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EXTENDED ABSTRACT

Intoduction

Flood is one of the natural hazards that is influenced by climatic and anthropogenic factors. Due to their
deep connection with the environment and agricultural activities, rural communities are more influenced by
flood hazards than other groups. Thus, investigating flood vulnerability is one of the major challenges of crisis
and risk management agendas.

Purpose
The purpose of this study was to assess the vulnerability of rural households living in the Tajan watershed

to floods.

Reserch method

The data required for this descriptive-analytical research was gathered through a survey. The statistical
population of the research was the rural households of the Tajan watershed (N= 44014), and the sample size
was determined using the formula provided by the Australian Statistics Center (n= 264). Eventually, 264
guestionnaires were distributed among the sample group, of which 257 were returned. The rural households
were selected using a multi-stage stratified sampling method. a structured questionnaire was designed to collect
primary data from the targeted households. The IPCC framework was utilized for assessing vulnerability.
Based on the IPCC definition, vulnerability consists of exposure, sensitivity, and adaptive capacity. The
content validity was confirmed by a group of experts in the fields of agricultural extension, education, and
rural development. Also, a pilot study was conducted to ensure the reliability of the research instrument.

Results

The findings indicated that rural households can be classified into three groups with low, moderate, and
high vulnerability to floods. Also, the results showed that there was a significant difference between the
vulnerable groups in terms of exposure and sensitivity indicators. Also, the physical, financial, and natural
capitals of the low and moderate vulnerability groups were significantly higher than those of the high
vulnerable households. Additionally, the analysis of variance revealed that the level of vulnerability of the
rural households located in the east of the Tajen watershed was higher than in other regions.

Conclouion

Since early warning has a significant influence on the mitigation of vulnerability to floods, the Iran
Meteorological Organization should play a more influential role in the dissemination of weather forecasts.
Also, to reduce the sensitivity to floods, building resistant houses, observing the proper distance of the farms
and houses from the river, applying proper construction materials, paying more attention to the geographical
characteristics of the region, and applying specific technical strategies for managing agricultural activities are
recommended. According to the findings, there was a significant difference in the physical, financial, and
natural capitals of low and moderately vulnerable groups in comparison with high vulnerable households.
Therefore, to increase the adaptive capacity of rural households, watershed management, and water, soil, and
biological protection, providing a flood hazards map using the flood data bank of the province are suggested.
The research findings can assist policymakers and executives in developing adaptive strategies and enhancing
the effectiveness of flood management interventions in flood-prone areas.

Author Contributions

“Conceptualization, F.S. and M.K.; methodology, S.M.K. and F.S.; software, S.M.K.; validation, F.S.,
R.F. and M.K.; formal analysis, F.S. and M.K.; investigation, S.M.K. and F.S.; resources, S.M.K.; data
curation, F.S. and M.K.; writing—original draft preparation, S.M.K. and F.S.; writing—review and editing,
F.S., R.F.and M.K.; visualization, S.M.K.; supervision, F.S.. All authors have read and agreed to the published
version of the manuscript.”

Data Availability Statement
The datasets generated during and/or analyzed during the current study are available from the
corresponding author upon reasonable request.

Acknowledgements
The paper has extracted from the Ms.c thesis of the first author in Department of Agricultural Extension
& Education, Faculty of Crop Sciences, Sari University of Agriculture and Natural Resource.

Ethical considerations
The authors avoided data fabrication, falsification, plagiarism, and misconduct.



varr—rerrai Ao ylow D0 0599 ¢yl pI S g OT Wlidad doxo

Homepage: http://ijswr.ut.ac.ir

O 2 g3 (25 il adgp aaliws) (S ,19ls (g ol ()

39S po | "ol Jud ol | T snae ablB | Y ilg doguaro s
masoumehkhasti1375@gmail.com :aebb], .yl ¢g b «g )l (mmb wlio 5 (65y9liS pole olKuils ¢ oly; pole 0aSuisly (65,9LiS™ (3590] g guays 09,5 -)
f.shafiee@sanru.ac.ir :4sbbl, .|yl « s ybo « gyl b @lio g (559liS pole olSiily sl pole 0aSuiily (65,9l y5j9al 5 zagy 09,5 ¢ Joime odimngs .Y

r.fazloula@Ut.ac.ir :asblly .1yl o g lw ( gyl (b wlbio g (659liS pole olKiily ¢ ol (wties 01Kl el (wdips 09,5 Y
keshavarzmarzieh@ut.ac.ir :4sbl, .l pl z,8 ¢l oy ( anb wlbio g (659liS HBEASUED ((65liS oSty (g5,9LiS 2590l 9 qugys 09,5 ¥

oS> Ao e

4

) ) g5y Alie 1o £od
S ol ply sl )1y 0 (s Coenl I (oo galse (g pdicanl | (BT 5 LS o ot oo
s il 5 (53l i) 028 55l asg 53 (Sl aliusg) Sl s plscan b)) pSl B0 VEITIYY redly, g,
YOV 5l il 5Widyge CledMbl 5 3g) (o5 35u] ddgs  olimgy gl FFVF ‘Axmajo o Lg)‘.nyl dnsl> g VEYISINY 2 s ,5s
iyl pslaie 4 bad Ol (lalsjo s lib (5pSuges b9y @ Wagdgeil B gpglaen Pl L Lot s )b
el bl 285 )13 o 350 ‘f)g5l‘f’ b g Comlas dpplye (ie Al dw (s ! V¥ ol 1yt g,
s 5l 8)S )18 a5 bawgie (o8 s il (515 0g)5 s 53 adllandjge (oliwg) bl sladss
Bl cudyls Lo 5l Lol cubly dgn 5 1680 09,5 dw (s (63 e Lgldl Culuss g g lse ol iee sl oL

P e olds baog)S b b ad (sl ) 09,5 oo anb 5 Jlo (Sujd Glodslos sy I 45 PRNCIPITYSI
b oSl iy G)lsl spdicunl olie & ol plis uilyly Juloo glis wgdle 4 A5 oanlis 8z
Ol el Gllos (sloynl g sl (32 ol 2 g (2l S Sl i (28 5] 4o weerlys
ol 0 1)l w5l axdllandygo ddlaio oliwsy (sla,lgls d)i;\.e.wi ool

)5l byl

https://doi.org/10.22059/ijswr.2024.377905.669729 \Y-VYVS (A) 08 «ylp/ ST 5 o iz dlzee

By © Lolys osily ol L] dunge £l
BY NC

DOI: https://doi.org/10.22059/ijswr.2024.377905.669729



mailto:masoumehkhasti1375@gmail.com
mailto:f.shafiee@sanru.ac.ir
mailto:r.fazloula@ut.ac.ir
mailto:keshavarzmarzieh@ut.ac.ir
https://doi.org/10.22059/ijswr.2024.377905.669729
https://doi.org/10.22059/ijswr.2024.377905.669729
https://creativecommons.org/licenses/by-nc/4.0/

(‘:w.?a”a - u.oj&) AEZ3 ) b‘.eubi N b)Louw ©0 2,90 “’,‘).3“ S 9 ui oludss Yy

-

4o
Ol 2 2 9 05 05 (3 £ 9 i ped Cmon 15 clsp 9 Ol Dyt 51 (S laorecns ) i 0L L o gl
Sly9iS (65y9liS g sladilebs p (oobj olise 4 &S ald mh FONAL YA Jlo jlconl gy 4 9) Jow dile ndo L
051 g b lan 9 bl ok (oM ¢ JlocSis 23l w,ke wWlodgy I8 5 Lawgio b delyd o5 (sloygiS g duwes b o
SLSL jsb @ &S sl (Sl g \Iw 535 o b b g aslisg, O SLSL el YU 5l oyle Jow (FAO, 2021) (¢jgu
5 e lop; bl (S5 50 ol 58U Jaw )1 lodizmn jlan Caands § 039 @glite WMo 51 36 @l )lus sl o 3]
Jb o elanl  (oobaml amwg g 2lor g O Olpss s @ Gl el Jow sl (0¥ ¢ Slade) 3 aub baxe
Qo> FF &S gy Juw b &) las 0 &S glaidls cp i YN B Yo gl s b (Mehryar et al., 2020). col il58l
Ol 5l 4 s 5,5 aMel 33, Yo e 4 les Gilisee bl j3 Juw £489 (Slold ¥ oY Jlo yn by 8 130 cov |y Los
POV YNALYere gl o (b w5l b (oolaml gla )b cpiomen Cunl atdld |y £489 ylime YL Juw o s Ol bl
S peb il Jesie |y @olgs dlus oy bl oyl o] 53 (CRED?, 2020 ; UNDDR?., 2020) cuwl 0392 ;Y5 yudso
Slolyd sl 03> &y Ll 53 g (650w 55T gk copmej i) W) ¢ oSl ¢ Jow dlon 5l axslB YoSA YN LYo e Lo
wle Canl 03l (L 1y oanbs Slylas (YL Sy a5 ol aanibs JBlio g 0,8 0}l 51 236 (o3l ao b Lol j3 U 55T g 313,
WSy w;l§ ol e (SU st b lio 51 gyl 50 ooyl g oogMe L gloj ) JuS bokad 5 sMuw slacdsy c@lbdg, slrasss
ol YU Coner

U955 & Cuwl Y 598 ol )3 (b bl S| (86 Gl Se 255 @bl el Cusdse Sl Glnl )b p o &
@ g el S olgis 4 O Sl 48,518 L s aosle (6bayelS 8y0) ) ol gy g8 (b il
S )0 o 1 il Oljlud condiplbs] Gladss gillas (VWA () SKon 5 (old) Canl oas 0355 pU oyl ] 55 sdlagy bl oy )5
(970 ,\.,‘44.9/5 )|)§ Lﬁt‘“"% 9 (S M 63950 dIGLuO )1 C)B D g9 0dg d)'”LIIS Lgﬁ)lf L;l)b Q‘.é)..aj‘ odos Cowl 0dg UMUB-J”
SBSN Syl Sa U oo 55 5l w5l (55,0l (i Ui losely o ere daisd sloolSind g ol (gsw
ool 058 b SO) jpoliS Sla)lpls cuinme (Gl (ol slacsslon Gl asjpoliS Y gare (18 Gl eglie
Al o w9 gmo slag) e o o5 o] A dtunly mluo g OMd 4 sl dgle (olaylil 4 ol g cu B el (o)l
kel BT olsl 2 owizmen (WA ol o i copie) Jos slogaiS (53) oo 3l 5 509lsS Y g Slpslo po
4 byrye 203 V7 5 bzl g 50l ol s 4 bigaye 3100 VF (Ll (150 & by diopd A o)) S5 4 bgyye o> OF
uﬁa—‘—«.ﬁ ) dgd> odyd L-J)L.u} CL"“’ zp&‘)) e I Ll LAY A_j JLQ»‘ dL&aM 9 A_)LML 9 L;,La 2) )9.;:' Sl 9 ui URSY )
Jolis oy @jlud lel 0o y3 A0 g cuwl oads bl HESe 52 V0 oy @jlud Glel pdaw ( JLEL ion )0 .Cuwl oids 3)lg 1518
oS ol g oly Yoo g jl5m YA ond Gl Su pls 3law (bl g yeubs pld E50 53 sl 039 LS po g ST naidyy ol
SIS e AY e a0 sl Fev oadc s (sla g)lag po dlus g 0wy Jlia VY sasdc s slagylaely dlass g yuly FAS
o Fe g e Yoo bacyie SYY obyw g Colue iSa ¥8+ b asly YOV o obo)S 5l omdcs)lud gygmisil 3oty ol

Sl 10 51 oS Sy &y M s 1 ot g ol Syt s & iyl Sl o el gl b L

1Center for Research on the Epidemiology of Disasters
2UN Office Disaster Risk Reduction



IV il adge by W19 (6 iyl U35l i), K08 g Swlgs (ig3s — sole)

Cumbye S 4 plhaisle il e (o (5155 059 i gy 00 plosl (sl gy 9 Slisiod Billae (WTAV (Lo)) o
25 5 (g B S (hle il )3 (S e oS I g GRS 58y Cm 311 518 e slad 15 pme 53 (oLl
5 sl o 5l lpkiile i LISt olyl a (IFFDITAY) Al ¥F 0,95 (o (o > Wiged lgie 4 el 42l LSl
Ol el 00y (GgSus 3blie 5 (55)0liS (LSl 4]y 355 glr x5 4Bl LalS LSe lia slide 5 satie 4 LSe e Lo
51 b (oolasdl cylud (VFe e clpl O wlie co pe) cubly anlgs aslsl Co 56 g,y ol 45 amd o Ui ST ol Xg,y
el g g5yl Lisn ooyl wlhlud oy i g Cawl 0390 Jby aadee OYYFFVYA AYA = VFer cla Jlo b o5k o Juw
ey 45 ] 0 il liesd Sloli)lS VAR Jlo s £55 51 s 0355l oy 53 sl 05 3l VTRV (gl Jls 3
ol Jow dbml el (o5 9 ) wle (b g (655 o sladilesg) 5l (B p sVl )3 hL Jgens s> 5l i 9 S ()L &S
Woye S ame ¢ Wy g LK mlio j canliol odlitul (jsul Ades 4 jobs Ll il LS I 6yl 5> ailawlio .ol
wlod; i &y |y 6y g jupl adg> ek m2)) & (alaojls 5 usine Gl 5 &gy > 5 s 4 5l il e
Jlo 5 (WA chbsle il (ghadlato T €8 15) 395 Jwos il cpl 13 (5Slo pope &1 (Jlglyd Clus b 15 ceely  SKam
Capde JS 0,ll) 5,8 Ly yiolsal [EURY 29 Jle bilsl 6 3¥AR Jlus 3ol 5 Lol oy youo s 95,8 Iy ials lacsjlus ] IYAR
5 Shlad ogas > ity ey 4 Sl ool 5 30 Shld g o GRIB1 4 ) B9, b culple T+ (ol il ol
2 a9 298 bl phisle il (glisg) cla)lgls ofag a5 abiwgy 5 5500liS G5 5 Ui ) (36 sl ]
2 ey @l 5 Bl Gpdicunl e ogad ) (Wiske Cldlas wp ja o5 cul ) ) (Sb s plosl Clidios
1505 w3 it ol 558 Ll |y caslito a8’ il 05 o3liol o yasls 1 Lyl lalllas yzdie )3 Lol 005 bl e
S pY 035 Sglite g b ] baimd oS5 (sladdlio s b g s plpm] lodilie (o)l 3,90 slaasly s B> wllllas )
Ol il Ban byl (il ol pli g (28 sl adg> ) (Sl (alsg) o)l il woly caalllas (ol 5 &5 ol

5 bl ()5l b s g Cmlus caralse lise Ao aw B Jai )3 b g i il 50 liogy o)l sl

&32 I.“:.w
355 el &) jloced b g Comluo cgalye 2 dw 4 olgiee |y ndiral sl o jlS porie | Sy (gl
J.al}c LQ(«) FHPLY Lg.))S\w) ol 04 JJA» PN &9409,0 4_1: 4 ul).‘a} )g‘)g 5 é"'? Lg);.bwi u’.’b))l .(SantOS et al., 2020)
o)bs (Imran et al., 2019) 5,5 o, 5 50 1) ((oliwg)) poler (sobaidl — cloin] polic aSly ¢ sldlas byl o (o5 s
5 le)‘yb dﬁ.bpu.w] u;’l"))‘ cJ...w Lg)J.bw.wT u».lblf o> Plf UAJ91 &S cuwl oald uLAMJ o ‘_ng)9~£ SRR g L,’.:LJLLM
9 .)).{ 1)>| ‘_,’.’Lm9) d').s)d«ob); JB I 1) o)bl?bo u;l uu.tblf LgL(b)ISJb‘) wlbcwS OleMb| 9 C;Lu u»l.wl 2 u‘y..) bl ‘_}.A-M) ﬁl)g
tane ool > el aS 6550liS clacled (55,8 g clin! bl b 4 a5 L (Solinetal., 2018) wi ] ,bb; 6T 5wl
slolpls STyl (S8 calis cplply Aid plpcaml o (o jlad b dazlge )3 sbolie cpl Cunl 00 S jio 4529, 4bls
$3928 O otaly b (65w olime g oy ol 5l (6 o 5 58 & o Sl o JlaS b dxlge lie ) ol
bl e G b asels S oldlis g (oolaidl — clain] sla Sig pleal b olomgc] clyuss g L jhs gle )3 03,58 Hoba
S ollel g wloss gy Jlanl s 4y glodos job 4y S 0 (S0 bajpad (S35 50 a8 oliwg)y poles &S goo0dy (Canl 0l
(Jamshed et al., 2020) 5,15 (¢ %65 (¢ plocaw! da s

oo 3 B 1B s a5 ks 5 gl el S5 Jel" lsie 4 (Solo & S skt il 03 S (6 ppdacal
4 gl S e 586 29800 pasuie Jow oyblie (S g SIS L )5 18 ad oyme 3 S 8 ey ol b
SBT3l omlizals oo 4 Ygane 5 pdscamsl (slalgls 215 (Suwr Hlgls (6 pdaeml aw 35 9 s (om0 3 (58,5 5 5w
3 e 5 31 0 o8 el (il s 3351y S5 by abllie 5 (05 03leT (sl (B b s o] s 0 5 o e
2 |)_,) | LRVC V) Lgb)&a) dﬁ.\;wi u.,l.,))] (Nguyen et al., 2021) J...’Lau,o )93 s 25 L> J...SL;o UK“’ Jm c_§9.w &955
gl 5l ol .(Gaoetal., 2017) 3,1 1,3 wluw g (oles o Sy o eloin] solasil Calisee Jolgs 3l cow s s



(‘:w.?a”a - u.oj&) AEZ3 ) b‘.eubi N b)Louw ©0 2,90 “’,‘).3“ S 9 ui oludsy YL

¢WL»> Lng)L:.o uuL.»‘ » |) (_S)JJJWT lalas ‘DlN L/uv ch;> u:l l) c.blduﬁ)f )1)9 olawl d)90 LS)JJ.;W] Ls’lﬂ))‘ LS‘)"
Huang et al., <Shah et al., 2013 <Hahn et al., 2009 <IPCC" 2007) wlosls 1,8 yioxiw 350 dpalge 5 (5,550 cubls
Gline & dpalge oavio Llod 4 Lol 5> 399 dplse adlie I Sslate (5,08 cay)les 4> )51 .(Shahzad et al., 2019 2017
i &S glas 3 lsie 4 Cowlus (Veenstra., 2013) cul Cgllasl byl b (oolasdl b clain! o lacins o S4uss jl
cudybo 553 (59w 5 (Sharma & Ravindranath., 2019) cuul oid Gy jub 3,05 oo )8 sdio b Cuto S yome S il cows
wsllaols u‘).ul., Ay 0063 Ll asels b 5,8 SO &S ol lad e (103,30 mlie 5 o )lee 1 (glasgeze 4y oliwwd b (o) 5l
(IPCC., 2022) >y 1, o3l oy a0 ol 3939 4 olod g Ol Slpis Sl )3 conl (Ko & oy yo 5l L a8 clabloe oul]
il Gloyw g (gplyp daoles dacdloy; il ‘6)9105 sui';)’yj (sdlail dawgi Jold ()5 3ke cudyls 0S8 s Jolge
{De Brito & Hollermann, 2017 ¢!
65031 oselcumsds (glmodls I eslatwl b (6,55l cud b 5 Comlus wgalge Jolis (¢ plocan] ol adlie aw adllas oyl 5
OYsele ol 3blie 28 o p3b Jew plp )3 bagl (g pdicanl p bajlgls oolatdl g eloial sla Sy 4 o (lis ol .
o b ol el & o L Giagly ool @l i (g8 (65l Cubils idgr S (oyme )3 s oS a8l
ok ()5 VL sk ol £95 ol skas litel 4 D90 g ytusd «(55,9lS dawy ol e ABLe 2o Sy L oy
2l 5B Caano 455 48 21> (Lt 3ol 38 oy hund S Loy 9 5V (Stly (s (elosl wloyw ol
ul)lffuj L;).:._\JW»T u.»l.»))‘ 4 dlch.mao Phl (Savari et al., 2022) u‘)&.o.tb 9 LS)‘?‘“’ ..))l.) J.u: L U‘))?L“'S WJLMD u@lf 20
dhw] )‘ 9 09 ).»A.»wi UJL»M )gl).g » u.x.ud.» ul)”LMS as oy UL'“" C"L‘" ..\.uo‘)); L;lL»«_i.wb- ).3]).3 » L)‘)"1 Lﬁ)‘“’ u3...’>-
Ol e ()l550liS™ a8 ol LS zuls ¢ it WAy g0 70y (Bl g (dadreun ) = (28 ((lgy ( Kz yd — clainl (golaidl
S35 ol ) S il (Brd sz ) Spdial 2)90 10 IS @l Wl |y ] e s Jl3g) 5 Gl sl
2 e Gl 1) oli)slaS (spdicaml il bl b sble 1 YL (s pdicanl zobw Jib 4 JloSits s
il 4y Bl 350l ades (slaliog) 53 e 985 sl 0 l3)sliS S ppdacansl ()l pogad 0 (VF4Y) GiSan 5 (saen] dallles
ol a8 oy LEs 55 wibyly Juloo gols g bawgio paw 50 Jaw 0 Cans ()10l i s pdocamw] a5 b LS i)
Ao Sl drwgi g sloin] il (ol 12t ld § Cumlus dn > iume 9 (Jlo sla a3 ld agalse da > Juw £485 Gke
3 il L5 (VF0) (lKen 5 5gl) Sod gladllae o xlaztly b by, sla)lpls pdycal oo 2 )83l
o 2030 sl lns () stme glds (lsSsly i 51 a8 ol L gl 5 plsl BWM 2, L (28 el adgs )3 S
ookl b e el 200558 gl g ;500 Hlre dw 4y Comd Cuonl 1 3V (lils (oolaidl Jlso g > 299 idgh oyl 5o
Blye & gy padls ( Simyd —eloinl dn )3 5 (b @lie co )58 AL {615 Caslias 3o 53 ccslio (U 9 032) (b))
Slasly OMw 4 LSl ¢ plucawl jd (oL ).ul; oLl bld g 0590 59 cp YU gyl Sloyd 5 blage

s b agalse 50 (liaS 5 YB3l slaplio g slo)lpls g pdycal )] 4 363 dalllas 3 (V-0 lSen 5 Sl
o b apalye Jobs (6 il ailpe dw homin lp (alapite Jols dolitinyy (slaodly aisblyyy (oliwg) (g5 )3 Mo
M i Gl joed 93 (slabiwg) gaw )3 @ls gy Jew loca 55 5095 bk iy Bl cudyb 9 Mo jlad 4 ol
4.0.]}9 )lJ.O.n cuﬁ)Jo )l Lidg )JYL: w.i;l.m )l Lo Jw.u L Pl df.bw—l EMDUL») &S Comwlus 9 A.Q‘.‘>l9.o A.Q]}o 93 )ml.u &S
LS)JJJW»T leibd&.‘}a WLQA ("‘_ULJ D9 ).«;5 Q“i’l‘“ )‘ uL.w),Q:uu 92y yd ol JM» LY ).«)5 ‘_S)JJJWT DMJUL.») &S Lg)lf)‘wu
63 Ol 4 YB3 i e (slaliog oS ols L5 allland jge b 2 93 slabiugy ot ) IS (sl (2SS izme g
)l 02,509 b o Gimghy ) (W) len o siie g Jpdical o Blio )3 g 3l 5 e (S5m0 5

1 Intergovernmental Panel on Climate Change



VYN0 il g (aliwgy )l9l (g iyl ()l 10,0 g (lgd (g3t — ole)

o3litol b B 16,8 (ol Mol 5> 306 SISl o )3 1) (o)l 10 (2l (£ pdp S 5 350U s ]
(MCDM) o,las 33 (5 58 aoss slv i 9 (GIS) ol i e Ml wilabs (3o Jo 555 5 c6yghls 5 6 sl slo a5
S S Ave 5 G g )15 1y Y sl 5 YU (il Jousliy ()l joed Sblio 51518 £ v 1 Gy 4 sy o ol
6 prdaaml (55031l (gl Culione (g ppdypel (LS Sl g 03, o ]y plitig (b Jleud 3 j)sliS (sl lgls algmec]
b Slbole 4y s 5y9LiS sl lgls Cudune 48 1 Ui ol 5dges ookl lgmg ] £455 g s il yble ol ) Lol
(s el ezl (SaSd &) s e g Culige esne slacs il (Jb ol b el plycanl b lgo o Tl pusis g
il 1) syl 2 yieS (amer = ezl les & Jlo 3 30 (gl xts gyt e 4 2l 5 e STl
S LS o sxtae blio )3 al Slibloce s )3 £yglecl g (lsgy Slo)lpls s pdican] syl pogad 0 ladllas 5o
S bunen (laodls .88 )15 051 5y50 eS8 Jlod 13 (65,9l g (b polie (sl Cudiame Sl (Ldino (6 pdyen]
3zl 3,0 IPCC Gl 505 S 5 oyl )3 5 (5polmas Iyn g o 555 5 (oolarn! (s casdhos i ol sl
Oi5 25 48 ol (Lt @l 0,8 8 iyl 590 )83l Cud b g ol azlge (liee Ao du b (s pdyunsl b 285 )8
Oi55) ey TS g2 it s 5 O Camdg (Cbling xSl )3 0594 axlllaedjse iy A e 53 T3
» (Teran et al., 2021) l,Ken 4 o5 (Fahad et al, 2022) 6,5 )5 Maw)ls Jisup; ol 5 om 939 YU e b
023l | tmady nl > idged gy 1y plitg Jledb (635 p0 adlate )3 o) Sa (bine grdim 5 (oonldl s 25 dalllas
é.’l.u SUVATY) )J..\:w»] u.)‘}bsuj u‘)u;u A G UKMJ@»L’ )‘ UJ Slass S ol uL.uJ @Lu A eolawl (siaro df..\;yg:.w.i
2 He ol Jelse 5l (mer — olanl 5 (ooleg Jelse cgill o 090 (ISt s o 20 o) 1 (S g5 Jelos
D391 578 2 oyl (sl

o oo o iblocs g ppdand (b5l g g 42 e Slilllas iz jo oSl o 51 (S 598 Slallls 1 (590
sl 0355 oglita 35 lalllan ) o dnols 48 ol yas o, o3l aliee (sl a3l 5 byl ] colallas ol Lol Slazsls,
2 09l Wl Sy adlas l 1) (oliwg) @elor 503 (S g Blodgel 3500 (50 sloodgize b balpls p Cllllas (S &S goo
5 sl 9 Wlodgad odiey o 1l Gblie cOlS 4 i bl clacdla 5 3)Sos) 5l 6pSose b Slllle (S ¢
e 5 6rSone b ayls O ol adllns 1ol 5 oy 390 |y oMo 5By rtana 3bolis 33 Sl (slinliils (s piyenn] SigS
A3l s J| 28 il ade iy sl gl g pycand ot 4 (V JS5) 005 s sogrie

csilaels g as)ia ezt alo g

Gaod (cogde Jie —) S

—=leinl wleys
ol

1 Northeast Vietnam
2 Tehsil Shabgadar
3 Tehsil Tangi

4 Tehsil Charsadda



(‘:wa‘c’)-’ - ‘:D.LG) AEZ3 ) b‘.edbi N b)Lo.w ©0 8,93 3l S 4 ui oludss YY1

Bodgy g dlge

ol ool i o puite J S dy> Jlas 1 g alow g0 4 odls (65915,8 09 i 1 is2,0)8 G blod I ol oo
o yoghS ¥ooo Cawg b o0 sl asgs i LSS o5 jul asgs 1 (Sl oliwgy gl FFVF 1) sdivs o )lol dnels
4B FY 5 a0 OV U dddo V 5 4> 0 OF oLl yas 539000 10 g Cuwl i dblal Jladd j3 535 (sbpd 9 i )0 jydl (sleosS lawgs
aalaie Cpl 50 Lod aVle SSko )b H18 il bl jo Jlows (550 488 VW g o 0 YF L adds £ g as 2 YO 4 Byd Jsb
O3S e AYY ailate cul 4¥lo ()l (:S0le e cypizman sl Gigboyo g )5 slgn g T L 5 1S o 4253 V0 290>
W)l Yl g 3,05 )18 (2,8 o) sl (298 5 45 Csl 032 o =V Aalllaod g0 il (i (3 iy £85)] sl 03
Doyl 1 ol asgs 3 g 5l 395 asgs ol (Y US5) 3yl 413 5l eleogS wlelis,) j3 a8 canl byd paw I gie YVIA ]
doacgs ) il (W (2 gl (63l 5 6)BB Glosl ) conlond JSis aSihgs 5 4SS )ler (Sbe (29 (ol
Ol bl (G989 L (55)5liS @y (SR Joide ddbate (pl 3 39290 A& (a6 )8 (pizmen A (SliunsS o 6]
Jo 4 oS sl gy adllas 390 dllate ol CUlS (p Fare 9 2)b pela] JSix )8 @ jul ade ol colue (p e (Jb
ol &Bly (g yntey drmg? med €S VL Sl b 3ble ;3 9800 00 coc )l Hlas dllo o o5 aliag) b & sl
N A RRAMCOVITA)

\

B
2
i’

3930000 3990000 4050000 4110000
1
T

3930000 3990000 4050000 4110000

!
. - S
Iw
D
e
— - [
% | s Ik’ '\ e A/u.n/\fly"“ _g
2 5 oA 5 =
- ; ; - (’? fA) W w0 -
470000 540000 610000 680000 750000 Sl o o
7 S~ )
i e e ot *‘g_,‘_‘.-ié Cr-\'x 15
45 50 55 60 65 g ? iy §
1 1 1 1 L 2 e N - g
{ e il
~ L o
= L SO /v-‘)/ e
= L % r
) s | g < .
: { e :
2 -1 r 9 3 R a
Y E
- T % E - -
13 b 660000 680000 70000‘0 72000‘0 74000‘0 76000‘0 780000
T T T T T
a5 50 55 60 65
0 10 20 40 60 80
—— Km

anllass g0 dilaio —Y JS5

9,5 b L g (Australian Bureau of Statistics, 2023) Wyl jlol 310 Lawgs onseslyl Jga,d 3l oslinl b diges poes

099y 3 S b balgils ol dpslxe (a5 YEF L ply cho A el alold g +/+F 3 jlailinl glod o )d O (655 diges slas

ol sbrodls (bl 3V JSb) b e (o (25 5 40I393) (26 iz 9 25 5 (39) Wb 5 4SS lez) 30 (05 Sl

3 Sl lomio 5 BUbCurer 5 038 Gl Sy Jols ise 99 gl aoliduoy ol b (g5 ailaito adlllas o Aty
D92 (V Jgio) )5l cadibs g Comlus gl du s b O



I il adge by SW,1P (6 iyl b3, :0), K08 g Swlgs (ig3s — sole)

Jaw j1 stliwgy gL )Ig3 (51l goadlgoy; g Ladlge ) Jgaa

&b sl ; D Ay
Q535 Jlo Ve po o 030y o dlass
(39) 4ddS Jlo N+ 3 048455 Jow S (5 SYobo e 539
438 Jlw Ve jd dejio g OB & ow dga5 ledd dluws
ol a8l aldl aibate (o Lol o eyl liee 3] ol
Mendoza et al. (2014); Jamshidi (38190 MolS" b callee MolS)
et al (2019); Moazezi Zadeh e 3 P ‘
(2014);Arias et al., (2016), S i g Sl 03,5 e b olej A ol 2 f—
Igbal & Nazir (2023) (B8lge MalS b Cillsen MolS) st @Bgn s (sbo 5 b wals
) s 1 STl
E989 4 Mo (£ iy A (ALSIS & Cnns) i3l gl Jlo yo
(38190 MalS b Calleo MalS) sl dtasg
B8 5l ke Gilye 4 3l gl Jlo 3 oddg)lr sl cid
(B85 MalS 5 s MolS) can
(e5hsS) ailodg, 5l (o)laals 5 as )0 (S50 alole
Mendoza et al. (2014); Moazezi Jre cdbo sl edlituly g0 gl on Lol E
Zadeh (2014); Ponsian et al (d2y3) 8y S iSaj g i ylise Camolus é—
2014); Pham et al (2020 . e : . Tl
(2014) (2020) a0 g Al 4 (L8 Jows 5l Jols sl ljee
85,948 Sy & L8 Jaws ) ool e
JW V0 ;e slael sl
Jlo 50 YL Jlgils clas] slas
Mendoza et al. (2014); Moazezi (JWo) Hgls Cuw py puor cyuo
Zadeh (2014); Panthi et al (2015); Il - .. sl wole
Ponsian et al (2014); Jamshidi et At e e
al (2019); Mohmmed et al (2018); el Jels slac! oluss
el alas 1,81 dlass
el slacl ol
(&ro ) FoSms Jjio coline
Mendoza et al. (2014); Moazezi (i) (So (3l 50 Sy b
Zadeh (2014) (o3l 3150 ) 3t 5 YT pmtle shas e
Ol e Sliass g oot ol %_\
Keshavarz et al. (2014); =i Jo K 3 ondadgi Y guase dluss Iy
Zarafshani et al (2020); ) ) g’
Keshavarz and Soltani Mogadas, Sk ghdol e R
2021 e 7 sk 4ylo pus &
() o 3 (859U Ol e
b o 4 s e
Mendoza et al. (2014); Ponsian et o e T
al (2016); Moazezi Zadeh (2014); (0l corbe) sl 5 o)l sy S| ol el oo
Jamshidi et al (2019); Zarafshani (Ologs Cyouden) (658l e slacullad j Juols sl yd 4500 S aloyw

et al (2020); Mohmmed et al
(2018); Abdul-Razak et al (2017)

(Dlog oigalee) (538l y> Mg g ply lie

Ponsian et al (2014); Moazezi
Zadeh (2014); Zarafshani et al
(2020); Rufat et al (2015);
Saptutyningsih et al (2020)

(31aw5) sl 3l oxlitl 30
(3haw) elain] slaasis jl eslatwl 5
swliblon cloodlsy 5l ooliwl 500
(3lam) (2gy (slmoyed jo Syl liue
(o) elaizl sla S5 5 Cpide e

s~ sloinl ayloyu

Glis)ls g ()l b @lio 5 (65)5LiS pole 5 olhas sloolRiily Lolecam slacl | 25)5 buwg Lingh )l 2ls)

Pl b 35 g3yl (bl 8,8 5115 40T 3,00 hijle il e Coppde g oab wlio JS o))l ogjpgliS sl lojls
Mol plxl oud g 48 ()0 D905 slaliwg) Sl )b (iblie ) (Sl (ol JIPE Canpyyw o ()l b g Lot adllas
95 ) odld .03,3 3591 +/AX ] Jlade a8 W dnwlee M b agalge 51 STl obide #lig,S Wl polie ol 53 oY
Glysul g pwSle oy ¢ Slolyd claoylol 5l ooy Lisw 55 50b Julos SPSSvas jéle 5 5l oslisul b g blisl 5 oy isu
o (k-mean cluster analysis) laigs Jdow (PCA) Lol sj> oo sl g, jl 3 (blaiwl Jdoo isw )0 adb edlitwl jlas



(‘:wa‘c’)-’ - ‘:D.LG) AEZ3 ) b‘.edbi N b)Lo.w ©0 8,93 3l S 4 ui Oludss VYA

S 4855 0t 48,08 bl el

Jawr 1 iy S )19l (g iyl (350 (i
Sysie s sbol s Lo Uy 3l xSope b Ml oMew 5l olivgy lolgl pbicun] (e dbre jslaie 4
S ysie ioxin (ol (35 Oglisle 4 4257 b o b dlns ()5l cud )b 5 il cdalge (5o (sladdlie dsgoone
(1 akaly) (Hahn etal., 2009) olSan 5 ol bawgs oadelyl Jgo )b 5l s S0se b 3B jle Cud)bo 5 Copmlas cgalye b Lasye
(Y Jodo) Bad gilocwlsne (60as Y U+ wldo ) o yuxio

Index=—"x" min_ (V dal))

max—Smin

S 5w Cudyb g Comlues cagarlao (LoalG0 525 (5] 0w Gy il ylg Glime 9 B e (359 - Jgu>

owbly ol ) e " ;
N - . 9 B ad bl ; o ls Kes}
(7) 0048 o
-IYA Lo £989 lads oluss
<Y w5 oY ob lpetwl loj Cide
PYIAYA o 919))““’.;) 5 ol sl
AN deyie 5 e 4y o Maw dois b
-Iyy s s dgle 51 S1,01
<IYYY Wy, 5l gleld g deyie ¢ J5i0 dold
<[y o3zl yge Slaidlw Zlas g4
-/I¥va aeyze 9 &l & (8 Jow 5l Jols ool 00
-Iyas S529usS Oldgr 4 (LS Juw jl Jools ol 50
<oy el Sly &5
¥a/vyy AN NPl Caw p s Cpunsi> sl 4oy
<NAD el Jlsl 75
-IV¥Y el ol lee slass
JIYEY oS Jiie colune
ANId S ol liee
YV/AYA of+a ol olaws 958 Lo yuo
NAntd Sl g Y il dlass
AR Ol Cupde cocdloy) olie
S
e o=l o8 ‘.
/YA (6) ioglss of o sfis
. ) eialis U -l
YA VE ) S O b Loy
ofY¥ S ool e
AL b ol & o tod i
/Y 6l g el il Juols ol
<AD oy 5 ol sl y
Yo/a-y ol ol sels o dyloyes
<J¥¥a GiyuiS pé sl 5l Lol selys
AN 88byd Mg g ply l5e
AYN# sl el 5 bals,) jl S lise
¥V/¥Vo AR (g cowliblon) (ooles Oloss 5l (6)S0y0e yl5ae ol —sloin] o yu
ARKY sl gl S5 cogae e
NAAE ual.u.ul ‘bLO).uJ
Yy JESEPRI
cai
FI/FAL AR b oy &S ils bl )
S5k
Y o aleyes

DALE o= slain] Gl o




IR il adge by SW,1P (6 iyl 2bj,l il e g Swlgs (ig3s — sole)

(Salik et al., 2015) ], Kan o S Lawsgs o03e],] Jso s 5 oMws J1 ssbig) el (& pbsl (s dsmslone (sl

A odlaw (Y 419.31))
Exposure + Sensitivity) + (1 — Adaptive capacit s
Vulnerabﬂityz( Xposu vity) 3( ptive capacity) (Y dlal,)
o g b
axlllaod g0 dxols amogs

L3 wld (gl lmOT duo D YNA Moo mdaw s 5l g 550 adllasdyge beSoul i (V) Jgio 50 zydie bt & a5g L
Jome dlold .S5ke L1004y 03,8 Gl 05 Lol Jxd lais i 1) (65,5liS o > YA/A 5395 Sl AF/DY ()L s5wuly dw (pSileo
LB EogSs (5l b e )3 QL gSFul 20> Ar 1 e g 092 yaghS VBT b (0 yiS0d5 B (S5

andllaed jg0 (oiliwg) (Sld,le B LbCuros 9 (8358 W SS9 -T Jg>

A by e el Ske  SlglB ey Syl ki Z ghaus o o
- - - - DA YA i o
- - - - M Yva Sy i
/Y R Slgus o
a/y vY bl o
- - - - YV/A o8 S Epass
YAIA Ve olos
Y¥/A ¥ $YL g wlid)ls
¥/A YA >¥f.
Y§/ Y £\ —a-
Y4 A VW/EA of/ov Y/ o4 oy —5- () o
e vy £Y—V-
Al \# <\
YAIA Ve ShaskiS
/o q Shals
- - - - YY/Y MY Sl ol Jai
VoA YA o S
\\rld Yo EvowA
SYIY Wy >3
V+/0 YY N-1 oo alold
\l £0 WY Vo/-¥ o " e b
oA iz Fr-fy R pSedy
<IA Al F¥-00 (o9kS) yo
v/ A <o
INTA \aYs b
- - - - Uy Yo 5 "L‘”M
£IY \F 39505ke gt Jne

OV 51 c2liwrgy (51195 (6 2 S cammol (350
S oygots (F= FYOIUA P <efe 0] gy Sglite Mo 1 liogy sl (6 dpcaml plise oF) S sloaidly bl
YAAY 7) bawgio (V= +/YY Vg YVA 1) o5 s piscaml (chld 09,5 duw 0 g5 oo |y (oliwg,y slo)lgils (gladgd Julos wlwl
Slay oS canl plaadie slolis wonl cuenl Pl le opl 3 aoul 5,8 punds (V= +/0¥54 YAYA L) wids o (V= +/¥¥Y



(‘:w.?a”a - u.olc) AEZ3 ) b‘.eubi N b)Louw ©0 8,93 3l S 4 ui Oldsd VYV

byl g Camlun gnloe line duslie 4 Camd (W o 4 Wlodges Juoss olbiwg)y slaylgls a0 1) (o plicanl ) alike
Oliee a5 31 a8 am3 o L5 () Jgdo 2 5950 45 P8I s & e 1005 g bawogio 08" (6 pdaicm] Sl sloog S (653
(FE Y VISES P <efov) 3)3 2939 Lad g bwgio oS (s pdicaml )y (sloog,S b (o)l gxe glds oM b apalyo
il gl gloog ) e (slosine gl s s 2 )3 Sl e 51551 (F) Sz 13 yste gl ol 2 eomiznon

(FEAFVYA P <efeeed) 0l 0959 L 5 Lawgio (oS

Mo 31 (bimwg) S, (g pdscum] (l5me £ Jgaa

osbe

Sig.  Fojlodl  aad gpigeem] b gudiceel o5 Gudicuel ol SBallie 5 g dicam]

(n=1+1) (n=)++) (n=0%)
/ £YOAA - Jo¥se -/¥yye NANA% Sl
/ \B\Vtaid L/yaac +/yyaP NS Mo b gzl ol5e
ofons VFV/YA- NiZa% NI NARYS oo il 3 Cwlus
/ \YIV-A < [¥Y\P -J¥as? -Jovs? Moo b 6yl b )b
ALY \/SY- - ISYA S\ -IVVY P P P
/ Y/avy VAR AN DATNS S dlo yuo
ofees \Y/00) o[ YA° </Y¥Y? NANYS o dlo s
/ VE/FTY VAl S </vag? o loyu
[+oV o/+¥d VANt Nk BAYS 6ol —elonl aylo pus

] LSD omdini yg0 3] (bl jo +/+0 e 13 I3 gire Cgldd SOl dsliino paf B y> cciydy 45 %

2 ol (B Jgz) 292 oS b 5l ol )bz ssb 4 s il (Gl 095 (55l cudyls (S5 9w
(FE YA P <efeea)) )05 D93y bawgio g o5 (s placaml ) (sloog,S fp (o)l me coglis (oylel s 5l a8 el Jls
3 sy g )bsie s bawsgio 5 o (Sprdpan] s Glo)lgl (S5 dloys 45 amd 0 (L5 (F) Jgir Clajiie ()90
O Nl e (Sord Al piite diald 45yl 4 dngi b (FZ V/AYY P <e/eev)) cunl g 1ot (s plocamd () (claylgls
Al 1) Glia (S5 i 55 bawgie 5 o5 pdrasl Gl lo)lsil & weooe (i (F) Joar loadl sl e\
oS e > (Jlo mlio chns & a2 00 (L3 (F) s> 2 sp900 S (o0 B30 38 (Jlo sl puo )50 )3 ol ) ilacilas
of oo N) Blansly o piwd 6568 o (sladulo pur ds 1005 (¢ pdicanml (gyls claylgls ¢ b ol b ol dgpio 4B dus (¢ ploaw]
(F=Y/o0y P <

—orlanl g b sladlo s Gl (Jlo 5 (i lailop b duglio )3 oS cul (I Sl (F i) haghy sloazil
b oy 4 105 g plucanl ) ol )lgls (pl 399 b el 03g) YL (edg0io )l jae 4 Al dus (laog,S HLisl y> ool
oS e (6 bixe gls (o0les — loin] slaaslo o Yo 5l e blae (0 (F= VE/YYY P <ofv v o)) Wilandly o piwd (5558
P <efeoV) wlosd,3 plase yoSho (slaog)S 3l oS (o pmdicaml (cl)ls (claylgls g5 g 3,15 3439 Wb 5 bawgie (6 pdica] (o)l
(F=0/-Y0

0% el litro (Sasgn y15 (o Jeww 1 S s (ol we (8o dunny o
adlllas 3590 (liwgy Sl ()l dine Cglis (2 jul (sladsgs il Cumdg (8,5 )5 3 L g (0) Jodo Billas
4 oy Sl 0285 35l Ao 5pb ) & gliwgy sl iyl 0 by S92y O il 53 Syl (30 S ]
Aly )3 dg (Sl 25 sl adg Jlad 3 4 oliwg) oyl ol Jlis 4 9 B39 plca] Jow Jlie 13 6 olise

bl 1y oM 51 sl lie o pieS ol adge (o) Cgir g 0 Sl ol slalpls (e



IPVY il adge by SW,1P (6 iyl (2b3,l i), 008 g Sulgs (ig3s — sole)

O il 3 (25 el Sadsn 25 Gyl Gl duglio-0 Jgaa

Sig. F Crdscum] Gl Slaxd geees
AN oy (Sleo (28 9 4hgd) adg> ()8 gz 9 8

e YAIAQY -[¥. Ve (025 bb) asges Jlods sy )
-/¥aye AN (35) Wl g 4Sl,los) dden (5

! LSD gmliad (39051 (il po +/+ 0 gedans 13 415 oo Cgldd yS0LG dline puf B9y ¢yginns yd

S 5 Axd
Cadyb g Cmlun cgalse olise alpo du i 1 028 jisel doge oliwgy (slo)Jsl (sl b)) (ol sl ol
S Gl gloogS Gl (6l sine glis oM b agalse (50 55 51 453l LS @l 28)S 1B s 3,90 (55 sl
B e £385 U520 53 (S (l3ee 42 b (S pdyaml (> aliusg) slalgil o l> cillas (Fahad etal., 2022) i, en
Syl g 3¢ yin ol deyie 9 Jje 4 0w 3985 ladd L05dgs oad dnlge Juw 33, b (65 SVsb loj Sde g dg 43S
oS e (o)b e Soldi 0 M ly 0 Cawlus (l5ae Hai j Budsd laadl sllas bl O b dgalee | o iy
ol (Ahmadi et al., 2022) |,San 5 (gion] Sllllas sladdl b ases cpl.cubld 3459 L5 5 lawgio oS L;).“»Jawi «shyls
caliseo (la a5 g (659l 5l odel Cuwd 4 Kol yd 5 33 Slysten (Fahad et al., 2022) ) Sen g 5led 5 (VFe+) o, Ka
o (5508 ool Juo plyr ) iyl LSl o 1y egite (el ke § 1S o W ) )5 Y e | e gite degone
S (6 gy Sl plpliy g AL8D Jow plpy 53 (6508 Cunglile critun JS' 9 oz (i 5l &5 (Jile )l i b aglge
A 8 %03 g 3l )0 (6 51eS Sl ol 5 4l oo b agalge 3 s Cuoglie adbaix Jilie ) (S Jile 4
ble ) a5 SeSue Jjlie Lol Canl 268 oyl sl 5 diin o Juw 3l (6508 o] il jidin cud (D &ly (SgSme Jjlo
39i S ygy0 4 jpd Ol eSie gblie S yuis s 4 oS 1y W50 cawl Jow 4 Cand wilonds @dly claSls ¢ o
g o oo M 1 (6558 Ol el S il o)l e o 3y linstiie g b leidle 4 (g i GHlud 5 LS o
(sl sble o #dly £ Lol i dalllas dyg0 dalais > aS Cuwl S5 @ oY 05)b (64568 Cumlus wyblswe cpl ply )
Bl S92y (5l gime oglds adllae 3)90 sl (slaog)S 55 s b (63l byl dny )3 B0 S 4 do g L
Gye3 p olise &S sl ixe ol adly oplo)ly callas (Ahmadi etal., 2022) e g (gtan! dalllas | Juols puli b aidly oy
wlo puo a5 51 a8 Canl o 51 Sl laasdly .l 03g) cglite (oolgi— eloin] g omnb ¢ Jlo ( (Sojud sladslo o I oliw, (sla)lgls
g o (6 o7 U eg,5 s o5 (s JS & bl o) s JUztl £ 5 (s JS a0 (ool e o8 )
a8l ol Canl dLBl 393 anlllas 3)50 (sla0g)S o (51 Sxe gle 0 b )lgls linles dlawi g Hlgls sy g o S35 L]
naslo oo gl Lol 25,15 Mo b g I 65 )b (31 )5 oo (25 il (slodle s iz 2 o5 sl o 51 (S
2 Syl GpSUSE 3 55 6500 belge g it M il )3 (g Sl syl (e 8IS e 2o 4
Colun 5 bl o sm SIS 65 h bl GBI 55 ot 1 (S5 (sloleps bl > 1538 555 3w
D9 o (el Gl (olg) slalpls ) s lpe 4 bawgio g o e G (oliogy sla)lpl (J9SKue J5ie
spde Yl opdle s o) 4 g bl (65y9ltS” SISl ) gt g o gyl (S alisg) oISl (635000 izzon
Ol &5 4 g El g de)ie oo 4 B (g pogllas JSS 4y oy )5 wl 48 b Carge o e Jicalio (slacdliy g (55)5liS



(‘:w.?a”a - u.oj&) AEZ3 ) b‘.eubi N b)Louw ©0 8,93 3l S 4 ui Oludss YYVYY

95 ol (65y9LiS pue slacylsd I fols clarelyd e ¢ opminmad 85163, canS (g )laald g el e gylael clacyld I, 6 i
5 5nttS ol Ol ety £95 olime 03 (59 5l sl 039 1S pdyansl I 09,5 5l VL (gylbline b 4 0g)S
D3 b Syl b ooy lalgls ) sy Sl 4 gt g o8 Gpical G vy, sla)lgl SB (gjodols
355 nl 5 S e S ol Gl Sl 5 S il dgu 4 SB g ol 5 (o) 655 e Gl 0392 1B
Gl lo)lgls %05 spm 5l bl Jae il j) Lol el coles 13 5 odlu ¢ obly, (spS US55 cly ilo olgis
Ol 1) 053 (ol — el logus ¢ gy Sloss g e (il oSl | b (S b Wl oS (6l
Aoles olpa 1y Jaw 5l 56 sl ) aisu g ool

s | syt Gyl (25 sl 4 Jlod g 5pd Cond 3 (Sl bty sla)lpls 3o laaly il
9 &3l 4 O e Do ladd ilBg, 5l ol asgs Jlad g 5y 3 &ly slavgylaals g &)l50 ¢ J5le yioS alold Jus 4 lazisls
Lyl cnl )il 3 (S5 5 Jbo slatsloyw (lise aS el s a0yt 3ble cpl > Sl (pliwg) la)lpls il
02 i o 31 555 3e (sl (gl (il 4 sl ok sl 039y ddg ) g g 0t Sl Sl a8

Jleizl 3590 )3 GloyeMbl 3ol oo b (oliwg) la)lpls dealse (gl (lp 290 il ((lngh b 4 425 L
crlio Cond &y (e z9g sladlate g Sl (wlidlyr mpin sladde sl 2g s &5 |2 9,5 )8 S5k )90 Jew 589
bl )9S (wlidlgn lojle glaay)lasl o baaedbl jlisl g8 JSb Lol i)l 1) (lailsg) laoMew dngin Sl
olejle slaginsin «@ly 5 2,15 1) b (43l Co e )3 Jow gt (Seiglarie ladse )3 pudituns oMl 9 (6150 00
i il 023515 logos 5 39 05 s Jows Sl e s5ly lgie 4 35l (slaadg o 13 318 (sl oluilyn
s maw ) Glon b o9 pbxil pogad (nl 3 o5 CMol 398 o0 Sl onlply o O oo 09> 53 )5S
SLisl cunsg Mol pimman 13,8 oolil wliilgn claJae g laodls 5l ladw 5lke Copte 5 Jow (dopie lp ol
g LMl joro 5 bdngby Jew pte SLlBl 3 a8 Qbxl 5l oS )8 deg )00 Ll )9S (wliilen slaaylas]
s e > (olidlgn (Slaane Mol jloslinal (sl 298 o0 g Copde Jol o6 plie 4 culidlen lojls slad las]
2338 )58 i e gl 038 g i)l b b Bes byl (bl ole sl £ oloj SIS EL g (oS wre i Yol p3Y
sl ogMe 4 Ngd a3 55 )98 (ulidlgr Glojl slaaredel I S a5 Ll 6)la)5 2 slofzg cuenl Jl Slaje cnl o5 Jb
Jain i Ygase 5Y o390l @) & ygo 13 3,5 ool e clolidl cilaie )3 Mo jiid (6l gt jl ookl
bl ol X550 0 9329 (90 JLSI L Bl)) (6) yai g Vs do yul c(glojls i (sla gy pol b duslie )> Mo
Slojlun st Slingees ol 23 Mo Jlii g ey (Sl 31 9500 ey s ke i |y o DS g 22!
g odlaiwl

Wlag) 5l Jjie g 4s )50 cuslio dols Cole) ipglio (Slue Cobo @Mew ply > Comlue (S () @S 4 @29 L
$59S Gcdld lp (ol (38 byl 654 g adlate Sldlie 4 il dog eSotiue Sleble las jl eslitl
ol o ad) )5 & s aly CutsS b g (S slaoly 2 Ceod o 42 (5ol GRI3BI olse 51 (S 29 0 Sletiy
oo s Ol b gl Gl oS slaaly (s3lopglio (s yttin 55 508 dia] ) 395 0 oty cnlply ol o]
sbjle g cal > cuwl oY o Cul (535w pn ) J5i0 hilog col (0l (sl mree g pats bl Sl el )l sbl 0,8
e A Juoyd O 3l o b )l el syl LS VEVOYY (asile plisl 5 K00 (ggm 1S )8 dn gl 390 o]
ol S VYA Polre 5 do > WY U Cdin s b (o8] w9 ) WWAYY Joleo o yd cudin U gty o o b o3
Py S jlre (S5 pob 4 dopy cda Gl Gl el b (31 )3 5ysliS slacdld plosl el Hlai &S conl Jls
Lokl 4 )bewd ool polail g gunuly o gl (28 Glasymly S b g o cula U gy om glaced
o) 2> YAIA 48 ol 5 3l g caiS” oSl ¢ Jguo] g gmmes ot b olyois oagld alS g alluskis (slebole Y guamo
ablds 3 gl yaly oy bt 51 (S5 olais a4 b bcwd LBl S o e )l H18 s 3 B (gYL cud jo il bl
sl loygd alS ClS’ 39 o oty (yrizmad D9 Cunilos Ll s (slolly) (55 IS5 516 3,5 )18 g 3,90 s b
SB st dbml (65,08 sl luslinl 1395 oo dogi cnl 2 G933l 9 ool A9y m > 5> (o)) Glagwe » S Cus



IPVY sl adgn by SW,1P (6 iyl (2b3,0 i), 008 g Swlgs (ig3s — sole)

lazlse S (Y Giloyd L oS 6Bdg) w25 slaimej » SB Gialod S8 5 of (VL jlus 3985 bl b g plis
Do odlatwl

by loog)S ple (b 5 Jlo (S ladilopw LI Sl i)S5le b )b dn ) &5 A5 pasiie @lS 4 a2 L
&3l b s g g G5Bl slp culpls 20 2929 )l ine gl yud (6ppdicnd (gl 09,5 L bawgie g o8 (sl
Sl Jgol Cllas (gl 4 398 o dlaitiy (s 0350] (sloofgn g (hpde sladely s s o @)l g olig) sla gl
sl omioen 2,8 )18 IS j903 53w SSb (slmodly 3l odlatl b Jow (saivding 4885 45 9 Sofglgm 9 S g Ol clolis
o S, 5l el saioe o) El5e > M CEIESy Jisy jolate 4y il 5 b sladilSng) ps )3 g )bgl slag b
dngd (S gyl )3 (rred Cusl jlo)lS sl BAEDg) prne )3 Mo sy (LN g ()55 dbmal (ygs fgomge 5 (Sl
IS oS ol g bams ol |y il WIgi o 058 5 ol sladall 5l gy00 5 ddlaio sl 4 g ¢ ol
Sl 8 Slidl 3550 a0y ol Lailidg) > a4 (JySae Bblio (So35 s (30 sl SIS g a5 Jelss
@ ol a5 e o pus Sl Glipebl S el o ol e i plosl gyt S5 b ailog) o 4 53l 5l S sl
Dyl ygps ailagy Ol (o3 JES! (gl cavlie Gos Sl g 290 Y Jolid ol lelidl ploul ccaws b sblie

2 o8 el Ao oliwgy sla)lgl (s pdical jogas 3 1) sl SleMbl Gdos ol (63,0)8 ke | ggeme
wlaidl g clon! GllasMe Coonl dy an g b dilaio 39350 Cumdg 0)b)0 zols Cowd & (Jdod 5 dad 0 &) OMw b agalse
olate Lzl )3 oY SleMbl 8 le adg by, slo)lpl (s pdiaml Camdg 1 (asule b & (gygbas ul 03,5 ool 5
Sl g5pgliS dlea plojl hiile il (sladlate o olous <815 gz bd slaglojlo g oles )3 (i, dawg
Coundg dgap 9 (o2 bwgy dawgs (gl 393 3an] (claasly 1 53S0 51,8 hasjle bl olysw o e g )b sul 9 anb wlio
dllas clacudgizne Sy s dngi b puiomon i) Hl)8 aBlie 350 1) gl cpl (sladygliwd coMiw b dgalas ;0 oliwgy molss
0575 9 S €589 31 (22U Sl g oly (g Sl (Jlo g Gloj slacudgiome 5 () 390 s50] dds> (09 sy Jio pol>
5 alal (amacn; SIAT o) Gen Slegdge o] Slalllas )3 35 00 dlaitiy cnlplly 0t wal)3 )bl (ol 2y pte
slylgls (6 pdcamml o oaldl i S ¢ Jore o 53 Mo Copde (B g (B (sl gl pliwgy Sble p Jow (elozz]
255 B sy 0590 s il 5> gy Sl (65l i 5 Slpes sloaSid SSE 4 O b gz lge )3 ol

Sl vl
il pole ol Jlo slacules ) St Ay ol o o] gl odiamgs 15 (li)lS” dabisbl gyt alia oyl

S o 0,08 g S5 b (slad o el s 4 (o)l anb polio
3,105 3929 (BN o oy g8lie 2,05 WS "

&b

adllas) 555 GIS-MCDA (el Juto jl ooliol b Ulyy alss sty ety (WAA) sado o o MSBskeos 6yt 3 ool eyl B lasnl ]
AV (V) R oyl 4l 5558 5 pole (o5 B9y sal asg 10)0

oj5> Slalig;) e £585 nl 3 il sl (5 V) it o) 5 dim (2l)oME 0l90) s 58 s c(s205]
doi: FYa-¥ay  (Y)  OF  lpl Gyl amwy 9 sladl  clidss (Ghe) bl a@audl sl
10.22059/ijaedr.2021.314158.668976

Olsle il pd ew 1 BU cjlud )15 (V) lhasle bl lme co e S o))

S oslisl b O 551 28 5l eje> Gyl bi)l (VFY) ke aamed odljplae; 5 Lo paes (ol tEiame iyl
Ne=Ver (YE) WY sul 0j9> o pie doliiingyy BWM i,

b 03935t 43 39,855 4339, 16390 ddlllae) HEC-RAS _SJgyum Jao 3 GIS jl edlinel b 8w age oy (WYAY) pr9p (Sl
doi: 10.22067/ge0.v0i0.69052 105 (¥)V «_lawmo ol blke 5 Lil i (e



(an.?a”a - u.oj&) AEZ3 ) b‘.eubi N b)Lo.w ©0 2,90 ‘&b.:‘ S 9 ui Oludsy YYYVE

=

s s L dgrlge 53 lgls (s ppdacamsl (2l (VP 0) i ¢ 515 g Ciypddacms to3ljchy pb fpuomadl o) dlinse 5,502 (gl
NNVNA (V) A oo lbbro  las oo dy i o ) liaeS 9 51 (gl )l yaid 206390 dnlllas) olisg)y (g )

ol (b @lie 5 (65y9liS ple oKl (il il Jow Jlad oy atge (ITAY) w28 Slouk

0gud Cyd 5 39,5 wilgi slaliwg)y 0 Juw 35 ) oy p (VWA Cpomes yuol (gl 5y ol ¢ yuudl Sl jdan] (6405 €l jhosne ¢ ol
https://civilica.com/doc/741726 .65 «coMws (awdie 5 Co o gols il i8S yraseiy .4,)35 31

WWW.MZIW.IT:) o yiwd BB .(0RQ) ohssle bl (gladlate Gl oolpe 8 )i

‘_5)‘.“) S ) u)’t.w )gl)g o uJLa.B Lg).:..\:ggw.:) 9 Lg);.bw»] :\.>)L.§: u)b))‘ (\\”c\/\) Lp)..\.o.x,o cf:.).ii,o.ﬁ)’ 9 dumw ‘u_»L.alS ‘JwS (s

anlllas) ygolyn (slabing) (55)9liS dlasdl jd duog)l dxlyys ol taw Lials Sl (WAY) (sige £l g dosmo ( SV g {9500 W (sdete
DFYY (O)Y oo Oliblo 5 Lbss 4y pui .(gb).}l#a Ol 4 ¢ Jlos N Cuod po liad 16090

My y9el 5 2lupj Gphngs Ciglae WA olo (93)9)8 Jew @By JdoS 5 oy (ITA) (ol (sl oo (slasingly 5550

REFERENCES

Abdi, K., Kamyabi, S., & Zand Moghaddam, M. R. (2019). Integrated Assessment of Vulnerability, Resiliency
and Spatial Risk against Flooding in Sari City. Physical Geography Research, 51(3), 431-445. doi:
10.22059/jphgr.2019.272801.1007324. (In Persian).

Abdul-Razak, M., & Kruse, S. (2017). The adaptive capacity of smallholder farmers to climate change in the
Northern Region of Ghana. Climate Risk Management, 17, 104-122.

Ahmadi, S., Ghanbari Movahed, R., Gholamrezaie, S., & Rahimian, M. (2022). Assessing the Vulnerability
of Rural Households to Floods at Pol-e Dokhtar Region in Iran. Sustainability, 14(2), 762.

Ahmadi, S., Ghanbari, R., Gholamrezai, S., & Rahimian, M. (2023). Vulnerability Assessment of Rural
Households to floods (Villages of Afrineh Watershed, Lorestan Province). Iranian Journal of
Agricultural Economics and Development Research, 54(2), 439-457. doi:
10.22059/ijaedr.2021.314158.668976. (In Persian).

Australian Bureau of Statistics (2023). Sample size calculator, Australia.

Avand M, Moradi H, & Ramazanzadeh Lasbuie M. (2022). Vulnerability Assessment of Tajan Watershed in
Terms of Flood using BWM Method. Journal of Watershed Management Research. 13(26), 10-20.
doi:10.52547/jwmr.13.26.10URL.: http://jwmr.sanru.ac.ir/article-1-1123-fa.html.(In Persian).

Birkholz, S., Muro, M., Jeffrey, P., & Smith, H. M. (2014). Rethinking the relationship between flood risk
perception and flood management. Science of the total environment, 478, 12-20.

Center for Research on the Epidemiology of Disasters (2020). https://www.cred.be

de Brito, M. M., Evers, M., & Hoéllermann, B. (2017). Prioritization of flood vulnerability, coping capacity
and exposure indicators through the Delphi technique: A case study in Taquari-Antas basin,
Brazil. International journal of disaster risk reduction, 24, 119-128.

Disaster management administration of Mazandaran. (2021). Report of the Department of Statistics and
Information. (In Persian).

Ebrahimian Ghajari Y & Barari Siavoshkolaei, M. (2019). Runoff Production Potential Zoning Using Fuzzy
GIS-MCDA Models (Case Study: Tajan River Basin). Journal of Gematics Science and Technology; 9
(1) :1-14 URL.: http://jgst.issgeac.ir/article-1-809-fa.html.(In Persian).

Fahad, S., Hossain, M. S., Huong, N. T. L., Nassani, A. A., Haffar, M., & Naeem, M. R. (2022). An assessment
of rural household wvulnerability and resilience in natural hazards: evidence from flood prone
areas. Environment, Development and Sustainability, 25(6), 5561-5577.

Food and Agriculture Organization of the United Nations (FAO). (2021). http://www.fao.org/home/en.

Gao, J.; Nickum, J.E.; Pan, Y. (2007). An assessment of flood hazard vulnerability in the Dongting Lake
Region of China. Lakes Reserv. Res. Manag. 12, 27-34.

Hahn MB, Riederer AM, Foster SO (2009) The livelihood vulnerability index: a pragmatic approach to
assessing risks from climate variability and change—a case study in Mozambique. Glob Environ Chang
19(1):74-88



https://civilica.com/doc/741726
http://www.mzrw.irقابل/
https://doi.org/10.52547/jwmr.13.26.10
http://jwmr.sanru.ac.ir/article-1-1123-fa.html
https://www.cred.be/
http://jgst.issgeac.ir/article-1-809-fa.html
http://www.fao.org/home/en

IPVO . sl adgn by SW,1P (6 iyl (U35l i), M08 g Suwlgs (ig3s — sole)

Huang X, Huang X, He Y, Yang X (2017) Assessment of livelihood vulnerability of land-lost farmers in urban
fringes: a case study of Xi’an, China. Habitat Int 59:1-9

Imran, M., Sumra, K., Mahmood, S. A., & Sajjad, S. F. (2019). Mapping flood vulnerability from
socioeconomic classes and Gl data: Linking socially resilient policies to geographically sustainable
neighborhoods using PLS-SEM. International Journal of Disaster Risk Reduction, 41, 101288.

IPCC (2007) Climate change -the physical science basis. Contributionof Working Group | to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge University Press,
Cambridge, UK

IPCC. (2022). Climate Change 2022: Impacts, adaptation and vulnerability.

Igbal, A., & Nazir, H. (2023). Community perceptions of flood risks and their attributes: a case study of rural
communities of Khipro, district Sanghar, Pakistan. Urban Climate, 52, 101715.

Iran water resource management company of Iran. (2020). Basic studies of water resources. Iran water resource
management company of Mazandaran. (In Persian).

Islamic Parliament Research Center of The Islamic Republic Of IRAN. (2019). Investigation and analysis of
flood events in April 2019. Office of Basic Studies. (In Persian).

Islamic Parliament Research Center of The Islamic Republic Of IRAN. (2019). Investigation and analysis of
flood events in April 2019. Office of Basic Studies. (In Persian).

Jamshed, A., Birkmann, J., Rana, I. A., & McMillan, J. M. (2020). The relevance of city size to the
vulnerability of surrounding rural areas: an empirical study of flooding in Pakistan. International Journal
of Disaster Risk Reduction, 48, 101601.

Jamshidi, O., Asadi, A., Kalantari, K., Azadi, H., & Scheffran, J. (2019). Vulnerability to climate change of
smallholder farmers in the Hamadan province, Iran. Climate Risk Management, 23, 146-159.

Keshavarz, M., & Soltani Mogadas, R. (2021). Assessing rural households’ resilience and adaptation strategies
to climate variability and change. Journal of Arid Environments, 184, 104323.

Keshavarz, M., Karami, E., & Zibaie, M. (2014). Adaptation of Iranian farmers to climate variability and
change. Regional Environmental Change, 14(3), 1163-1174.

Mehryar, S., & Surminski, S. (2021). National laws for enhancing flood resilience in the context of climate
change: potential and shortcomings. Climate Policy, 21(2), 133-151.

Moazezi Zadeh Tehrani, M. R. (2014). Vulnerability measures for flood and drought and the application in
hydrometric network design (Master's thesis, University of Waterloo).

Mohmmed, A., Li, J., Elaru, J., Elbashier, M. M., Keesstra, S., Artemi, C., & Teffera, Z. (2018). Assessing
drought vulnerability and adaptation among farmers in Gadaref region, Eastern Sudan. Land use
policy, 70, 402-413.

Nguyen, M. H., Le, D. P., & Vo, T. T. (2021). Vulnerability to natural disaster and welfare effect: a case study
of flood risk in Vietnam’s North central region. Journal of Asian and African Studies, 56(8), 1879-1898.

Nong, H. T. T., Gan, C., & Hu, B. (2022). Livelihood vulnerability to climate change: A case of farm
households in Northeast Vietnam. Environment, Development and Sustainability, 24(10), 12059-12078.

Panthi, J., Aryal, S., Dahal, P., Bhandari, P., Krakauer, N. Y., & Pandey, V. P. (2016). Livelihood vulnerability
approach to assessing climate change impacts on mixed agro-livestock smallholders around the Gandaki
River Basin in Nepal. Regional environmental change, 16, 1121-1132.

Ponsian, N., Chrispina, K., Tago, G., & Mkiibi, H. (2014). The effect of working capital management on
profitability. International Journal of Economics, Finance and Management Sciences, 2(6), 347-355.

Regional water company of Mazandaran. (2020).Avilable at: www.mzrw.ir. (In Persian).

Rezaei, P. (2018). Determining the Flooding Zone Using GIS and HEC-RAS Hydraulic ModelCase Study:
Goharrood River, Rasht. Journal of Geography and Environmental Hazards, 7(3), 41-56. doi:
10.22067/ge0.v0i0.69052.(In Persian).

Rufat, S., Tate, E., Burton, C. G., & Maroof, A. S. (2015). Social vulnerability to floods: Review of case studies
and implications for measurement. International journal of disaster risk reduction, 14, 470-486.

Salik, K.M., Jahangir, S., Hasson, S., 2015. Climate change vulnerability and adaptation options for the coastal
communities of Pakistan. Ocean & Coastal Management 112, 61-73.

Santos, P.P.; Pereira, S.; Z&zere, J.L.; Tavares, A.O.; Reis, E.; Garcia, R.A.C.; Oliveira, S.C. A comprehensive
approach to understanding flood risk drivers at the municipal level. J. Environ. Manag. 2020, 260,
110127.

Saptutyningsih, E., Diswandi, D., & Jaung, W. (2020). Does social capital matter in climate change adaptation?
A lesson from agricultural sector in Yogyakarta. Indonesia. Land use policy, 95, 104189.



(an.?a”a - u.oj&) AEZ3 ) b‘.eubi N b)Lo.w ©0 2,90 ‘&b.:‘ S 9 ui oludss VYV

Savari, M., Damaneh, H. E., & Damaneh, H. E. (2022). Drought vulnerability assessment: Solution for risk
alleviation and drought management among Iranian farmers. International Journal of Disaster Risk
Reduction, 67, 102654

Seravani C, Abdollahzadeh G, Sharifzadeh M S, Ghorbani K. Vulnerability assessment of households to flood
risk in the rural areas: case study of Aqgala and Gomishan Counties. Journal of Spatial Analysis
Environmental Hazards 2021;8 (2) :101-118URL.: http://jsaeh.khu.ac.ir/article-1-3232-fa.html.(In
Persian).

Shah KU, Dulal HB, Johnson C, Baptiste A (2013) Understanding livelihood vulnerability to climate change:
applying the livelihood vulnerability index in Trinidad and Tobago. Geoforum

Shahzad L, Tahira A, Sharif F, Hag 1U, Mukhtar H (2019) Assessing the impacts of changing climate on forest
ecosystem services and livelihood of Balakot mountainous communities. Pak J Bot

Shami, M., Nazari, A., Afsardeir, A. & Saiedi, A. (2017, November). Investigating the occurrence of floods in
the villages of Langrod districts and explaining the impact method. Paper presented at the 5th
Comprehensive Conference Flood Mangement and Engineering, Tehran, Iran. (In Persian).

Sharma, J., & Ravindranath, N. H. (2019). Applying IPCC 2014 framework for hazard-specific vulnerability
assessment under climate change. Environmental Research Communications, 1(5), 051004.

Solaimani, K. (2019). Flood risk zoning in Mazandaran province. Sari University of Agriculture and Natural
Resources.(In Persian).

UN Office Disaster Risk Reduction. (2020). https://www.undrr.org

Veenstra, J. (2013). Flood vulnerability assessment on a commune level in Vietnam. Bachelor thesis about the
application of a flood vulnerability assessment to communes of the Ca river basin in Nghe An province
in Vietnam (Bachelor's thesis, University of Twente).

Zarafshani, K., Maleki, T., & Keshavarz, M. (2020). Assessing the vulnerability of farm families towards
drought in Kermanshah province, Iran. GeoJournal, 85, 823-836.

Zuniga-Teran, A. A., Mussetta, P. C., Ley, A. N. L., Diaz-Caravantes, R. E., & Gerlak, A. K. (2021). Analyzing
water policy impacts on vulnerability: Cases across the rural-urban continuum in the arid
Americas. Environmental Development, 38, 100552.



http://jsaeh.khu.ac.ir/article-1-3232-fa.html
https://www.undrr.org/

