacl v g O Ll 5 oo alsy S o3 ala G asliiow , daosls

or Sl 038 Al Ol b wlie 5 (355U p ke o820l (3558 B30l 5 s s

Email: hamedizadi541@yahoo.com CATATYA08T i s ok 55 )

Pllie opl gl sl o g
sy 063 s Jaal il Sse Jolse e ((VE0)) el | s (ol s i 52 (S5 et el 533
OOV e Ol s 5 Ll ( :LJD}- :LJQM;- Sl sy (3550 andllas) Cnsjlae 5l bl 4 s

\vo-\4Y o
https://dx.doi.org/10.22067/geoeh.2021.72699.1113


https://geoeh.um.ac.ir/page_51.html?lang=en
https://dx.doi.org/10.22067/geoeh.2021.72699.1113
https://dx.doi.org/10.22067/geoeh.2021.72699.1113
https://creativecommons.org/licenses/by/4.0/
https://dx.doi.org/10.22067/geoeh.2021.72699.1113
https://orcid.org/0000-0002-1668-1387

rﬁZ)Lo;: A}a.;?ud)\}abmjl:ﬁb»- \a\

DL (ol Slsles Jie Jebos s 3o ol i eslil 25,8 W s 5 51 ol A0l 5
2 Ao Gl pite AL 5 a5 sla AT ame 5 (5 pdi i s (sla ke L3l
e Ol s 5l des ) A il 5 Sl pn ba el 5 L e V?a;wajgh;ﬁg)y@ obs bl

S e U Sl 5l Bl 4 ol 0L Ll

LT Sl sy o laen 5l Cblim (s, 065 ¢ foled 1ol gl

andas —

S ab s A o IS5 L Olesl 5 mbs (K2 lgs S0 S el Gle3 3 OF (5T 5 s hamms

3 o e s hame S 5 e K03 4S5 b sl 5055 (f Slamms GOl b s b -
5 SR e 3 S el DS 5 Bl 5l o Gl i s
35 a5 bl (a5l 30 e ol 51 (6 ok atdl o8 il o g 8150 Ol (sl J salads
falsl o amn J3la5 03,5 o8 gy aslior oS e OF Ry ol alis (Y0IY ) SUS) cnlapll

€S 3 5 i (o s3 ea | sl us g Sl Ol (S5 el 5 T S s 5 Ok el
D35 sl 5l Bli gl Hallie 5 e pse sl I S el 550 15 ot Dl o 2L
il = a3 31l LT LOTAE 0 smmne 5 (5o ) 3550 ol g3l e il ilie
Ao 5o O 3l bl (gl bl sl (slae 3l 5 b slomsl 5 g Slaee 5l CBli J ol b ooz
QT8N (ol 3 Slan)) LS Jom adan Gl 50k S Ly G lame Sa4ll 5y 50
e Al a3 g5 ) G ) le lodes a5 sla il b Ol gl ¢ B b
AW g a5 sy Koo Lol a5 L g b0 ol el 8 s 55055 10 o 5
b el pls €070 O 5 ) Sl gy BB 8 550 amal sy Sl gl s se sl
2 s Cands plol 555 @l W il 1B ST sl 5 k) Ko bl 4 4 g
oy il Rl Jaomes s Gl o gl s sy Gl Olind GUl5 L 0,8 S )5 iS S
sl 5 olar! slacllas 5 S LB 16 5 g sl 55 O3 035,00 (1 s 5 LS L)

i 6‘}’: .(\‘~\/\fl§;>s\‘~\o LQ\)\.M)V)%M‘) uhybj))bbaj;w;;}j‘é‘)ﬁjb LALT—M‘)J

W}&)?Q)rpLA&TL}S&»JGMQJJJJSM)JQ' 3 SIS s e lad us s

1. Klockner

2. Boratynska & Huseynov
3. Ahmadpour

4. Dutta



"W e SBli 4 s sl 065 s Al 5 S5e Jelse s 225k Jl

4 (Y10 OhKes 5 5 pdex)) Kla 308 br 555 5l 50 Sl Sleds 4 53 g 55 o 5 Jlsd i
O 3 $3oalS sl 5 5 dye Sl ol 55 Ols e healdes il sal Sy e g5l ol OB Sl
OB Sebeoay 5 Sl Ol o 5l iy o (303WS el 3 i 3 063 38 day s 28 51 o 53 s
aan 53 Ll 05 SIS 5 dils glaillad (g e ((g5,5LES (glaes sl 3 il 5 Cdls (S e aan s
OYM (ol ol lasy) ol a5 OLLE A5 Jl o

il slajlowia 5 a0 S5 a4 Al s w4 i 53 (ITAY) Sl 5 Oldes
o) 53 oS By an 0L Ssoshbar s Solsgae DlE oa b adlllans e sdiS S ae Db e 5 0L
b3 e o OLES Aal 5 cpizmas . losls OLES 3555 5111 (5553 B (slajlmin 5 Lo 355 ol oy s Jams
505 Sl 5 S 8 s a ol s 0T L s 5 ok Lo 4y (gt LS b by
(¥R LS 5ol 555) 315 (lodrs slBllr Gy hamme oy e 53 05 28 sig o) sl ke 5 4,
Goig 53 i o Lo cpdy Wl (g jalaen oS 5 2S5 Jasec s glasls) @ s 0L
5 3l i Jaoma sy (glaas s 0L &S Wlesls QLS 408 (gans L 3 el slaas s
Ll Oliglasl st ke el 53 g 5B g by L3 (VI 5 S s s etil) lesls 0L
YAV UL 5 (53 S0 5) Bfs S Same 5 acb o a0 b Jai y padii s 30 55 gy
S e 5 oyl 3l SB35 g 5 BB s O s o QLIS 5 0L e G52 bl S sbolen
b e a5l (SlaeeSoslizad QU 48 anw 5l (slay 538 53 oyt (Y18 T U5) il b e
5 o3 b Soo5 B Ga b 51l 5 e o it glies; OB el 5 Wiy 53 i (O 5 S0 ()
3 oS el 5 oyl s a4 ol il g lama S i 4SS s L Kbl b e
OY) OLas 5 6, cslads]

5 S et 3l et s CUSie - (gl 45 S 0 Ol 58 ey s ame OGS B 1 (65l
ot Sl 2l Jeily psle a0 B 4 15 0 g0 S (1) 5 S ple a4 (S5 S]
Jo Sl a3 Slas3 5SS M5 5> bt L o ol O Cnlly 2l anils Sy Slams Ll 2
boapstp oo Bt ol coley 5 sl pde cins opl 5o oSl €l sz s b 5 eas0 36 a0l
Sk, aSlwlil (80 (g 2 8 oo S 5 0alime) Loy 3L ol 558 USie 0T sl sl ey Lo
L oLl )k, 55,55 5 o5 el Sladlow 5o ol aoma o Ol bl S5 S5 Jal bele Ol
nl bl Bae pl b YW e 5 S ) sl 4 S 515 Ml melms 4 5 056 55 S s

1. Sundstrom & McCright
2. Sewell



rﬁZ)Lo;: A}a.;?ud)\}abm‘jl:ﬁb» \VA

Jolge oLk U b ol o 3 dams 3 Cbli 0 s gl 063 bled (2058 5 S5 Jelge w4l
W3 s Slame S Bl 53 b SRl slags a4 OUT Blad i3
5 Pl Glady a4 a5 (e jlame @ 0 03 plairl BB sy s ol Glag b0 5l (S
ol et Sl 03 8 My 3500 e lame anilr (B (S ey Ogmen Sz e 55 s
Oty o (V) cml 035 7 b aoms a2 50 5 (250l @l 3ls o i Lo
S X3z 63b Gla e S 5 lelid |y o sdasee ol glajly S5 el ge Ll S 3l
Sk x5 S5 (sl S o s b GisiS S shaoe I 0 Al e (sla)l ;) el 4 1 ol 3
Skl Jige Jolss O Gk 516 il 5L 5550 0o (6 Je b gl S g slame 5 Bl
5 AT 5 s i pla e wBly 53 S S5 anlllaes s ge apllsd Sy s o Shasee (51,
Sl Sl 4 Blad cpl 5 s o0 5l 3 J‘:ji: S |y daoma s ol 4 bl bl a3 S
Sl I (1Y) OLISea 5T gn 00 T 0k 5 b ) 33 8 gr e s S plowl 4 e oS
15 ol ey (83l5 Sl (5l 5 Sl oS oy iled ke &S ety Ol ol ol
Foor 5 0be o¥ee) J0la Va0 & SOy OLSn 5855 8 OYAY ( Sloe il 5 (gilomm YA (LS55
10 Ol (ol e 03 g2 aianal s ol (g3 500l Dy 4 5 ol 5 (655 0 p s (VoYY (il 5 sl
Gl had b bles K a bl 555 pl el 4 S 53 s a5 s blis b cow 2K S el 25
My 332 5685l e Al OF ploil 536 e 3 5 A3l U o 3 Jlad ol S35 omie Jos
ol SlaekiS w5 S 50 S L3S At Sldlas 1 (ol (Y000 25 5 051 5 S dal
st Sl izl 84S Ol o5 S5 (YY) Ol 5" malg 5 VA 0BT 5 ol —55) el bolaS
el b e 55l (Slne 4 5005 u’l"w Soor b O b byl 53 3 (g 85l b s s A
Las o plomil Jammatn 5 e gladly b (63185 5o 53 3TV OLISes 5T S85) il 8, S

. Barry

. Qi-yan & Yan-li
Holt

. Greaves

Lee

Chan

.Chan & Lau

. Empidi & Emang
. Ajzen & Fishbein
10. Raziuddin & Vaithianathan
11. Trihadmojo

12. Zhang

OO A WN —~



V4 e SBli 4 s sl 065 s Al 5 S5e Jelse s 225k Jl

5 S Colam S8 000 ol 5 arils 1y Jes OF sl LOT 51 0l Kos (sl arils Jli, of 4 e 3K S
S bl s 5dles eS8 lie (YO SUS) i talls 5 o6 Of 4 ble 5 sl of el (sl 1y Olts g
sﬁumh‘ébldu)w)uuij)\&bLgﬁ:&h.igb)Lguﬁi:,cj\o:l.&:_w\\{x(}?du;_ﬁjlaﬁm
j‘Sw‘gjjbwwt_m}|fj.@.io@é‘j}bgu}‘éu)w.(Y'\/\cobm_;)}d>¢_w‘eu;ﬂéjxjéjé
4 (Ko sba S cul gyl bl 4 Ll e Jelse 51 SO 5 SUST Jlea (V4 (Sl
OSas 570300 51 Ll SIS Jaoma a5 5l lallas 53 sk 5 Lol Jas o Jaomer 5 15,
<=K>;.2\ (aJ&anb_{,\ Sl SUH des sl Olgeay  SUST gla jlowa (V4N fj:&u}w_&m\ff%jleh\v
laaas (Yo ‘-\Qj;(_sbjc':_‘w‘) L3 o oo Gl sl glajli, 4 oS s ol Sl
J‘f’)tﬁj C)L:JJ‘)&LM‘ 03 g QL@} J..ut;f.u‘)b &?ww“) LSLAL;QKT Q‘ﬂ)bﬁia—.\q-)\_&;) Jal s 4:_.::.J\§
5 AT s o O Slidos 3l (g osllos cas o iy a0 bled 5 2l Ol St dlaly G 55
f(\‘ﬂ‘\‘VQ\)K.u}j)L)) J)\J @\)ouuj_wéjbjéu&w)\ LQJL?.—‘“LWJEWMJ U’:"’b
0 s o e L;LAJAKT RGN S =S LY L;Ladalffr@éuﬁiu 3R Sl b
5 ol s 5l 5 AS e lgen \)C»lﬁ 643_@]:_#&@@1 el asls ansl sl (o 09y laclad
IS5 s leis el 5 s _aST Sl 3 (VT ) AalS e ool 555 4 Jasms gla oLyl
oSS ile SlalT glajls, o 5 @l sla isly 5 aosle b SlalTL olajbs, PR
ca‘f— LS))‘)—”p.)w”k—"""‘-‘s:’.&}).‘éiCﬁ‘jbe(Y"v‘q_}ﬂd\"}d)ﬁ;) J)Uf‘jax;u é‘)b‘)j})&w
c,..w\>1}\£)QAJJL¢&)'J\QJ\>)\J5@jJijJa@ICL_AQJﬁUQcMJLﬁNJ\&U}4.363[.::_“;6\]3

.(Y'\' c\.)j?)

. Kim

. Maller

. Aguilar-Luzon
Opp

. Shin & Hancer

. Steg & De Groot
. Barber

. Kumar

. Gregory & Di leo
0. Guler

= 0N UTAWN R



rﬁZ)Lo;: A}a.;?ud)\}abmjl:ﬁb»- \Ae

4 fmwbb el L:lj-.alid'::l;lg g_,_mi).laom 3 Qﬁu}@&uj oS d‘fd"’:’ uil.aﬁs.:.a j\ﬁ;d{l
CE‘)JJ(Y'\Y “-")&“‘A}’w"b) .)j_..::dﬂ Lﬂ‘j}b)b)(&i.&‘?‘lﬁﬂ‘f‘ 6‘]’ Lﬁ"-ﬁﬂ"ligﬁjb oﬁé‘ M;jh
AL g sdaoee 5 S0 Sl 5o (55 Jele LS e Ll 5 a2l
oy slal 5 bl oS crul pla i 3l Koo (s cdstan ol b g pbiad o
.b-Ag-UASJJ\;JjéL;,a}hiwLw;J@a)uléﬁ;lig;:l}f_mnﬂi:ﬁ.(\\”/\ﬁ m:bﬁbﬁ:\)@\j}a;\}\
P s sl aew b aaby bl Gl (g p b e (Y018 s ST SHL) cl s 5 (ol (gladely J s

4..!k". !JJ‘UUA‘ A)té) J_”;‘LJSJ:?’ 6].".,\_4.&:,\:3‘}:_‘.“,0‘\>:JA4SJ560 OJL_«;‘ ﬂLA Q;—M‘ &;—Aﬂ%‘)kﬂm
)la_m.gc,._w.lj@wl{.lacjfle_wao)l{ﬁ;\}\ujﬁ&bél“_é.ud\A{QJ%_.ﬂ)Lg\ﬂe\SJngdi.l\}é\;bé\p
\ &u)JMJ‘}WUﬁ)Q—oM;J &_JUGA‘L"\}-):L (Y'\o LQ\)&A.A‘;QUJ}.’)K)J\JLJ &:M“M‘

e 0 il

[ EFX Sl s }
Sl bl 4 Ll
Syl

GRS (e Dl -) JSS

1. Vance

2. Bockarjova & Steg
3. Park & Ha

4. Karpudewan



A\ e SBli 4 s sl 065 s Al 5 S5e Jelse s 225k Jl

S0 93e-Y

andlacs )y g0 (ganlae —\-Y

;L.Tf,;;,L;.%.:L;jsfUz;-u.dj;jt&t:_@,‘J;jsussuwét_wwbﬂu:,%gusuumam
J}«?ﬁoidm.’)i‘ishw})w‘&;:wd‘ﬂ‘)b]ﬁf&)k&ﬂwu‘ jw‘u‘ﬂ‘dt_w)jdt_w‘)ﬁ
w‘ wLw‘j&;_w‘;bébr)U&;_w‘ aby)‘};b-\i' &_,JG)JJ.Q_:E,/\Y QYWL\V‘\O JLM')J b)‘})‘}
L;\}m);.j (Y0 ‘JDTJLA)SJA)MQ)JLW'O Slad 930 L8 YRV sldas Ly, L8 EAY 5 gold
\.3)oJﬁJ@JJ'SJAJ'\JJ&}&J)»U;)\;.sljrfomj@_.ibﬁa%\' CA 55 ladolb &S ) Sl adais
(}iﬁi.M‘JC)t.w‘kww}}:ﬁ-g}_&b-Mj“)dio‘j;dﬁL;&*k{jjbj%[{j&jmh:duwkg‘\}.—j
G g fd 9 i o 00 K35 w5 L S il (golals 5 (65,58 addawe sl 5s S sl 3l S
le.sﬁwjfbc\ﬁamrsfJywc.l.al&ﬁ\:_mi)Q))J&JHJ@L_..ajla.r)‘&‘ﬂjsu:uf_ms/ujlﬂnd)ugﬁ\
(S3sS S5 eglle 5 ey g, adlan 53 (S MEL Slac b S o Lo S5 3Ll (5
“:'-:*-;j‘}&_}""ﬁ:’. 03 Qs J.g‘TdA)Lo_J:wwbbjy@éuéﬁ))()‘fr_;a-caxfk)L;f_wj_..u
k;.w‘ ol OJ))TY a)La,j: J‘Q)b JL’TL)M«?— Lgl:.w))

:Laiu..a ‘5\';.»3) Wyjdym o3 Olias Y JS&



rﬁZ)Lo;: A}a.;?ud)\}abmjl:ﬁb»- \AY

S5 ores YT

G Gl o Lol (63,08 Dlais ¢ 58 5l eBda Gl Dlad GhupE 53 Bl g
L s slagiie oS Sz 335 0 e e DlidS 5 5l 6 IS e s Ol L
55 5 el @)T@z o Blod Sl 03ls 13 s 350 ol OB ol8us 5l ed Cn s
&S sl (N=VAY) ;L.,Tp;'- Ot s 53 3Ll e (s OB 2% cpl (bl amsler .ol —iolew Sl
WYY G & g0 omm 33 2l 31 o b o8 035501 58 VWA 505 o OB 550 5 e S sir il
Laosls (553038 Sl 3 ol olnal (5 S0 g0d gy b S plowl WWAA Ul sty ol (3L W) &
Jolo s i 5 63 Gl Sy Jolo s Jisu ol S s s ) SR ait s Game sl
I a5 S8 el esla Vel (i 53 8 el (Ragy sele Cmler @ b slaesla
(LS A) bl 5 (05 0) s plurd s (45 ) o Gl ABT e 51 S s (42 50)
DS S ! ot 3l 0 S i gy kb shos e spie e e 25 slae S e
Glodel 3t 1) asbiy olsme 5 (65— sliel Lod edamiw "ol 5 L Ml
SooS iisel 5 e S edecaa glaasl a8 1 8) (63,0liS il 5 s es S eleis
S e b asbiin bl aol ) shitens 5 S B (Ol 5 b b 5 (535508 psle oS0l
g0l 3l ol oS Glasl iy T O35 S et Se 3l 03 7S ke 53 laesls (5505 8 al o 43555
s 53 a5 sboles 0T 4l 5 wiww-cgj;éwi%,,;@ujMumuu@}uwgw\
Sl g0l o 5 (5 el 3 31 G ol (61 Aol b 035 U3 BB LS 35 e sdale )
Aoy o1 S 5 A5 e3linad SPSS (V20) Jf53l p 3 S8 L (Sibe 5 sl doss S5l ) o5 bl
L 0B bl S5e slable ) sl algisn 5 A sl ad O (Siasen o 5 5l s ity

A o3l AMOS(V20) i3l o 5 SaS b s il "ot gladsles Jas ) (s 3laces 3 Cbles

Goiod sla it gl i S WT 0 ge5T 5o WT o o 5 oty oS slbas - Jgur

Wi oy 2 Ly S sl PR Wi o2 by S slus b e
Y ¢ AT +/AY q 38
/AL 0 S e YA 0 o
/A A s YN 1 S ls

A e3lizd ((0) 3 ke B (1) o5 L) (s3ltel gy &S0 b 5 ey S aen i g

o5 el e

1. Structural Equation Model



\AY e SBli 4 s sl 065 s Al 5 S5e Jelse s 225k Jl

oy i Y

by 065 (plazl 5 (635 o S5y —V-T

313 VEIY) Ja A sls ol Jab con s e Ol Sy S35 o s Sl 3
(A3 WI0) LYY 313 DL I3l 3 mis 5 e 3 e (o YOIA) YY" 5 e O Sy
UL O Sl (o3 VIUV) LYY 5 dlw 0T o (Ao TO/A) L8 A oL YY1 5000l O Sl
YO /A) LYY (s als (Ao s 08/Y) i W e IS 0L S ul 51 (Uwo 3 V/0) L4 i iils o JLw 80
VY aen 3 g (5355LES Jad s (o3 VY/0) LV 5 ((5305LiS @ oo 18) ST o (u s
(Ao, WV/0) LETY alos 2aS'G odig 5 Ol slsw ghils (Ao ;3 0V/0) L8 1E al s o (Ao 53 VA)
ol 353 Dlleassd ils (Ao, V) L8 Y 5 il (o3 070) 16TV colos G b (o3 0/0) 8 Vs
L 50

FR33 S s et (et Y-

Y Jsdr 6 68 0ken ol O 5y Sad 03030 3l B Sl iie (i laly ) 1 shaees
S e (r=2 /WP /0 0)) Bl (=0 P< ) 5 S0 sl e b blad e cdas e DL
G5 sme 5 e daly (=0 VAP +/0 ) (6 b s 5 r=2/0AP< 4/ 1) AT (r=+ VYP< +/00Y)
Sl s 4dls Sy sl Sl CBlis 6 Cute 2K glis; OB 4 p S Ol5 e b cpl e 03300
L oyl 5 (SUS I S 1) Sy shazmn 5l CBli iman 5 S 3L s bl G sl ) LBl
Chlim 53 5 Al i s fege aon Sl il U oy 3Jama 51 S Bli (sl 55 OUT 21 5 88T

ils Ll 2 G jdase 5l CBli (gl 5o (g rhe il Al Jgten 1) 355 s has

G Sl e o (Sed il 2 s Sl Y

bl S 239 s A6 S Jlowia sk H e i
» A
\ ooV Shb
\ /0q7 L Sl
| AV EAT Ar ]
\ o CNVOHE cJoNEE SNV AR g
| VA +/04** VY A Tathas bl
Sl 3 g2 A5\ o BN el s a4 3 0 el N




rﬁZ)Lo;: A}a.;?ud)\}abmjl:ﬁb»- AL

Gy e 5l CBli> 4 by, 0L hled 5 F5s Jol g fpmd —F-F

b ool llsles dte 3l e 3o 5 Sl 0 gl 063 bl 5 50 gla ole ey 4l
TP KPS - PP GV W SRV W P PO B WPV | O s gl Sl 05 5 sli
adoy o et AL bas ML e 3 G e A3l 03 b 0 el el oS el TS e
R e dde 3 s e o gl ST s i ity 3L AL i il Tl e SOl
osin o (1 ot m e 0 Sibe 4ty o (53031 am s Sl S L Sl LT 5
ol 0 5 s 53 et 5 IS Je la e el GET Ul 5 oS LS s

Solp et la b g sl Jue BLLSl Ol 5w @L’J -V Jgi>

CMIN/DF RMSEA oL
0> N> S sl
\VVA oV e

o5y slaasl ae

S Olon b g3l3T s o Sl 0 35Sl (G 33 8 o otalin (F) Jpr 3 45 6,50k
e 255 g ALY B Y 4 S5 S5 nbie (dBL O B is B3 swe 3 ST 5 (33T 45 « CMIN
O b Cands 314 S VWA s b ol e andllae ol 53 (YT & SleaS )8 5 ) 35 e
GElp oS e Jde &8 350 Sl 6 S pl S e et il germe 3l Ol e M Lasls S e (6l
WINS ) il (531 astls Aile o5 Ko e Sl parLE iman el s anllae slassls U
23 N Y S S5 GatE 5 VY el Sl 5l el
338 e SIS siliel & pons oS S RMSEA) 550 5 (sllas Sl o S0ke S5 st L
BB amls ol g0 5 oA Sl S B jhs palie T e Sl o dde S50 5550 ae sla el
e ol s (YA Ollas 5% 8) Sl Jlo S5l b dde il v/00 B o/ o STl Jss

g}'.'.‘}"l"" ‘J-\AL!L;G J).é J—'G 9 u}> )l:-\nn—? coJﬁT Cewd A J.LA L_);J)\f Sl U'l‘)‘ L}Sl}j ol /2V LRMSEA

. Model fit

. Path Coefficients

. Root Mean Square Error of Approximation
. Rajabi & Karjo Kasmaie

CFI

NFI

TLI

. Hooper

PN UTAWNR



\Ao e SBli 4 s sl 065 s Al 5 S5e Jelse s 225k Jl

Al 3550 33 e 5 Al g Jlas 351 a3 3l 3 e &8 288 ot U5 o oel iy ol il
SR
o Sl o sahe Ja (Gl ke S Jlal s 2o 5 et 3 il JS S Ol £ J s
LB (F) S5 5 (8) dsdr po S jsbolen das o GLE ) Csjhames 5l Cblim 4 Llad 5 350 (gla e
o)) ey sla aBT (Betas+ /oY P<e /00 ) g pdnc gt e gla e il odal i
S Bl 4 bl pite p (s e 5 e (e b (Beta=+/\0P< rg) sl 5 (Beta=r/YoP<
33 sk 5 dasmai s sla AT ke & S ) (5558 U (6 pdhtd st ke o Ll S lam

Aoled cw e |y g saee c,léLé;—a_..JiLd Ol s Sl o3 Av 56 CMJJJ:JGAM@\

S vr P KV WP PO COR [ S PP

bl S 2 e Y] S e Sy S e
3 Ikl JS ol 31
- ‘ v /oY ‘ /Y0 ‘ /49 ‘ VAN ‘ VoY ‘ JiL“-'

3 Il s S 31
- ‘ v/oY ‘ +/Y0 ‘ v/0q ‘ /\o ‘ oY ‘ J‘LL‘“

ORs5y slaasl ae



r}DSJL«.:

e Db 5 Ul s

AN

g0

¢
/
'
/
'
4 -
L&
’ A
’
’

HIAY

14

-

-

o

&

T

(8% .

XA o

W YL

N

LAY

"y

.

S5 hshe ddhe gkl Slslee g3ldus ¥ S

3 s |l

-
-

-~
=



VAV e SBli 4 s sl 065 s Al 5 S5e Jelse s 225k Jl

Shyper g Com -t
..\J)_,.:LSAJLA‘:J@{QTJ“,“S“ Aﬁ.&«b‘\,“s" AQ)H‘\J)Ju)‘)CA_-ﬁ).E:?wbéibj.bu’)\o)‘jmhQL’)

A et Sl Sl (6 ok s 5 g0 DU Ll ey § o e 55 (5ol 6 ol ol

5okl &l L oS Ol 065 8 el 5 Ll o A8 5 s mel g 1 (ol 53 s 5o |y Syl
s bl Bl 3 S s lae Lo 53 a5l gen QU3 or e 5 e 4 ol 438013 el 350
st las b go oS 01 OF ilo ¢ Son b 5 olanrl (glag 1 4t 3 OUT Bl 1B 5 05 4 e ooz
U5 5065 53 35 g0 Sl il & 4 5 Lol ity Comam 1 il (slaslia ol 5 Ly 6 1,55 ol
o) e e o g OB S e bl (slaaal x5 Sl plowil g s 015 e OUT (o5l
5 (Sl aall ol 035 o Slas 1 Bl g o gl 065 LS IR e M e asle
g s 31 Bl (gl OUT s (233 52 350 Julss 5 (S 005 6 i s ite 48 e 0
st Slalllae s 55 (V06 a5 S YoV ODKan 5 s OYAQ sl ST 5 ans) o5 pudiies AL o
St g LTS 5 gy OU3 (6 py i sme § 55 g0 4 e s 53 Bl s alie il
53 OLT S5l g0 5 0L s ol 0l o531 S o L s o) ey s dams U3 53 05 o
Cd s a8 G032l (9ol Canal ae 0 5 bt 53 (2 e il S @ ML A g 5 G jlaee Lad

35 305 S plaes 45 (65705 dodo o s plnl lajl U S o o sy o | OLslac Jlod s

S oSl g b s Ol idamat s i Slasl O e gl Jgte WDl oS dls 0 1
S jlae 5l CBli 4 Ll (6 5B 5 5l s S5 Oljoe Olod 0 UBL 2l 5 8 (6 plsd sns
U 3 5 (6 pdoed s o iy 065 i) o 5 3o o 315 o slgig ol iy s il
Sl 5wl Glab e WS o (S5 01 53 o Jams & 33 550 el ol S|z w3l I8
LB 55 (S (e Slas
Sl e Bl 4 b, OB bled SR e el Sl Gl 45 s rge 3500
Gl T Gl 5 oS T Obes 5 b YV JS) s s L;‘“Lﬁ fr—2 50 K
DS ey DU e (gl s S A 1 ol 3 Slalllas 53 55 (T STL 5 gl vy
S bl 4 bl sl 15 Al e clases Bl Bl S5l 5 AT (el
53 kil o g e i il 53 OB G358l (Y1) S 5 ol a8 a5 358 o il Sl s dame

o 55 5 e sae (G0l o b ablis (gl el W8 by 065 Obe o &@wjéu@@éb

1. Elliott & Young



rﬁZ)Lo;: A}a.;?ud)\}abmjl:ﬁb»- \M

il by o O3 saeb 5 53 gl Olaasize bl ol 5 (T2 iS5 08 53,) ol abs ails
i o ys3 5 Laasly ol oS 35 5 enls 13 il 5 g Loz 1y OUT 550 (slaaals s g, 05 sl
alolaasg 03 5 S 3lamma abutds Olblse a3 53 5 andls |y o 1 ot Wl oS AL gl S
5> 53l e ias g bl 5 Al Dlhamd (glls sl OU5 Ols 5l 355 e sl 35l 39
b3 s ol Ol Obe Jon 5 Saen Sl 135wl b (5808 50 53 L OIS 0550
Bl 5 Oy Ol 53 53 bl 3131l Sl o S )13 5 (5 B Ll 5 Sossl 3
oS et ol QBT IS 53 olon i (gl g5 o8 (565 Sy pal 3l 5350 5 ity Sl 515 o psbe
3y Bl

s g slamn ) Bl 4y s OB o G2l e Jalse 5 Ss (S ol 0L adlllas s
gl S Bl g 3 065 Gy 630l sl shiee 352 e slg iy 112 e gL
0L Sor S dor o s Jlad 4 Cilisis ladmgo ol 5 SLul s e )5 )l L ab g o gaobe 3w
065 gl sl Sl 5 05 ilael 25 5 5 b 5 5 elg ) e Sl Bl g s
RN S A AT JA H X< K PP COUN P o | (PRI PR I TS CIPR o5
5 aomar s sl AT 5 S 0l 05 o Gl ol 31 a8 S 5y S 4 S Ol oy oty Sl
a5 S AT S Lol XS o (i 5 G533 g saee bl G 0T gl
S sy 5 ol sl iy e s SIS e olal 5 3l Sl sla Sl 53 4ty
i) 5 AT o 03 U b o SUST gl 5350 035 03 e Sams o 55 31 (68 shor oy 5 o
5T sk & 5 Calgns ol ¢l b an s SBlial @ 5 g 3 Ul aomate s 55 el
Saa b sl ‘WL?CLM;@,‘LMM,- St 135 5 Bl ooy 1 Sge Yo 0 A OIS
(s gl 3 BAa 5 el mabio (il s 50 5 e Sae JUB 3 S e el (o sas
oS 3l S P s bl gl Ol Shes 5 b LS el et b5 8T Sy e cws
53 50T S o5 ol 3l 2S5 i o e 0l 53 I (R oS sl 4 S I8l ey s
Y SIS Y INCI RV G

1. Erdogan
2. Alp



A4 e SBli 4 s sl 065 s Al 5 S5e Jelse s 225k Jl

alyls

0 Ghle 63,0 anllas) Ol g5 b G lams Laim 5 S0 (Sa 5 Jolge s AYAQ ¢l o3l St ¢ ol
http://ensani.ir/fa/article/363292-18-5 Jloslad (Jsl dls (oolidd drols  pzast) aloes (A 5
Sl sy oSl 0T I3 5 a5 slatlr Y40 ¢ 2 (5313 65 ool i ol (a5 &5 (o
AV o O osled oo (bl s Ll i o Gl &0 3, Sl eslizad L sLl
https://ges.razi.ac.ir/article_589.html
Sy Jie wlad 5558 O 8 aobal Olobiwyy Jaswecas ki, e IYAY ¢ Sl ul g (g3l
¥oosked 05,93 Il (S0 liS de sl 5 Slat] Dlddi 0dd (S 5 5aab
https://elmnet.ir/article/1266112-51131
93 e e 1 Gl 5 0Ly R 4 B ) 5 )T (7ol Slas—w e DLFL G g
https://civilica.com/doc/220173/ Ol s daes S e 5 (Sl il 28
https://www.amar.org.ir Y UV Vo SR | LV J P RN G
s WalKS 5 a5, 100l 55 G slases 51 Cbli> 35 gel (93 )y ) AT ‘o (sl ol Slaas,
AVAY Oles ‘(._Q 5 Cnen T St osled ),
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=177234
Iy plorl llles (s sl all iy G5 53 065 A& 5 S Lds AYA o (gL ol Sloae,
Yool ¥ oL ol
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=124362
sl el s Obls )l 5 Slelbl 6,5l 1 o gel 28 aslllae NYAE 3B o smana tp (ke
ot ool Il Ll s s G lamo sl olilins (6 e S 3ame 2 ST L) amaiins
ATAE Olts o33
https://www.sid.ir/fa/journal/VViewPaper.aspx?id=300833
allae) rek s Sl o e g s 065 SLeUBT a3l ok AYAY 65 UL s Sas o S
N osled V8 Mo O/ (s LES el oo pale (Ol Ol 45 J 53 sl el 53 S350
https://www.sid.ir/fa/journal/VViewPaper.aspx?id=466619
(s e o) v oS O e b, 5 elal ( Sls) el ge Ol alasl; ATA o Sl tp | PR VS
https://jibm.ut.ac.ir/article_22606.html AV =VEY an V oled X oy o B L oy ke

U lag i ailylz Jammec s U laay i oLl Jles ITA0 (x5 858 oa S tp coalj s
ATA0 Sl oty o)lond oeind S oo Gl toliliai (ol
https://www.sid.ir/fa/journal/VViewPaper.aspx?id=271343
S amalr tanlllans ) g0) Jama s ol 5 Slie S o adaly ) AT (2S5 8 06 ol
O led (G jlome ale dolilad (Saiiy Ll


http://ensani.ir/fa/article/363292-18-5
https://ges.razi.ac.ir/article_589.html
https://elmnet.ir/article/1266112-51131
https://civilica.com/doc/220173/
https://www.amar.org.ir/
https://www.amar.org.ir/
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=177234
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=124362
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=300833
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=466619
https://jibm.ut.ac.ir/article_22606.html
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=271343

rﬁZ)Lo;: A}a.;?ud)\}abmjl:ﬁb»- V4.

https://www.magiran.com/paper/1077119

Sl e Sy e 53 plis; U3 Sl B3 Jelge oy TR o JLS ol o (i g o ol 5SS
NYANY oo (g o)lad (VA) oy osled (oS5 5 oo Sl (62,1 pwlibitnsle Ol Ol e 3

http://ensani.ir/fa/article/432234

Aguilar-Luzén, M. D. C., Garcia-Martinez, J. M. A., Calvo-Salguero, A., & Salinas, J. M., 2012.
Comparative study between the theory of planned behavior and the value—belief-norm model
regarding the environment, on Spanish housewives' recycling behavior. Journal of Applied
Social Psychology, 42(11), 2797-2833. https:// onlinelibrary. wiley.com/ doi /abs/ 10.1111/
J.1559-1816.2012.00962.x

Ahmadpour, A., Abdi Tarkami, M., & Soltani, S., 2015. Factors Affecting the Rural Women
Micro Credit Program Success in Ghaem-shahr. Co-Operation and Agriculture, 3(12), 23-45.
ajcoop.mcls.gov.ir/article_8806_d97eeb7ccca72f597f58a83c3f0c6785.pdf

Ajzen, |, & Fishbein, M., 2005. The influence of attitudes on behavior. https:// www.
taylorfrancis. com/ chapters/edit/10.4324/9781315178103-5.

Alp, E., Ertepinar, H., Tekkaya, C., & Yilmaz, A., 2008. A survey on Turkish elementary school
students’ environmental friendly behaviours and associated variables. Environmental
education research, 14(2), 129-143. https:// www.Tandfonline.com/d oi/abs/ 10.1080/ 1350
4620 802051747

Barber, N., Taylor, D. C., & Strick, S., 2009. Environmental knowledge and attitudes: influencing
the purchase decisions of wine consumers. https:// scholarworks .umass. edu refereed/
Sessions/Wednesday/16/.

Barry, J., 2007. Environment and social theory. Routledge. https:// doi.org/ 10.4324/ 9780203
946923

Bockarjova, M., & Steg, L., 2014. Can Protection Motivation Theory predict pro-environmental
behavior? Explaining the adoption of electric vehicles in the Netherlands. Global
environmental change, 28, 276-288.
https://www.sciencedirect.com/science/article/abs/pii/S0959378014001150

Boratynska, K., & Huseynov, R. T., 2017. An innovative approach to food security policy in
developing countries. Journal of innovation & knowledge, 2(1), 39-44. https://www.
Sciencedirect .com/ science/ article/pii/S2444569X16000093

Chan, R. Y., 2001. Determinants of Chinese consumers' green purchase behavior. Psychology &
marketing, 18(4), 389-413. https://doi.org/10.1002/mar.1013

Chan, R. Y., & Lau, L. B., 2000. Antecedents of green purchases: a survey in China. Journal of
consumer marketing. https:// www.emerald.com/ insight/ content/ doi/ 10.1108/ 0736376
0010335358/ full/html

Dutta, T., 2018. Economic Development and Women: Role Played by Financial Inclusion.
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3102809

Elliott, S., & Young, T., 2016. Nature by default in early childhood education for sustainability.
Australian journal of environmental education, 32(1), 57-64.
https://www.cambridge.org/core/journals/australian-journal-of-environmental

Empidi, A. V. A, & Emang, D., 2021. Understanding Public Intentions to Participate in
Protection Initiatives for Forested Watershed Areas Using the Theory of Planned Behavior: A
Case Study of Cameron Highlands in Pahang, Malaysia. Sustainability, 13(8), 4399. https://
www.mdpi.com/ 2071-1050/13/8/4399


https://www.magiran.com/paper/1077119
http://ensani.ir/fa/article/432234
https://www.sciencedirect.com/science/article/abs/pii/S0959378014001150
https://doi.org/10.1002/mar.1013
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3102809
https://www.cambridge.org/core/journals/australian-journal-of-environmental

14\ e SBli 4 s sl 065 s Al 5 S5e Jelse s 225k Jl

Erdogan, M. Marcinkowski, T. Ok, A., 2009. "Content analysis of selected features of K-8
environmental education research studies in Turkey, 1997-2007”. Environmental Education
Research, 15 (5), 525-548. https:// www.tandfonline.com/ doi/abs/ 10.1080/ 135046209
03085776

Greaves, M., Zibarras, L. D., & Stride, C., 2013. Using the theory of planned behavior to explore
environmental behavioral intentions in the workplace. Journal of Environmental Psychology,
34, 109-120. https://doi.org/10.1016/j.jenvp.2013.02.003

Gregory, G. D., & Leo, M. D., 2003. Repeated behavior and environmental psychology: the role
of personal involvement and habit formation in explaining water consumption 1. Journal of
Applied Social Psychology, 33(6), 1261-1296.
https:// www.researchgate.net/ profile/ Gary Gregory/ publication/ 227814140 Repeated_
Behavior _and_ Environmental_Psychology

Guler, T., 2010. Ekoloji temelli bir ¢evre egitiminin Ggretmenlerin ¢evre egitimine karsi
gortslerine etkileri. Egitim ve Bilim, 34(151). http://eb.ted.org.tr/ index. php/ EB/ article/
View/606.

Harland, P., Staats, H., & Wilke, H. A., 2007. Situational and personality factors as direct or
personal norm mediated predictors of pro-environmental behavior: Questions derived from
norm-activation theory. Basic and Applied Social Psychology, 29(4), 323-334.
https://www.tandfonline.com/doi/abs/10.1080/01973530701665058

Holt, J. R., Butler, B. J., Borsuk, M. E., Markowski-Lindsay, M., MacLean, M. G., & Thompson,
J. R., 2021. Using the Theory of Planned Behavior to Understand Family Forest Owners’
Intended Responses to Invasive Forest Insects. Society & Natural Resources, 34(8), 1001-
1018. https://www.tandfonline.com/doi/abs/10.1080/08941920.2021.1924330

Karpudewan, M., Roth, W. M., & Abdullah, M. N. S. B., 2015. Enhancing primary school
students' knowledge about global warming and environmental attitude using climate change
activities. International Journal of Science Education, 37(1), 31-54. https:// www.
tandfonline.com/ doi/abs/10.1080/09500693.2014.958600

Kim, Y., 2002. The impact of personal value structures on consumer pro-environmental attitudes,
behaviors, and consumerism: A cross-cultural study. Michigan State University. https://www.
proquest. com/ openview/30b4f5185ch6c48b5f563ef9abel7d42/1?pg-origsite= gscholar&cebl

Klockner, C. A., Nayum, A., & Mehmetoglu, M., 2013. Positive and negative spillover effects
from electric car purchase to car use. Transportation Research Part D: Transport and
Environment, 21, 32-38. https:// www.sciencedirect.com/ science/ article/ abs/ pii/ S136192
0913000278

Kumar, S., 2013. Environmental Awareness among Rural Folks of Hamirpur District, HP.
https://theijes.com/papers/v2-i1/N021081084.pdf

Lee, K., 2011. The role of media exposure, social exposure and biospheric value orientation in
the environmental attitude-intention-behavior model in adolescents. Journal of environmental
psychology, 31(4), 301-308. https:// www.sciencedirect.com/ science/ article/a bs/ pii/
S0272494411000570

Magller, M., Haustein, S., and Bohlbro, M. S., 2018. Adolescents’ associations between travel
behaviour and environmental impact: A qualitative study based on the Norm-Activation
Model. Travel Behaviour and Society, 11, 69-77. https:// www.sciencedirect.com/s cience/
article/ abs/ pii/S2214367X16300904

Nchise, A., 2012. An Empirical Analysis of the Theory of Planned Behavior. eJournal of
eDemocracy & Open Government, 4(2). https://jedem.org/index.php/jedem/article/view/129


https://doi.org/10.1016/j.jenvp.2013.02.003
http://eb.ted.org.tr/%20index.%20php/%20EB/%20article/%20view/606
http://eb.ted.org.tr/%20index.%20php/%20EB/%20article/%20view/606
https://www.tandfonline.com/doi/abs/10.1080/01973530701665058
https://www.tandfonline.com/doi/abs/10.1080/08941920.2021.1924330
https://theijes.com/papers/v2-i1/N021081084.pdf
https://jedem.org/index.php/jedem/article/view/129

rﬁZ)Lo;: A}a.;?ud)\}abmjl:ﬁb»- \4Y

Opp, K. D., 2013. Norms and rationality. Is moral behavior a form of rational action? Theory and
Decision, 1-27. https://link.springer.com/article/10.1007/s11238-012-9315-6

Park, J., and Ha, S., 2014. Understanding consumer recycling behavior: Combining the theory of
planned behavior and the norm activation model. Family and Consumer Sciences
ResearchJournal, 42(3), 278-291. https://onlinelibrary.wiley.com/doi/abs/10.1111/fcsr.12061

Qi-yan, W. A.N. G., & Yan-li, L. I., 2011. Research on Status and Influence Factors of Citizen's
Environmental Behaviors in Beijing. Energy Procedia, 5, 2103-2107. https://www.
sciencedirect.com/ science/article/pii/S1876610211012999

Raziuddin, K., Vaithianathan, S., 2018. A fresh look at understanding green consumer behavior
among young urban Indian consumers through the lens of Theory of Planned Behavior. J.
Clean. Prod. 183, 46-55. https://www. sciencedirect.com/ science/ article/ abs/ pii/ S095965
2618304098

Sewell, S., 2014. Women and the environment: an indicative study on Tamborine Mountain,
Queensland (Doctoral dissertation, James Cook University). https:// researchonline. jcu.
edu.au/ 35058/.

Shin, Y. H., & Hancer, M., 2016. The role of attitude, subjective norm, perceived behavioral
control, and moral norm in the intention to purchase local food products. Journal of
foodservice business research, 19(4), 338-351
https://www.tandfonline.com/doi/abs/10.1080/15378020.2016.1181506

Steg L and Groot J, 2010. Explaining prosocial intentions: Testing causal relationships in the
norm activation model. British Journal of Social Psychology, 49(4): 725-743.
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1348/014466609X477745

Sundstrom, A., & McCright, A. M., 2013. Examining gender differences in environmental
concern across four levels of the Swedish polity. https://gupea.ub.gu.se/handle/2077/38939.

Trihadmojo, B., Jones, C. R., Prasastyoga, B., Walton, C., & Sulaiman, A., 2020. Toward a
nuanced and targeted forest and peat fires prevention policy: Insight from psychology. Forest
Policy and Economics, 120, 102293. https:// www.sciencedirect.com/ science/ article/ abs/
pii/ S1389934119306884

Vance, A., Siponen, M., & Pahnila, S., 2012. Motivating IS security compliance: insights from
habit and protection motivation theory. Information & Management, 49(3-4), 190-198.
https://www.sciencedirect.com/science/article/abs/pii/S0378720612000328

Zhang, X., Geng, G., and Sun, P., 2017. Determinants and implications of citizens’ environmental
complaint in China: Integrating theory of planned behavior and norm activation model. Journal
of Cleaner Production, 166, 148-156. https:// www. sciencedirect.com/ science/ article/ abs/
pii/S0959652617317353


https://link.springer.com/article/10.1007/s11238-012-9315-6
https://onlinelibrary.wiley.com/doi/abs/10.1111/fcsr.12061
https://www.tandfonline.com/doi/abs/10.1080/15378020.2016.1181506
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1348/014466609X477745
https://gupea.ub.gu.se/handle/2077/38939
https://www.sciencedirect.com/science/article/abs/pii/S0378720612000328

Vol.11, No.2, Summer 2022, pp.193-218 ISSN (Print):2322-1682  ISSN (Online):2383-3076

P

C’q*’_’

Journal of Geography i
and Environmental Hazards <24 )\
e gd B LI TSRS

Ferdows| University of Mashhad

RESEARCH ARTICLE DOI: 10.22067/geoeh.2021.72667.1111 Open access

Capacity Assessment of the Vulnerability of Settlements in the Tahlab
Watershed of Sistan and Baluchistan Through Accidental Floods

Ali Asghar Pilehvar #, Javad Jamshidzahi ®, Omid Piryan Kalat ¢

2 Associate Professor, Faculty of Urban Engineering, Bojnord University, Bojnord, Iran

b MSc in Natural Environmental Hazards, Faculty of Geographical Sciences, Sistan and Baluchestan University,
Zahedan, Iran

¢ Regional Planning Student, Faculty of Geography and Environmental Planning, Shahid Beheshti University, Tehran, Iran

Received: 24 August 2021 Revised: 13 October 2021 Accepted: 20 November 2021

Abstract

Flood is one of the destructive natural phenomena that has greatly affected human activities and
human settlements. The current research was carried out with the aim of identifying settlements
susceptible to accidental floods in the dry catchment area of Tahlab in Sistan and Baluchistan
Province. The research method is descriptive-analytical and practical in terms of purpose. Twelve
indicators of the capacity to measure the risk of settlements are: road, settlement, soil, slope,
height, precipitation, vegetation, geology, land use, main waterway, secondary waterway and
drainage density of the collective basin. were brought. In the following, they were modified using
the opinion of experts and were analyzed in 3 stages. In the first step, the importance of the data
was evaluated using the ANP method in the Super Decision v2 software environment from 1 to
9. In the second step, in the Arc GIS 10.7 environment and based on the level of importance, each
layer was classified into 4 high-risk, low-risk, medium-risk and no-risk classes. In the third step,
using the weighted overlay tool, the flood risk zoning map of the Tahlab catchment area was
prepared. The results showed that among the above 12 layers, the main waterway, slope, land use
and precipitation would play the most important role in determining the flood risk potential of the
research area. According to the findings of the research in risky areas, 24 settlements out of a total
of 68 settlements are located in the range of high-risk potential to very high flood risk. Thus, It is
necessary to use structural methods (water retention time program) and non-structural methods
(warning system based on flood prediction models) in order to reduce the risk of flooding in these
settlements.
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Abstract

Climate change is increasingly affecting people's livelihoods around the world and is considered as an
important challenge at the global level; in fact, it is an important factor in aggravating social inequalities,
especially gender inequalities. Women in the world are not only known as a vulnerable group in front of
climate changes but also they are considered an effective factor in creating changes in relation to adaptation.
Therefore, there is a need for research on the factors influencing the intention and behavior of farmers to
adapt to climate change from the perspective of women and men. This study addresss this important issue
using the developed model of health beliefs. The statistical population of this research included both male
and female farmers. The number of sample members using Karjesi and Morgan Table included 200 male
farmers and 150 female farmers. Random stratified cluster multistage sampling was used to select the
farmers. The data collection tool was a questionnaire which its face validity was confirmed by the faculty
members of the Department of Agricultural Extension and Education. In addition, to determine the degree
of reliability, pre-test and Cronbach's alpha coefficient were used. The results of the structural equation
model analysis showed that the variables guiding action, self-efficacy, social support, motivation and
perceived obstacles were the variables which would affect the male farmers' intention in a positive and
direct way and would affect their behavior in a positive and indirect way. Finally, these variables could
predict 53 and 37% of the changes in the variables of male farmers' intention and behavior, respectively.
Action guiding variables, perceived intensity and self-efficacy were found to be the variables influencing
the intention of female farmers in a positive and direct way and their behavior in a positive and indirect
way. These variables in total were 63 and 19 respectively to predict the percentage of changes in the
variables of intention and behavior of female farmers. The data obtained in this research and the
understanding of such gender differences can facilitate the development of gender-sensitive policies and
programs to improve sustainable and inclusive adaptation strategies.

Keywords: Climate Change, Adaptation Behavior, Health Belief Model, Rural Women
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Abstract

This study aims to identify the types and intensity of weathering and morphogentic zones in the
Talar watershed of Mazandaran Province following the local climate. Climate diversity is
present from south to north in the Talar watershed due to the unique location of Mazandaran
Province which is between the sea and the Alborz Mountain range. On the other hand, no
method of studying the weathering of rocks has been used in the Talar watershed; hence, the
weathering process and morphogentic regions in this watershed are unknown. To zonate the
state of weathering and geomorphogentic regions based on Lewis Peltier models, climatic data
including average annual precipitation and temperature of 8 weather stations with appropriate
data and length of the statistical period of 1966-2016, were collected from the Meteorological
Organization and registered in the Arc GIS database environment. Then, the Talar watershed's
temperature and precipitation trends were found for each station. These maps were used to
determine the weathering and morphogenetic regimes in the Talar watershed. A weight value
was assigned to each station. Then, they were recorded in the database and were used to build
the relevant maps in the Arc GIS environment. The results demonstrated that the Talar
watershed is morphogenetically situated in semi-arid, savannah, and temperate zones. Most of
these regions are associated with the Savan region (50%) and the fewest are linked with the
temperate region (15%). Regarding the weathering process, the Talar watershed contains three
types: moderate chemical weathering, low mechanical weathering, and extremely low
weathering, with moderate chemical weathering covering the most area (56%).
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*. Corresponding Author: Ghorban VahabzadehKebria E-mail: gh.vahabzadeh@sanru.ac.ir  el: +989111165437

How to cite this Article: Vahabzadeh, G., Ahamdi, S. (2022). Evaluating the Effect of Climate on
the Weathering Process of Rocks (Case Study: The Telar Watershed). Journal of Geography

and Environmental Hazards, 11(2), 249-263.
DOI: 10.22067/geoeh.2021.70604.1064

Journal of Geography and Environmental Hazards are fully compliant
@ @ With open access mandates, by publishing its articles under Creative
Commons Attribution 4.0 International License (CC BY 4.0).



http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/geoeh.2021.70604.1064
https://orcid.org/0000-0001-8201-4681
https://doi.org/10.22067/geoeh.2021.70604.1064

3‘:99:?‘”5 s Gy,

Creative Commons Attribution 4.0 International License (CC BY 4.0)

Geography and Environmental Hazards
Volume 11, Issue 2 - Number 42, Summer 2022

https://geoeh.um.ac.ir
https://dx.doi.org/10.22067/geoeh.2021.70604.1064

VAT oo V6N Okl o3 5 o 6)ledh sl dlo o Jamma Ol blova 5 Ul i

ﬂ}};d\zﬁ
UG ul 035 153,50 andllas) bSaw (Ss505m dl b p oaddl 31 o

ol rmke a5 (355U ke oK (g3l 65 S Ll =L LS eslyola Ol 3

.Lg)L.a@:?]acl;ﬁjd)'J)LiS pl.c SNy Ld)b}?r__pid)ﬁ; Samtdls = Gha] el

VEVIYA iy sl NE VNS (6 S53b gl VEYI0 s b

oA

sl eigm 3 oSl Bl a5 LSS ae Gble 5 Salse Skt 5 el e Wl ol Sl
Jlor abdr 5 Uys o 0315 5 0Lk Ol ol Cadge e el D50 Ol UG
SUG sl og e s Kos G b slol WS- UG sl o s Jled 0 g Sl oeuldl 55 )
5 Saile g5 3 Rds Sl st ps t el sl axllas L}_M\l‘j)c:ﬁbu&_.» SSaslen
Ghlis 5 Sailen com o5 sl sk 50 sy s ol s SS5 b, e bl
AUl glos 5 3oL 0le : el el (glaosls ol o) sladibe (alul 5 K355, 5055
L ags bl Ol 31 edn g 1¥A0 = VY80 (g Ll aysn Jsb 5 enls lls a5 wlidl ga oS
by U0 el s 5L 5 by Ky, e 13 S CIAIC GIS Lo 5 0315 KL s
Lo slasls sl 555 31 UB sl 53 (Seishsse 5 (S3ilen lagds aalsl 53 a3 S s oS
ATC Las 53 by je laaiis 5 oud o3l3elSl L3 a0l 335 (50 a3 g L3 S (e
5 0lsbe (Sistansd adlate > (S5 55550 51 UG soul o3 sl Ol s s W) 5 GIS

Email:gh.vahabzadeh@sanru.ac STV VT 1 e i 55 )
2o ‘ﬂ"@f}’.)‘ o g>u
sl o)y 183, 0 anllae) K S slen ol Bl A s V) S (el 0L B el e

YEA-YW oo (O s Sl blis s L] i (UG
https://dx.doi.org/10.22067/geoeh.2021.70604.1064


https://geoeh.um.ac.ir/page_51.html?lang=en
https://dx.doi.org/10.22067/geoeh.2021.70604.1064
https://creativecommons.org/licenses/by/4.0/
https://dx.doi.org/10.22067/geoeh.2021.70604.1064
https://orcid.org/0000-0001-8201-4681

N:S)L;.z ;5]‘2"‘““"\)19[""}[:3‘]”' Yo

VSQ;L:})VSL;:JKA huge glad Sa3lse ijm‘;:)'lja Caxdy b5l .ol (710) Jdiss
el (107) Cmles o j2i s o sme pland S350 5a 45 Ul o BUSI UG sl o) 4> )3

&?‘;‘Jj_’ﬁ)}ﬁ L;.]ﬂl.«ﬁ sﬂ;.ki JJ.A c‘;.’)‘ﬁ 6uﬁ)) cJUU J:.’“T o)? ‘Lmjb.k.:ls
4ol -

4 Ol 5 o ool 8 by o Mallin 5 o e 5o S Sailsn dins 0 ook Sl
o S5 585 50 e &8 i) pen 53 2,5 Ll 5 T TS s 105 L5
ol S8 s (gladas N0y 5SSl s 0900 ) 38 Wl SUSE Gl B B s s
bl B3l ) 528 pl 5 L3 )8« KifTJJArCGIS)bélp})'\ ol ol U1y b ialw 5 Sajlse
2 o3l a3 Ol s (VoY s J56) i e shuih L3 5 (S35 ikise
O OLSas 5 esl3oles) Sl ol ol s s oo 5 iy oo Sl eslizl L LS Sjlse
Gor J5 bl o asl (3 Gas 53 e e dr B ogb e 5 p S Gladasms )3 ST Sailes S sbey
(Te¥e S iy o oo gd i 4 oty St Gble jo  Sajlee
o Bl I 0 o 5 350 e Jol oS 1on 50 S 1 )55 Sl (Solseal SRl s I3l s
S33lsn el e Sl b St e 15 IS5 (gl Sl 3 L DLl s a5 (3l B
5 oS (Sailpn Ko (1788 cheien) 355 oo it x5 (3 Sy oty Ko S ol g 50 o s
L s ol (S sd sladul 3L aS 035 e o o glms 3 355 ol Camds 53 pale S 035 2 L
alaly eed 53 (VAT OLSan 5 BUH ) &S o ot w5 Of ool by 5 Aas 0 SIS
e 5 Slilp emiad s ol Lol sla, 586 o8 23 5 ki 5o el Ol e U5 o ) o8l (S350 58) 5585
o3l O SU S Ll 5 s 1, Wl i S 5 03500 Ll [0l D)l 5 g Ol S (SLL
et Ko (So5d (So31e8 53 e Jolse 5l olos Sk 5 plan cpl pl <0V E ) ilal o 25
3 K S slin Oljs 4 dlos 36 wials yos g gl bl 5 ol S8 wlos 36 1 22 s, 0

=

W}).J;S& 6)&@5\)@)}&[.&0)5}:3Uuoﬁgm)‘wAJZ;éu&ufw;))‘ﬁ .JJ\J&;.\_M«J

1. Davis

2. Penck

3. Budel

4. Troll

5. Peltier

6. Fowler& Peterson
7. Hack

8. Ahnert



Yo\ &K ;’5\}“ Aolys V.:.Gl A eon V.A))'L__ JL

Sblie cuns (6 el iie 53 cpl 5 XS oo e 1 (Sa5len ad 5 g5 UL 201 5 1ee gles :S0Ls
Jol a5k 50V ) DL 5T ITAL OSes 5 (53 gumie) i 5 o 03, 5 4 Saile
o3l (5555 50 55 45 o sinn a5 it ALST 25 5 el S (b8l o oz it Ll
Qa0 T s ) oS Mo ole Ela L 5

A S 3 Ll 5 925 0l s dadiyl b es S e 4y 5 ) (Sa5len 4 b g el
Lol 3 oIS amt sbelisnsay SIS 48 3 5r tedan Ol ood AN 5 mad b iyl 3 Sl i OIS a
et Sl ‘@l;» Sl slas (6515 e e g e Sponelp Sy OYAY Oles 5 Oskisdad) Lloss g
oP Camdge Che 4 (Yer0 ‘Y@m)ssﬁwsaﬁa;»);ui%b} Cdg 3l s Sl oS 53 5 0
DAl 5 Qlied S litiens ool Do Sz ol 5l Jlor ahodr 5 Uy o 0GR 5 O3k O
B w55 (il o s S sp sshs 5 sk e s Jime (gl l S o e S w1y o5
3 303 413,55 51 g T AT 1

4 e 4l 53 oSk (Sailsa ekl b s G5 USS 0 Sge Jalse cotls G OIS e sl ba,
23 Sl B 50 o8 335 o (A5 nl ams Ol Grman 5 05l (S 5085 Dbl ol s
2y5m 53 o 535S 5388 asgeS 4y e 5 L OTY WLen 5 plis inn) il anils i as (slacs el
5> sl S e 035 45208 Mo w0 5 550 05 s (Sl sladnl ponsa 5 (S5 58085 Slallas
ol 8 LB S Wl5 e elite Gl 00 S s o5 s e aalllas (o6 5 (gladan (sla ks
S 035 0T IS 5 gy M55 il 03 il 55 J5e Jalse 51L0TAE OLSKn 5 pdonles) das &8l Juta
w5 b (Ko o sais ) (S33lsm ooy p lio Cds 5500050l Saew (il b5 Saslem i 5554
oy s LU sl 5 s oS- ML

\Aufej)jbbﬁ—\'
A.thﬁ.ﬁjyd.&kﬁw—\—“

Y“\/ )A;-JJYIG J“J:’UT")F Lﬁ‘ &:M‘)JP' L;L:)J 6&4«9‘52- UJ"JSV'Q“)‘ 6;JA)JJ‘)J)UUﬁ.>uTa)}>-

soddly 3,0 dob ddBa VA a3 0T BaiBs Y0 j a3 OF 5 Jlad (50 4ids 80 5 ax YL 4ids

llg o slaailts sy 4 05 o OF g slaastld o 51l o3 a5 ool o g, Sl

1. Dessert
2. Stoddart
3. Tangestani



r‘p;)‘w.ir ‘MQ\JEW}Q‘F Yoy

033 7o kS VO s5u Jgb sils soul 03 ol wltng,y o S o Ll Jbasy Jid s ol Us w8 (5
b 3 g o sl s ol b et 35 3,8 p Lt sTos 2 Copr s o S
Shls LU6 sl o 2 eSS YYAS UG sl oj g IS ol 5 S o 35 SULS bty LolS s
B, 5 lse oty i slaal ol X0 sl Btos 5 0351 33T slys e 51 2 YA+ 6 =YA ¢l )|
S IVAY OLlSan 5 0lins) ol g = Jlad sldel (g)ls 5 g 4 s e ses SE ol b il

el okosls yilad andllass ;o 03 gdoms (1 JSLE) 53 OYM OUS (gladlave OT slgws

| 8 | |
i 1 & f
o
= dob i J § - |
-
b e {
| Ve i
i |
ii | i~ R e et I

UG Gla g, sl - SS

e el g, Y=Y
SHer 5 SIS b U baesls (65T mazr 5 oo 5 = Mod (555 b Lnasls ot gay 3o (G o 3
Jed 31 almosls UG sl o35 53 0T L Jas o (S5sh55m 5 (S35l0n Cunds (g sbien 35 &5
ol obie 5iS e Olosls Sl adlane VY e v e e by glaaid e Ve ol e g8, e
IS o 3 T Sl 8 3l e s S A bl e Olasl 1 ailaie (glaolSaa) Ul 55 5 Los Jaw e
W40) (golel 053 Jgb Llod 3l poslis glaosls 8 Kty gies ol ¥ 5 awiwt 1L oK) 0 ailaie (glaoSans|
55 Lol Cumge 5 31 S5 5 a5 () U)o el lamis Al Ol s ls (1YE0 -
33 BAE by e glresls 5 3 S sl AIC GIS Lass 3 630300L s il sdiailyf (Y JSC5)
2 gLl ele b L ks wtj\:dw@;)o\}f WLy S0 AIC GIS Lo 55 b o s 125 el
G35 3 ol 2w bogs e glas sy s 53 B0k 5 s gy s 2 b 5 3 S 4 lone ATC GIS Laoes

L by e CLlL .Jg.bbjfw«la};f cJ\JoliiL;)J &AQT&,)’} fj)\@@;\@jmg,ggéudm



Yoy

e S (S35l8 dul b (B S e

RSN

5 Sl s & b ladae slesleal L ol Hs s W g ArcMap Laows 53 Clelbl L 540
3 S e S5 585 Gblie

b g ool alle oKle 5 wbidlon Lol ! Slae-) J i

A oSl los ik o557 Lo g0 5 e b LWl 2 ooy s,
Xrain(mm) | Xtemperecher(’c) | Middle Elevation (m) Longitude Latitude station
R \a%3 \YYO +TAYAY £4VAVA o \
ALY VY A4 VY AA £1YY00Y RIE Y
oy AV ias TAALVE TA4YAVY (1PN Y
£Y¥A A VAt OYATYY 1,00 ol ¢
ATY/0 (Al un% VeolaA 144Y4+ L 0
oY. VA &Y OY VAT TLE0TY el 3 1
£1v/0 /8 AYYO AFLYS TAAVAVY X v
% VN T OF, P AVYTTY LMY dde s A
uef; |
-
G sl 4o il gn ooyl Ul Cudsn 5 (HI S 5 5-Y JSS
Sy e Y-Y

S33lm slages, - Y-

W)ﬂ);;j\ﬁém.b_,\iqt»dﬂ S eslanad Al a5l 5 les lawgie pate 95 51 dde ol 5s

aabgn 3 Soilse Slaeis Alei o evuswxsdwbawﬁjdawgiguclsjs)y Gble puxd 53 50 g0l
sdeslsOLE (F IS5 5 Y Jsdr) )3 5o Soslen Ll 55l e ekiasilis 4l a aS Xsd e S



r‘p;)‘w.ir ‘MQ\JEW}Q‘F Yot

Sl S glyls bl d;rﬁ)d;g,&f‘«s sdd > b (g 4 Jde ol (0400 ¢ ) el

LS PORUR IPRURE RS JUPRES

Sk oSl Wl glos Kk IS YT R
Ve Yoos V0B 4Ya oS s Sail
>\oYe WG 4+T4 S5 b Sailsn
\Y0e—0rs V/6 G +Y4 Lo glad S3ilsa
VS YN oS S Sa5lse
eaoYor SAL-t RTNECVIE T3P
VersEer 5100)—00s P Y VALY Lge S5 S3lsa

—— o - '%.7°C

(\w) 2 Joe ﬁqg;b'b‘“ gs*»rw ¥ s
(55558590 GbLw) iy s —Y-Y-Y
s s il & 4 (S5 sh)5e Gble Al S0l g les Jasie e o sl esli il b s e ol s
St gbbe s oS Gk 5 UL (slales b bl ¢ Jloiy Gblie 3 Bee (ol slales slols Gblie 55
(8 JS2 5T Jsdr) L5 o g sk 5 Jdims bl 552 UL glales 5 250 (gl bl (Sl aas

(400) ity by bl 2 (S5985 50 Gble Y J gl

I s S Folt S Wl sles (5 Siks ESSTPSPRY L8
Ol 3 < Jlmsy il 3 Verao WAy oy
G (6 o Sles s (gl 5 oS > b b VEeoY -0 ) sy sloa
VoY—Yor -4 L4y oo

Cind b Lo ol 5 T b o e Oty 36

1. Peltier



Yoo I PO ;’5\}“ J&;_ljéﬂr.:lf»l S A V.M)'L_ Jle
SNBSS Sk oSl Sl gbes KL N3P Ghle

G b Lo gio (6ol ol Cllad bl (glos 5 S >~ Y40 a-) YV +Y 4 sl
oS o 3 adaly (6 9k gl (L Glos 5§ IS ~ YYQr—\Yes EARNEAL | shes

oS A3k Oy B Sl gl T el YOV —AQ +¥ 644 Jukixe
Lagia sk 56 i b s (gl O b VYVt SVY L 4Ye R

L5 G Jac g gl of b ol st Tge-Yor +Y L +Y4 Slisang

Chnd 035 IS 5 sl O ol s sl 3t YA = T 4+Y4 St

gl 2k S
(3 » - - - - ™ .

LB b BN LS " Yo - M

-

(V404) s dbo bl p (K558, 90 bl G-t IS5

@Lﬁ;i@—\'

6 5ul Sl b g i \-F

w@t{om)w&‘ﬁ_;vsuwuwﬂ_mu&w;|)uuﬁsqiojj>wuwj4_m
f}f’-m.)wh\,iﬁj):Sd;&w.whuwbﬂw(o JS8) 53 48 43 S ag GIS Lases j3 V/Verres

b sl 3 gm Jlo 53 5 galoa o olidine ool Ol sladisl 3l sl = 4306 &K 3 sl o35
(Swtle (ot 51 Ol s ed dlad 55 s ol o lKS W5l 5l (a g Slo [i50) oS o O g
S s Js L3l 31 sl o5 agor 50 6 s e 315 05536 w L Osle 5 55 oS (U
sl (a5l 5 S Sl (Svanls d 088 LS 5 L Siad S5l 0503 3 a8 e 25
Al e LIl Sy B osS o olyans )3 i3 05 e sSre JuS 515305855 5 U S S S
Sy S5 sbas .l sdesls iled JUB sl T il b el s (U JSTE) 3 ol Oseisty b 5

13 gas oot 5 gt Ol o 1y UG ol o) g K50 555 IS 5 il b

C—Aﬁ“’“}i‘) b)‘j,a (}Au‘}aﬁé‘))utﬁﬁgiajf e LI:“."’."-’JJ &‘:‘"W &:ﬁjj})jﬁ ob_gu\zﬁ—&__&.“




N:S)L;.z ;5]‘2"‘““"\)19[""}[:3‘]”' Yo

g 5> Sl adie 530855 5 U Gl S Gl (S50 00 w6 5 S S sladial-)
(5 e @l&ads JI8) sl o35 G o gior 3 05 st wilan 5

23 e i3 S adlaio 5 (555 2 W) sl osm B8 g 03 ol Gliwss Sl Jlasy (lacS o Y
il s Jlas

5 (Sidtans) S35 50 adlain 53 Siad L3l O 90t (G55 2 ommbis ALS Edp Ol s 4 T
A3 55 O g s 6 5 5 B e o s Sl Bl gl sl O35 L b s

o855 5 WS Sl S el s S )lS glaandor 5 S o e (Kb ) 505 ,des JKSI-E

ol D 8 e 3 Sl S i sladisle s Sal ladls 5 IS U gladiles s -0

Sotle Sla i 5 Sl S G5 et (S (S2305 . 5 Sl oS 5 4l J s S
Sacds L3l

63l Sralo i s Sed Uil Seanls gladls 3 (550540 JKal -V

bt e S G Sgn 5 1035 UG ad g (s 2 ol Jiime 5 Dol S5 58, 50 adlaie -
il 3 a0 Gl b

Ul (51330 o a5 5eincs S s a0 Lo ol b g6 30 Loy s 51 (glalor adbaio -
Sl 48 5 8 o it w5 O e g I oms S g Sl ge 00 s e Rl
Ll Ceal

FL s 035,00 4 15 3 g 5 05 03 Sl3a L3l s b Lapaload olS 5 B g 5036 g 5
Qs a5 o sdeie la Bl ol b (ALS R ) Sl 5 e S U3 o el s
Aas e g eslr slaail S s (hle b Ol slaeslr Sl

0333 534S dien ol L IS5 o UG Gl (s 53 53 (50 el 5 L A8, Y
sl pl Dby ted 555 (b3 O o potide fol s diladlian 5 U Jlerr slas 4 e gtk
53 bl G 8 g e bralr ST 5 Ll Jalge b5 oy 5 ol S S5 oS Foks o a

Syl ula b



Yov SRLUIE T3 PRANCY [ R g w223k b

PRS- "f-' el
{ 5\ | o sagdal e

. i Vo b gk o Jocdpy ol
i { e i O . P
B e L L

2 o e e o
R - dp A A o e
5 AP
k. . P s Py
| ) S

¢ e N
T‘ - o o

‘% el L

..": Q". o
el s 3 i
AT I N -
L,——' » ’ T
- A\ s b
L
Sy
-
L)
L Ll

UG sul Ll ey 4l 0 IS5

B gl o5 al b Jomily a2 -1 IS5

Sl g bes Y=Y
Sailsr 5 K555 Jal bl 53 edlil sl Sege Olssa L s Jele s L e a5 L
5 b3 o (S ey sl (5 Al UG sl s sdoes 55 ok 5 Les (guang Il Gl Jus s
25,8 13 Al sy 5m a ke el O35t lsbine 5 3 S eslin ol et G5 S5 55 el ok
a3 Pl il I L by 2l s Bl (lelisy) s Les 5 3L (53l Ol Jai syl Y JS2)
Lals QL 15 Ao 55 40 Oluabl o 53 #l&51 5 00l Ole (Sol3 sne petis alal) iomasn (Ao 55 49 Oliabl
o S s L3yl el oS 0L 5 3 B (s el ool b S 53 &8 & S0len (A JS2)

Cﬁm‘jcpb Qlﬂwju‘].@] 6LAQL2.~|JJAJJ))UU ﬁrj o)



p:SJL,..: gﬁ"‘&‘)&l"‘)lﬁg‘f@' YoA

R

j o ¢ i o :
? ! c ~ % (™ .

N R °
’ » '[ T . .

! [

1

> T [ Toue . '™ [ (Tes [
.y ey

SO sl 5oL 5 L Ol S -V s

SUG peul Gl gl 5 Kle Fusy, (G lle 35L 0Kle (S8 atli (cunly -A JSS

S5l glagss, Y

A ba s sy g;u;,ﬂ\,:;géw.ujuuuﬁigfcz”; Siles cansy ollis o,
Lo 53 bl cpl (st S e i3S 3005 0313 sk 53 5 (SIS (g3de 3551 &y oty oS
2 UK 50 Jsie) A esls 536 S Sl S ands ot 45 A suaih oo (5, U GIS
T4 Sl s an U6 gl s A ISE) b s e Sl slie 5 5 () IS 5 Y ) el
o lalis LB

P T B Dot s i et BBl s haseS (Sailse g5l imlle Gl (S5l
s e JSE5 seul 03 = IS ds s 0 5 e kS L8V Of Comlaws s e @)UU}?}J



Yo4 OO VNS GOV S5 VRNt (..;.Gl Sl sop RSN

YOS 5 Y s a8 (Saslsn g5 onl Gl ol s bes e3sdome 4 a5 Lille SO Sa3lsa Y

ol ples Il s sl Jy sy (Saslen g cnl sl b R s s g so ol sl Sl

Cols Bl o G s o (glne s 5 Lae S s JB 53 U6 sl og s g el gl s Lais Ssjlse
38 o o Ly UG sl o) o3 YA a3 ol

ok ke (SAS1 028 Y s 3 (Sailpn g5 ) et a5 Ltk b3 (Saslsa Y

50l et Sl g 53 S w0l gla o LS &l 3 (S3slsn g cnl dA 5V gl JS5) Lo

05 JS dos3 00 Uslae 5 s j0 e kS WA (S33lsn 550 nl ol ) o G o 553 gow Ol gt Jlat

ol o9 polie 5 Sajlem g5 0 Jod>=

R g polle S5, Gble ¢ 5
ALY ol | Lo pland Ssjlse
4 ¥q Y lle (Sl S55l5
120 Vo Al e b (Sa3lse

NG piul 055 (Sa5lsm gl gl adid S
S5 98590 Gble —£-Y
Gl IS Olgeas 535 Shisl G oKl a4 e 3 UG sl (S s85e Gl 61l s (51
Sl o S Sty A Sl s S suaib (6 4l day Al e 3 S 35 el oL s 5 28 S
503 S Gl Juzme bl 4 O 1 mis 5 SCisans bl 4 g b %S 4S5 bt s § Llod b



p;SJL«.: g;l‘:"‘q)\)ﬁl’“jl:ﬁ‘ﬁ' \at

3V dodr) 5o ol sl essdome a5 LV IS 5T Jsdr) Al W 5 adlae S350 5 50 Com g 4l
.gwtﬂ,-sz4{swﬁu@;a.:;&u‘ﬁjgijwyuélwuumhjyﬁau«m<zsz

Sl dais il dal 5 Js ol s g s dilate ool slol (gl oles s gdos SUG sl s t0lslws adlaie)
adlate o pl ol sl @Sl 00Si 5 ol ot Bl bl S bl e 3 sbys Jole i b e Jleed
o3y sl og e Comlins 5o 00 wilaie ol sy el ol | sl s g Sl sl
S

Ol il 50 53 o gase U6 sl o) g (glae S wials 5 8 Lol 1S it aas ailano Y
sl oS b 5 e I3 4S 035 (5l g ) Oliams 5 (05555 0 )

il 5 15 5 ol sls g B IS bl )3 U6 sl o3 Gl i e gloesss oY
Wl @Sl Jime Lyl 2 005K

Lol (S35 nolie 5 (K558590 Gblwe gy 1 dgikx

KMP cobs | ool | 5 palee SS5sh, 90 Gble ¢ 5
Vevg R \ Sistang
Vot o Y Sl
Y 14 v Jtias

UG 5l o) 5 K585 50 Sbls a2 -1 Kb



Y1) &K ;’5\}“ Aolys V.:.Gl A eon V.A))'L__ JL

Shzper ¢
3 ey alas 2L 5 Lo Ay, 13 S S GIS 63l ol s Waosls daiw S3jlsm 4l ag | slaton,
OLES ol s S U 55 Wl s 5 A ey gladibe (555 31 ol a0 by o (S35l5n glag s
23 Sistas 5 Jine Ll S5 58) 50 Camdg s iy ddo p3 392 50 (SB35 50 Can by 4 5 &S 0D
L s 5 sl S Glaie i 0 (Gl bes o 5aS 5 (8,8) (0l iy s o - ailais
¥V 5V 00 Ly Sidas 5 Jdies Llgler S5 59550 Gblie Comlis ol UG 50l a5 Slias S
303 g Sleli)l o pase (el 3 i Sistaas dibaie (ol 0l Al o5l 3 Ay
UG sl o5 bl a5 o8 o Sl bl 53 Ko (s 53 Jdime adlate .ol oS 01,65 5 Obas (gla0lid
Joe S o0 loge plan i g8 5l Saslen cp i by Ao sl e 4 ils B Ol adlate s
3y i 53 0 g S Ui goo £ 5 31 (o3 5 (SAS > sl ey 5 A3 o 55 T Sl B e S
3ol e bl Ol S bl oy as DL sle e L3 sl 03 s S o
(s e gle s 5 el Jlad aials 53 5 alle SOISe S35ln SLls sl 03 oger Sleliyl 3,8 Ly
ol gl ol e s s S L la S3lsm gl B Joes it ol lle s S35l
S en VAL OLISas 5 el 5 AT (i) (2 g oal3cpmm 5 i Sl ol b i
5SS Jlse sl U sl o3 S35l Jde das e QL mlss ol S o sl 1 O s 5 ls
WS35 5055 5 Olabicdiipes lamn 57 (St Il Ol oty ety (Sla sl god a ST am ol ailata (G
53 Sl b s S 5 e el Olgear aSi Canglis Ll sod (S53len gladaswe o 25 g
a5 3 el e UL Conslio &0 0155 o Sl (gl OFAT 0balse) 3,8 ad 13 a5, 90 il Sl ged
033 53 45 5 g3 Gl 3wl F0S Gle s sleul 4 e 4 350 o)Ll (Sa3les Jelge pl s
Aol U6 sl o) i 53 Siottad S5 5 adlite 53 S Ol 5 el el oS et
wdls J s St 5 oS Gl (St )8 ladalr 5 bl (Jasiy oS s fod 5l alidicsy s
5 dlime 5 Olslws a3 ol gl (w30l il 5 eSS (b 5 ol oK glainls 353 e
3 okd Sl s 210 S W3l (55 1 o sty 0553 53 b (ol 5l ol saleas JISCH

g e 0dod g ol aalEal 5 baasl= aisl 5 (g5, 5145



r}}g)‘w.ir ‘MQ\JEW}Q‘F yay

aluls

5o el s ATAY ¢ sl ( S e Talak sl gw t i (Sl gz ¢ Ol k5 g
S sl i (53,50 Al woh g (S Sl sast s EPM Jute 5l eslisal LSDR 5515 (2
VYA Gas N oyled X o oo/ 5 olo] pwtige ins i ols aslidad lndS Olis
http://www.waterjournal.ir/article_70601.html
i Sl S as gazme 53 SSLadS 58 50 bl gluail 5 SIS 58 50 JKA1 o) 2 NTAT il 0Ll g
olSils L a5l 05 5 Sludlp ke 5 lusl easlails )l asbObL .ty ke Sl esliul b Olss e s 2
(S3de e Laaly . Jus sl Gise
https://ganj.irandoc.ac.ir/#/articles/534590d2bdf30b4561e695304619be9b
Loos,mlr dlagy ass= Sojlar sladsl b cdoag MY ¢ aate  B3lo ¢ Lo 30l oo cp Bl (g phnr
M= o L g lils (gl e len pesler i Joe Sl ealin
https://civilica.com/doc/152441/
2 Sl eyl b sl 5 sag MYAE ol 50 (el e llalas Gulgatars o3l enm
AA-AYY oles A Dl e (sLé i aolidas Q8 S o 3 4l 4>
20.1001.1.20085656.1394.8.29.1.2
e alms Ol 53 il gladie bl 5 eS (Sajlsn sladul b (g weldl 5D ) ITAT ¢ e (i
MW oo XY 655 A oyled bl i Clelll
http://www.sepehr.org/article_13058.html
G315 5 vy ITAY tpdie uslibases (53150 €0 g0 (93 5—ie £ ;S| e g a1 50l 2 SUSI 25
A4YY Lo W ojled oo bl s Ll i aloeo . S15 ($5S pp Sois 8 53 (Sa5lea sladl b
10.22067/ge0.v3i3.30169
AYAY ol (gols ge ¢ Jwil 3 (ol ¢ g l8 slaal ¢ a3 o A (i LS Olaas
o~ ECD GC olKans 5o b 51 0Luisle Ol slaailn s,y 53 0 JS 51851 (53,5158 o semw Ll (5 So500l
MWFVA0 oo (VI ojled £0 0)55 . pwlidloms 2 ol U ol snad 5y, 40 Bdis iy )
10.22059/jes.2014.52219
il bl Jiole b s Sajlse 5 ol asdllas IYAE el Ol gl toalb (Sdases o o ¢ el
Giee o> o3 lamn 5 rb e 51 Eils o Slen ess 6 5 el o L 01l SGLS 550

https://civilica.com/doc/491319/ Adal L dos
OGS B s oluisle glaey > ool b bl gluang Sllas NYAA OUS (glailais ol ol S S
https://www.glrw.ir/st/77 IW=IVA Gas ) i) W pwe 35 5 duie e sladils

A P Q‘JGJ eK.:.J\J Q\)L:..b\ g_)b.@; (5O B0E ‘fduu:ﬂ‘) VA4 e (dasas
https://press.ut.ac.ir/book_201.html


http://www.waterjournal.ir/article_70601.html
https://ganj.irandoc.ac.ir/#/articles/534590d2bdf30b4561e695304619be9b
https://civilica.com/doc/152441/
https://dorl.net/dor/20.1001.1.20085656.1394.8.29.1.2
http://www.sepehr.org/article_13058.html
https://dx.doi.org/10.22067/geo.v3i3.30169
https://dx.doi.org/10.22059/jes.2014.52219
https://civilica.com/doc/491319/
https://www.glrw.ir/st/77
https://press.ut.ac.ir/book_201.html

An\a &K ;’5\}“ Aolys ("’G‘ A eon V.A))'L__ JL

A0 (VEORY . and (sl i (sla in s Ol ol ,e Il 5o ol sladde Wil
https://lwww.sid.ir/fa/journal/ViewPaper.aspx?id=125021
J".’.}J JJ.A )‘ oolanul L) LA‘S/_.\N L;J)‘)A 2 Lf*':'u‘ 6LAJI.A|)L1 j.:;U NEew ‘d)b cdjau ‘QLJJE ‘Lij’s nbbulﬁj

Yo osn  olsl e Slellb] g aloes . o8 Olaul 3T Ol O g 5l i (9390 andllas b
https://dx.doi.org/10.22131/sepehr.2021.246151 IYV-YVWY o WA ojled

Ahnert F., 1987.aproch to dynamic equilibrium in theorecal simulations of slope development.
Earth surface processes.12: 3-15. https://doi.org/10.1002/esp.3290120103

Budel J., 1937. Eiszeitliche und rezente Verwitterung und Abtragung, im ehemals nicht vereisten
Teil Mitteleuropas. Perthes. https:// link.springer.com/ chapter/ 10.1007/ 978-1-349-15508-
8 9# chapter-info

Davis W.M., 1894. Physical geography in the university. The Journal of Geology, 2(1): 66-100.
10.1086/606891

Dessert C, Dupré B, Francois L.M, Schott J, Gaillardet J, Chakrapani G, and Bajpai S., 2001.
Erosion of Deccan Traps determined by river geochemistry: impact on the global climate and
the 87Sr/86Sr ratio of seawater. Earth and Planetary Science Letters, 188(3-4): 459-474.
https://doi.org/10.1016/S0012-821X(01)00317-X

Fowler R, Petersen J., 2003. A Spatial Representation of Louis Peltier’s Weathering, Erosion and
Climatic Graphs Using Geographic information Systems(GIS), Advanced GIS Il. Spring.
proceedings. esri.com/library/usercof/proco4/docs/pap 1752.pdf.

Hack H.R.G.K., 2020. Weathering, erosion, and susceptibility to weathering, In Soft Rock
Mechanics and Engineering. Springer, Cham: 291-333. 10.1007/978-3-030-29477-9 11

Peltier L.C., 1950. The Geographic Cycle in Periglacial Regions as it is Related to Climatic
Geomorphology. Annals of the Association of American Geographers, 40: 214-236.
10.1080/00045605009352070

Penck A., 1905. Climatic features in the land surface, Am. Jour Sci, 4th ser, vol 19: 165-174.
https://doi.org/10.2475/ajs.s4-19.110.165

Stoddart. D.R., 1966. Darwins tmpacton Geomorphology, Ann, Assog, AM. Geoger, 56: 383-
698. https://doi.org/10.1111/].1467-8306.1966.tb00585.x

Tangestani M.H., 2005. comparison of EPM and PSIAC models in GIS for erosion and sediment
yield assessment in a semi-arid environment: Afzar Catchment, Fars province, Iran. jornal
ofAsian Earth sciences<27(5):585-97. https://doi.org/10.1016/j.jseaes.2005.06.002

Troll C., 1944, Strukturboden, Solifluktion und Frostklimate der Erde, Geol. Rundschau, vol. 34:
545-694. 10.1007/BF01803103


https://www.sid.ir/fa/journal/ViewPaper.aspx?id=125021
https://dx.doi.org/10.22131/sepehr.2021.246151
https://doi.org/10.1002/esp.3290120103
https://ui.adsabs.harvard.edu/link_gateway/1894JG......2...66D/doi:10.1086/606891
https://doi.org/10.1016/S0012-821X(01)00317-X
http://dx.doi.org/10.1007/978-3-030-29477-9_11
https://doi.org/10.1080/00045605009352070
https://doi.org/10.2475/ajs.s4-19.110.165
https://doi.org/10.1111/j.1467-8306.1966.tb00585.x
https://doi.org/10.1016/j.jseaes.2005.06.002
https://ui.adsabs.harvard.edu/link_gateway/1944GeoRu..34..545T/doi:10.1007/BF01803103

Vol.11, No.2, Summer 2022, pp. 251-271 ISSN (Print):2322-1682  ISSN (Online):2383-3076
A o
jléfav‘?- sl o

Journal of Geography
and Environmental Hazards <

Review Article DOI: 10.22067/geoeh.2022.73891.1136 Open access

Analysis of Water Resources Management Studies in Iran and the
World

Seyedh Somayeh Khatami 2, Khadijeh Bouzarjomehri 2, Azar Zarrin 2, Mahmood Falsolayman °

aDep. Geography of Faculty of Letters and Humanities of Ferdowsi University of Mashhad &ndash; Mashhad- Iran
b Dep. Geography of Faculty of Letters and Humanities of Birjand University , Birjand, Iran

Received: 29 November 2021 Revised: 7 February 2022 Accepted: 19 February 2022

Abstract

Water stress is an important issue facing the world today. Some see it as affected by climate
change and droughts, while others see it as poorly managed inhabitants of the planet. Every
year, scientists and experts come together to think of a solution to the problem of water
shortage. Iran is also one of the driest regions in the world due to its location in the arid
geographical belt and desert belt and is thus no exception to this rule. The purpose of this paper
is to analyze meta-analytic studies of water resources management. For this purpose, the
collected articles were identified and categorized separately at both national and transnational
levels. According to the studies, it was found that most studies at the national and transnational
levels have focused on the status of water resources management and few studies have
examined the causes and reasons for the challenges in water resources management. Also,
studies have shown that adaptation and prevention, removal of economic barriers and the use of
technology along with increasing stakeholder cooperation, developing a fully collaborative
scenario as an alternative to the water transfer scenario, as well as thoughtful and
comprehensive planning along with the awareness of actors and the collective will for good
governance are some appropriate solutions to the water crisis and climate change. Despite such
solutions, water resources management issues should have been resolved by now, but why is the
water issue still a challenge? The research findings show that the solution to this problem is not
reached by understanding the reasons, but only the favorable conditions versus the unfavorable
conditions have been studied. Thus, this research seeks to find out how water resources
management happens in this way.
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