afthesar.iauh.ac.ir on 2026-06-05 ]

[ Downlo

7 — iRy Al

©: IAUH

ISSN: 2322-5602

VE+0 Hloo /a3l J [poes g olwy o)l jlas S

KCV-¢P Oladw

OIS WS WSS 2ol g scodunmnn (U 5
VFee A0 YA gl Floj 0,93 dw y

s 99 2B 9w cititir G o Lwgi ] e 1B pao Uigeo itk G gunid 1925

VEF/YIYY callde il )y fo,b
VEF/OIVY i b yds fu)b

2SS

3553k 50 1y ooled e (15 5 sl JLSES i 50 olad il elgs lold 4 atuptiz (63,509, L (tmgfy )
Lo ol (tmgdy S o )y Cortio 5 ol e (655l (gt Lo e soliaBl ¢ oozl lal Julow (30,0 5l (658 (5510l
‘_g):.\_’w_w] Lgl._lbua>1_.w ‘u‘)’l )loi /S).a Oliine d».lo » Ve ‘9 WY Y- LgLQ‘JL» Lg)‘.oi Lgl.c'ba.)‘.) 9 uL.»Lw))K u]).‘a; )I ool
oinsiy i (g5 b 5 (Shaain 5 ol 5 5 DI Sign (5595 ol (55 iy il 03 dpbna |y O
i g Slusl Jslge 15U cou i g Jlsiis oS col o 5l (Sl baasl .ol (pols (¢ piscaml (a3ls) CDVI L
(CDVI=0.68) (s3Lsidl 5 (CDVI=0.72) e lots) (slnpiummo ool Jolge 5 sl (bl dugs 5 ol dngy o clsy Jisle)
Oigiy ol @l ad alelid (6 yglol GulS belge lsisar oges S lie g culio parass dadles (o (Sinlen ale e
oS it 5 glin JIOLL e Jguaime bl ponld] Jolge ) e 45T J1 i JLiiis il 55 s sl ol s
ool Cusdy ¢ Jowo (gilwiud b sladsly Il g ol )i cwd plls oMol ¢ JluSid Co pie isulyd ol LS .ol (ool
slaaoly b Cpioren g5 o dloddn (08 slaKal, oy ica polie (laidlo s drwyi 5 aol wlie 4L o e

g (b (6 pdicnl Sl belse (18l 2 5 505 b e Ygbo

Sl (o3l

OIS RS g pde log L1 gl Qb jed ¢ JluSzs o)l

A GBVY blio 16350 adllas) JuSits plyy 53 sl b gl (e —(ooled GBS e plsie b Jgl 03,5 5580 by 1 a8 Sy lie ol

sl 3 10 g 201y oMol ST oS30 15 Moz 03155 05l g pous 05)I55 g ((Jstuno oy i)pgd 035,15 laal; 4 «(y] 0

z.shiri3580@jiau.ir Ol lpag e oMl Bl3T oKizsly (638 yo (I pad 35y g5l sted g (6 ylomo 011 (gl yas 09,5

(gt i)l l s so Mol ST oKl (535 10 lya5 sy ccsiluo e 9 (5 lame 0382315 (3t 09,5 bl seses
mirmoghtadaece@bhrc.ac.ir

at.modiri@iauctb.ac.ir Ol (ol oMol 13T olSily (63 o il pag A5y (g3l o 5 (6 yloxo 0SS (g3l o 09,5 Hbdbiwl s

h.borgheipour@iauctb.ac.ir .l (a5 (oMol 351 o5y (635 o )l pa5 Aoy wdines § (38 01K Coms Laurmo gardineo 09,5 Hbdliwl s


http://hafthesar.iauh.ac.ir/article-1-2361-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-06-05 ]

IR B b 8 30 Logil ¢ ol ppo Woes (8 yond 1525

3

LV R

w8 ]y cais Wby ladis) lojer g S e Dbl e ywliw pd slodind cllus Jlsis wile b u.g‘bﬁsa;'j sboly,,
3315 il ome 5 (ooluaidl (eloiz] (Sl 2 (ros Sb (mb b (e Sl (S plyisdy JLuSits tlei o
g 3 )8 b Cov ) ol plie g o (69l dlex Sl Ao (sl i g 4Bl A (gloki B gk oy (pl (IPCC, 2021)
JLaSitd (glnasly 31w oo 58 b5 |y 0y g Caniao g (6551 (559l s jlarie LBl cnoly Al bk (Sl
it Y088 ela b o ol (Blauhut, 2020) e S il ] 5235 (6550351 Lol cblpaitons i g osfians &30
(Shayanmehr et al., 2020) ¢l j5iS" @5 4 el > 700 Jolso &S Cawl i Jooxio JluSis 15U &ylus Yo 5)LLe VY
SR 3910l 5yl 5 IS Sl yme 3 0hag sl cleinl g (oolatdl slaclsd Lol (slagglS lgieds oy
(Madani et al., 2016)cul g las (il cpl ply 50 pdicuw! (ials oy alS o)Kal) Hlaca

sl (6 b dnrgi g o pllas | ot «g pdybllanil g 5 pslol (RalEl o)k ) ol (85 5 JStS il ) sl ShalS
a1l s JLSis gl 53 (e slooled G (e -l G LB 6yl s )3 e belse alulis L oS
alyglol CBlanl Coow a1 1y e M Slasenas s3les IS plolis b Jao opl by dslodan g candlyp o8I S5 ok
Slotngs dnglio g ((lid)lS 5 (Bl (o luSl) (23035 (55 S92 glsi b sl ol pwimen A8 e colin o
55 o 5] 6yl (sl a3 ls dpslxs el |y iy it el gl

4l ciliseo slal )3 (63l 2 5o Jolge sy s o itz (ygme Sy g, 3l odlisel b g (ld 4 2 5505 b gy
aolio «(85)3liS st bame bl (eloia ) 0ed Capude Jolos Sl PSS 1o 53 3920 Sl (g b pol (gl 5 sl
Lt B (S Ay il A (905 g Sl 030t b plpsn] (slapins 1 G pn 350 bl g 06 1 (o g
DA 48 ol 00l Gusly e Jlgws 93 0l 4o 5 Sl 0 4l 0 ol > JUSits (slacad pli 3 550l b gk e
Cadylo py 5o sl pite 5 olal 5 S ()5 2od 50 JLasits 1l 53 5olols o LBl 5 (e Mo sloadlye
Saialss” T i g JUSits ul 50 jslol o sl o pecsale

BT W9

el 0,59, L $5e Jsloe § JLusits 6yl ols oy BL)I Sl el e Uy 9 (85 20500 b 2,008 gy (o
(VFee g YD YR+ ) loj 09 duw )3 0puiie Wi (oS (ygmm )y (boy L 1y ol (JlaSits (69l b ( Jaslis pols g (ouptiz
ol Jlwsias d)ﬁk‘u = P gl g oolal - ol (g b SY 5 )5 (a8 llae bl b Jls (ol 0S8 o (g0
Codybo (ialS g el i slaeo0 b olyon ()83 )8 dngi pos aslyy Bl b Bolaas ol ST Abai)ITR- Jlo i
$L2,S0g; 50 Joo) IR0 Jlo il 05 (69l 1 coisms (slnylid 9, ,S3LE5 g 039 (JUStS e (ol lyglis 5 Lo
o aladi 5 o)y o0 Copie ts glacad b byl g Las ced jd (g0 sl gl Cunliw o b Bolias o oulBl 5 5 ysie
039yl o 00 ol s ey y5Scis (6 53 oS o cslalyoes gl Alai)VE e+ s sl LS 5,1 (lmgS yusis b VE+ o) ¥ 0 dmd
el 5 ik aalllan 8ol cmnlin o alols Lo 4y allusgety slooygd ol 39 dlge oo 153 anSiayio 3ylbes ¥ ,2lS |
S o ol 1y DI 5 391l g2 pmians b oS Cilike (slapiin (hniz o g IS8T clakiy,

o910l e Jslse 9 Sl a5y b losds (6 )glen (ol ) Shage 5V lio o Slojls L5 )15S) SIS’ i 51 ool
ohbialo 5 ol Copie plaastie (s b olpte (0,8 81 Sgeijaoliiun g )5 cige (Do) b Ligly nl A8 Jldos |y (60
Foe Jolie (poSan (g S ) jlodlail g p5mo0dls Jae S dnaogi b gy ol - Cul 000 418 ) 3)90 1) s ed syl
23035 09y e L il IS (asls el 08 Lol cilisee (claptus 3 )15 LB o (e o |) (6 pdyn]
ey olel duslie glyy 33,5 oo Ao’ (EX-0V) paass il 5 ¢ (EX-SP) s ol S i ¢ (Ra) dslas < (BQ) by
Sl by, s o sholiae slacsgls b Jdos opl b edlazul” F-test 4 *T-test slaygoil 5l s plcaml cla jadls dulxe calisie
2y JeSitd il 3 Lais 1 S 50 pdican] lise )] ln " DVE (asls (s S oo gy |) e (2305
e et bamo (65,5l ool olaza )il (bt (il (a3l (5 (65 0:Sile 51" CDVI a3 ls cols

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae

“
H


http://hafthesar.iauh.ac.ir/article-1-2361-en.html

afthesar.iauh.ac.ir on 2026-06-05 ]

[ Downlo

o 0,95 dw 45 (4 R R WS JUSS pol> g ol (S5

o gy @l duglio ISl 4505 dslons lizme CDVI jlaz ciliseo (230355 (29) slaz 4 4295 b b asulrs (55 3 Centio 5
J=B Jolgs 150 s 403 93 &y (5 iy Sl bl (JUaSiaS 53 e Jalge Cole )3 a8 (o wrl 3 ]y (3059 iz
SYob (5,40l siojls 4 (CHL) Codgiomo b poss BB Jolge g g o gwne ioolisS (slaySaly a5 (CH) gy yusis
o=l (oS Lidoh hey ol 06 o e 09)5 o b Cuwliie i e sl Saly &) 4 sanddb ol s (g)li5 Al e 5 e

Wl 00 031> L () yygua) ga]yd Jde 43 ¢ Buins

((o55) mB93 (95 5l Jua

LSS 59 jige Jalge 3 b o3ld 23 NI Zl o 5 992 9o pig aafllae 52559 o andling
Y
wbeind 5397 WU 30 (e Joe Jalye s 03 (5597 sear
P 5 SaSE &
gt | | gt 2N o | g el 2% el
izt goladt ey || giles || oTale $5 g i
—_

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae

SN v 53 jige Jelge waldt
30 S0 0 g A A g Y 5 D
(MLR)

w9 339 G 795 T dmilio g Sl
Wi N e 3 PIST)
S L bl el g B9 5y g 4
Eq ol : s £V Ra golai
T-test, F-test o9e T

T el g e § ) el S dle
< - (€pv) = -

PSS 6] Sl S Jalge sy S

!

SIS 5 el DU gl g3k s SISl w

OReR (oS gy sl B Jae ) o

(38 Aoy 9 (885 (Sl

ol s ¥ 03 S 5 0l 5 S5k e ale e peite (5ol oy < WMO uslitlgn Sles lojls gy psluslyy el
sbaglsd asle) b Jolge 5l (30 2lg5 o 48 Cunl amd wix (bl Shg cpl gyt b 56k 53 ped ¢ codldl i

9 (LS (slmoygd) sogpdo JSib 9 4 5 JLuSuid il ((glasbdS olals Ll wsle) sl (slacullad b ( Sliass]
aile (Sl pas plai il o 5yl 03518 3908 1y ol WMO wisle (ol ylojl 45 39u5 co iy pa (o0 ks g 955 loj)s,,8

WY

= VeV Jle g5 aldllas o ol IOl a7 b pd cih o SSiglgyiud ad > 0 M) ass 1) JlSlis (VA90) 0wl


http://hafthesar.iauh.ac.ir/article-1-2361-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-06-05 ]

IR B b 8 30 Logil ¢ ol ppo Woes (8 yond 1525

Jeoloe 311y Hlanbl (6559LsS 5 OF oyl e 3 Yoo Jlo 5o (olS g cnd lalllas 3, a8 el lus) Looslsl @l puis 25
Lo Sal) aiofl o] Copio g cosl olian (18 0 loe) ol - (oolaBl glatoly b oy ol S oo (B me JuSitd 2025
(IPCC, 2021) sl Ol wlio jlub (g3 )a0b p sile (o) 55k

S g OYMS] Gl )5 bt Ul o (6590651 50 (VAVY)Kidgn bawgs Il gl cdls 4 cutSil cline 4 5yl
Ale) gl L adblie )3 b jed (Ul 4 g C8b (5y1S (650 sloojo> 4 950 4 parde cul (HOIling, 1973) 4 iy yos jlis Lo
(Amaratunga et al., 2011).d Jas sas bylyd b sollad g ooy b3 o Jlusiis

2,5 (Lol asd Sl (60 (yglls

(ohigelieloiz] alopu) eloss! )

ohls ol olg)solazdl ¥

(i loyj cuoglio) dawee — S Y

(Sharifi et al., 2018)( Salon g (552,400 5) (o o= gdles ¥

aile (Sl i g o Slals VEF)oyls ST aalgs (Solel g lylas ololis dasls cogis W9§9,,m Gyl Yerd Jo p
Sl 55 )ie s yeSs 5 " cosla oS sy (Florida, 2005)ails oo L ye sloinl 05 5 (6t CadMs L 1y (sl Ty gl
Jeols 1y gl 3 asUsh (Bl o — olot] (glaptues Wilo i (513 oy, (Harvey, 1989) S oo 5 505 oo oo
cdlice 5 (o pinilas] 6,5l sinjls 48 Cunl by (calyd (ygloli ¢ IS jokas il o Slusl (cladles g o jlase oy Jolss
(Sakurai et al., 2021) ol oo

A ly Laglojlow 5 ol, 81 )18, &8 wis oo iy slaial (sla 05l 5 Loyl ¢yileh 5l JSutite 4l lojlr (sl )lisls lgic s badles
555) 0 9 (Woleg 0 (P (sla e L) (s ol 4L 93 4 2], S3les imd o S dnely sl (slajl 4 gy jglate
L) 5 g (cs3luwtalisbo) 58 ol S 590) g e (312 a5 395 o en (Casbu 5 3Bl 5o lnoleg 25
Lol it 3lls s dnals (caielas ;5 basles )8 598 pizmod 153 AT oolasl — claia] (ola )k, o Waoles Ll 5y (conles
G iy L LS 8 s ) e 5 Ll ol 1SSt ol olal 5 00,8 bl |y (514t e 53
(WA 80 5 (Slej)canlaadlio cnl (g (Sinlon

{Segnestam et al., 2002) ¢oles (slaylidlo a4y g3l dles Co o 5 (6y9) CU ¢ JluSis b dlaly 55 o pog] wlados dles
{Norris et al., 2008)dxsl> (9,5 )3 Slojlus (slotsign slonl 5 1 s SialS (ol gl cad b lsie 4 (ooleg 55l iy s
5 Jlusis adlles (Wright et al., 2016) JLuSis (ool Copde sly sl plasa cavlio (sla)lSg5k0 5 M3 e 51 ool
aslllas (Shen et al., 2019) cgiine jogn slabe, 5l odliiwl L s » Jsis o)l (Kulkarni et al., 2020) 451
g Lanaids 5l 03 ymuS odlil gasge 4 i3y (Jiao et al., 2019) ) Ken 5 gl (cow 5| lon 9 o bl olos ¢l Jlusis
4 6y9lol Jas ((Cariolet et al., 2019) ¢yyde (slo o )3 Sy o pie g ying Sy ¢l (GIS) sl SleMb] ol
5 b odeds & ()5l pordo (sam dw 09 ey (alolid (UDPM) poles (606 Co o g (Siayaeby: cdnugs ) uslsl potde S
5 wasdl (Manyena et al., 2019) il S lin (gy5) QU poras 0,8 Slles g (gl e ks (Chen et al., 2023) -], Ken
4 COy il gad90 Ly (Ribeiro et al., 2019) ¢ ,0i slasssgs Sl Gloldl  abs (dU (2505 (AL S i B e
ata sy ol S e adl Sy 5 sil] 2o oo bl (Ng et al, 2018) 8l s sl Jolge 31 (S (e
Ak (B ol el 04,0 (Berchin et al., 2017) ole dsols lawgs

ol (per slasyolid b ogr (il 5ual5 g (ooled (slad, S5, diojls ol o JlSis Copie amd o LS 35 B cldllas sses
Sl ol Loyl polyd] Glains o Jlo 3 )b 48T (g pdycam] (lopadls 5 b gl Giomis p otngs Bilsw
3 48l il sl g5 39008 5 (b (Sinlad pie Jeli ol o il 455 o Aoy |y (o8] S b (553
(VYA loga)osl oo 6908 1) lome slocdyls 4 dngi 5 mlie oo (giloaine

Iyt Of lie & (Sianly 5 5)ke (oolatdl Jalge - WSt (sloptuns )3 05 JuSiS pdicaml 2 S0 Jolse alex |
Lot 5 o5ag) e S g o ol b ) (36 Shlud {ordg i 9 Y58 aile) il lio 35505 dasis 5 (v o alhe)

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae


http://hafthesar.iauh.ac.ir/article-1-2361-en.html

afthesar.iauh.ac.ir on 2026-06-05 ]

[ Downlo

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae

o 0,95 dw 45 (4 R R WS JUSS pol> g ol (S5

b Lio 1 5la) ] as (i 3 6yl 31 atiylie elozl olge Y L 4Ly 5 ol Jliis) sVl csloain o (s 5 oot
sttty O 1y 35ke oS b 55 elyy e UIgh )l (gl yilS ¢ i ) 5l slacs o diogin miiduile
Sl Sy s Camadinnd Sl a)le St Lo Jolge V(o] Yolel g5 g o (oalad 3 000 S el) o laa ] (sla s
(ol Bl LoV s Sis) gl glo ko o w55 (g, talillsn oS (1ol ¢ ivojs slocel sy
el b ol oY e Gl pas)eutS (5Nl 5t o5 4l pltS” Sladss Gl 51 le (55l Jelgs —F
lmaSt > ol y)in (shole 5 o) o)l 153 LialS 51 15yke T plio Leloe —0 .45 5 2 51 5,18 g (3930
ol & olSgy (Sianly 51 4 )ke Caxtio g (6501 Jolg =5 (555U g ixkio (S B)las i ()15 5 o oo 2 ) 39 b
(Masoudi et al., 2014) gjlog e Joo pol mluo s ol JWsl ol (655 Bpae il

SrAebip g @lie parass (Slojlw (Salon Jold Jitawe yite) ot pie =g byl (e datly (g0 4 Gig}y 0]
Lazdly o300y o5 Jpos i) Juusits: g (oo g (s0latdl o solanl e g8 olul 5 il jeio) 686 (61510l 0 SV oo
o @l pialS b JUsSits o5 by ams o Gl ) 6yl (leiityd <8 )Lt 5 (Sinlon d:00 b (o2l byl amd o i
Ol k) ol (648 S35 5 (o JS S0 lpteds o) oot 35095 2 Lo S8 o le WS (o i ) bl
5 @lie 42 )lSe Copto pof) dalllas ] a8 o i Soun Cogzle Coygra L) 6pgll S5 ez dll g > 48T (545 5 )9
5 sl S 99 ell p JSits g5y Jlanl ol o a2 1) JUSits Sl laaibinl Sl psie (sl bas (552)400
A5y b a8 sl Jlas] g o o JS jolas 395 o o3lizel T SPET 5" SPI JluSiis jasls I jolaie pts 45 395 oo dumline )] o
il el edes gy 55 s sl s VT (I3l 5 (Gt dngi (Sl anl pnex

CAls a8 ol (g3aie Jalgs I (mlS syl Sjloge phled (JLuSias las 1 (23U BT gy )3 1) adlate bl il ]
Ol g e e damogs (52l sladld sman 18y b &S cubly ] ol o (S pgbody el Hlgdd g onomn ] slaad,
g dnlss (I3l b )3 30 Sl S g plicamly spdos plojon Gl bl I3l das joboa 535 (6l doosiyY]
Olal38l 5 JLuslis Sy il (I3 93 o placanl g sl ST el sl § s | Sy Juslis Sy,
aolr el gl ol 5 sl SR b ) (JLSiis S s ppacan] 9 sdpls (8 4 o9 bl oS )3 b o0
sl 05 duasloms (55 ko g Of @olle ¢t Lo (55,9l (ol ¢ oot l)wius (b 1> (65 ke Byl ] (5 st
OFLS lsisd S i £ Ol5 soslil g 2l ol Ll ar g5 b Ll S gl (Sler pie VO (y 0 b adllan
Wl Oy 5 AN 2,3 4 pazmio Gl Shy b Uil g ele pitne Sllllae (e (S cpl 25 Sl Jilod
axlllao 390 B3game Cb Lo

g 33 gtz 4 Jlo 5] sordle s GBS VT, Colin b o8 3l 8 Syl (5550 8 o el 5 5,0 iz iy ol
L WO clateo (s 290 (sl 4550 9 2L Ao (gt = Jlod (lab 9 a2z 5 (359) 292> 5 (038) @5 (ko 4oy, 90
(s 9 () io) Cunl yuito Jlod )3 yio Weo b Cogin > e VVee 1 oles gl oy )3 Jleds FFOYD' B YSOYD' 5 5,5 VYOO
Ooeo) ¥ 390 3 el Jlos )3 )] Cumes 350y sl 03,5 0505 | 5 Kesilos dy3 =Y+ B a3 ¥Y 5l g puiio (clod pudl (clodls p3 . (VWAA
Jolis o))y slandl ol slajisy (VY ¢, 55 9 pM8 ol )l JliSa 1o p3 4a5 W)+ BV (0 Iagas Cunen o515 g 485
3 lytd (VY ¢ ogSul)iuwg gy NS 5 Ol pinmms > (g5 (Bl s Mo b g sl (Z0) 55y9liS g (AYO)rio (Y )loss
3 e o Yoo pia Ve amd p3 yio o YO+ 5l aiVlo ()b (pSobo ol 03gs dxlge ol wlio yialS g mas JLSiis b w3l cla b
L5 ials el JLSiis .l osd guejp) g (daw ol gD Wb Cl Coge (st g o> ial33l b ol e oS sl JialS e amd
5 i) Sl oy Jl dngy (o by ay el ol sl o s 285 5 LB (o) ol e o Sl s (o e
2 S (s 5 gl inlS W 5 o Sl cslag g eVl 5 (o= Jlo 5 el Y5 dblo (o 85 b 0 Comiayd
Ceadw ot 3 Jasiis (VF4V (1503 g dlg)oml 03 ) a2lge (i O b () 9 (2922 BBLe 13 0hagte) 0I5 4l
S0y § S S lon E5d g lgm (Sag (I3l ¢ Saelal O CodeS Sl el g S a8 oo g |y g 068 Sl 9 o

(V¥ oo g (glo)cusl ool i3 13k cow 1y dnaly g oDl o) S (sl oalad g IS | B S5 503 (sl g 00


http://hafthesar.iauh.ac.ir/article-1-2361-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-06-05 ]

IR B b 8 30 Logil ¢ ol ppo Woes (8 yond 1525

Gudos ghadl
adly dw o Sloj oLy ol ol a8 )3 18wy 9yse oyl ;3 SPEIs SPT dlw & JluSis (sl Glpss ¥ o jo
o>l jlade wim a WWAY JLuw 5 dS s o oyl b wy o Cowl 0 oaliie jguiS™ 1 SPEI-VY Lad i b buad jlows Jluslis
asbly oy i a8 gya byl a8l o)l odas jobay JluSid G (loy cudiS L g 00 Ao 0ylgen ol daw 40 SPEI
bl o JLaSits gLy sl ol 43,5 51,3 JluSis 15U cov ) colue 1 7V0 3g0m g sl &) VFer Jlo s Jluslis
3 4S8 6 y9bany il ol 5,0 Sials g bed Gilisl glosen w55l 250 Wl e gl oyl wcal SPI 5l iy SPEIL asls

Gl 0390 o 4oyl il 51 piin Colye 4 bod &l i) sla Jlo

3
2 |17s
1.49
1.38 —_—

95

1 0.59 i 0.6 0.78 09

027 | 0.26
L 0.08 0.02

SPI-12

SPEI-12

(NDWMC :3sls) (M-« =3¥VY) )l 595 5 SPEI-VY 4 SPI-VY JlSis a8 ls -V g

Lol .ol 4_';513)1; Ol).e"{ ) P Jab.c 9 G\b&o O bl Julos & ool ot eww Sy o, 5l oalawl b LYy C)i‘
72 3 St ool 5 pglae (Cmio =65l o @lie (gt bame (25558 (ool elotzl) sl i (15
b a8 JLusiis  aly slasoly SPET g SPI sla jadli b  Suwed dusbro g (Sloj (slo gy (wyp b b (olwlid witnems
Ptee Coled )0 9355 walyd 558 bl 6l U s (gles bl esls \515,5 Clesl wisgs (R) cpusd cu pd (ks
2225 plolid JWSzs il p3 (I8 Spdpl 2 138,58 Jelse

(+ VY 5l yiaS e ) SPLl gYL sl o pd (05ko b SPEIL dale VW JLuSlis jad b ol lis iegh cpl )0 Woaly Juloo
ale el Jalye 4z U6 535 0120 5 (s s () ol I3 > St BT sl sl 5L el
VIF (5050 5l cojlmw oo slas S (sl sl (659l p3 il g ¢ ol wlio p3 Slusl B o ooladl o5 )3 (o> slocaslu
ioils s JsSis Julow oS 08 o ST ol i axlinl ad e s Jolse Bis g ololis cas (ubyly pygs Jols)
ol (il 5 ol Jolge lajad (555

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae

'
—


http://hafthesar.iauh.ac.ir/article-1-2361-en.html

afthesar.iauh.ac.ir on 2026-06-05 ]

[ Downlo

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae

o 0,95 dw 45 (4 R R WS JUSS pol> g ol (S5

ooy oS (15,8 ) Jho (gl (99)5 Olsis s oy @lio Sl oabigyglaer JoleVOF I ole VF (ot on (g5l plosl ) ey
2008 olwld olies b epdncuwl 0 5% pre Jole YA MLR ig, 5l eolaiwl b ccolys 5o .ssloads ol (MLR)
5 (Ward et al., 2020) :,,LSen g Ward Lwg sasas]) saummads wlol 1 JWSis g0l Ob 550 Joloe ) Jods
Al oasd i dib wiwn JLuSiES £68g 50 e cban]yd g Slusl by culld oses @l sl sams lis 48 S laatss
ol 3 B S S JLasSits el JalS 4 wilg o 09 bis bl b bl b 4zl 38 Sosdal Jolse
Colus gy o sludd Coluns oyl olie aile  Llolge o piShs byl il 10 g diwd S yiie alisee (glb pitupw > Jolgs
Slss )l 5 (sxe @90 MLR Jao ils (285 JUsSiis pdyenl 09,5 @y 53 00 5 0 Shaad o 135y £« bl
7t Fe Gl sl it Gyt |) Cmar 10 5 (65918 (8] e i pned ((Olguls (o o Cumar (S aiile

5158 g5lwonlal g S, Lie cila) g3lgml &5 55 g (B lo ) drwgi)iw cudyls 5 Ol ol @lio wisle b lup; Jolgs
cdzol> u‘_wl..\.Q‘J 9 L“A.AM—MJ)OLO).) Ny 9 Lr—“’l"\'?r’ }5‘).0 slass 097 (6,55 LJ\Q‘}-C ledds wlolid P50 (sl yusie oy )i pheo
O gme L_;Lu.&&» ).gl).g P dxols CoM d)JJJLMT w.lblf B (u_lL.uSw.o )‘ OA.’.)LMT .)‘)Bl L oleas dfl)l 9 LM‘J.QH ‘_)*’)9-"1
g s

Iy o] oanls lie w3V elein] piwaw ¢ (DVI) JluSlis s pds o] ol Oyt (63laiBl piuw 423 o LS gl
6l s ongo Joolse ol amd o i 1y s pds wi S s e g ;,\1 2o b g &S Iy o)l
Asloasd ylyag s ks 5 (3LaiBl (slypium pdicun] LS5 Eel 5 oad Jlsis b elanl 5 ool glb g
il g mio sla bgels an y e Ol sy iwe LU drwgi b ol e s g (58] (50 50 (6y9ld sla Cudgime
oly ials g ol o e (Sauss Lol Jole (ool bl o &) Slusl (sla culad oS el osd duojpj o] pdaw s
ol 039 JLuSis b gl (6,550

(St o sbad Wl o)L Joli oaldS Jole 5 a8 5,8 Slolids 1) olps Jlsis cplocan] 0 She Jole YA laodly oo
R KPS IR ONY .(\Jﬁ,\?)m’)b caliseo (slapiumo 1) ).ub O i (amis Cansss g (60lquoly & 43 ‘u.gT ccdloy; ety bl Cauwg
2 Jlsis Jills Saien,d g (Shom oxialis 4 wlode I8 80 wiuww 93 5 dw Glea )3 cuiy 4 jo ;50 Jele £ gV Y
Ll ol).e;

O e JuSizd 6yl p 550 Jolse g bt =) Joi>
IR b Jlsiis > S50 slapius
5 - leas o ”JJAMT D )% |
9..L5.))" O ki lww.... ’ ckis kel el OIS e Sy 1 e Jelge

Cxwo ()

# #* # # # () 095400 S sl g bjg0l) (odlgwls &3
# # # # (03l 33 b5 i) dye g 5 Sl Cansss
#* #* #* Cuzes B

sl

N ® S &5

# # # # il a9

# # # # R PHEPIRTS
# # # # # Uil Oliee

sdlaidl

S Sl S o Sas
# # # S o> g Dl

Ol

# # Ol 4 ahar cub b



http://hafthesar.iauh.ac.ir/article-1-2361-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-06-05 ]

IR B b 8 30 Logil ¢ ol ppo Woes (8 yond 1525

R Aed JUSdS 3 e lapluns

(=)

O e vl 3 3o Jolge

* # - g ol g 5 4 by Ao =
# il ol s 33
% 2 # o slacsloy; 900 3
SirgkiS (3] pdaw Y
* #* )9l da (g o) 2
# $5291iS pgows yldo ?
#* # imivo lg jlade =,
Wy g5 0B g0 cud b 9 %
# # # il 3810 slass Ed 2
# # (olicily) K53 gling) clos oS s b Y
# % # b sl K colue —3\
# # SigkiS sl (Bl g celio %
# oss cbilis gblia Colus

o el sl o JluSlis )5 Sgo Jolge (gaiy oM -V Joi

F IS CHL 05,5 )3 Josle Ve ) (wMS CH 095 5 Jole ¥ (Jluslis yials slisly ) 330 Jolgs (ganail > coled o
Jolos eyt Jolis CHL 09,5 (¥ Jods )it oo (sizdiwd F WM CHL 54,5 )3 Jole & ¥ oM CH 09,5 ;5 Jole &
Sie Yol g3ya0bp dinjls g 039 wliw g odlazdl (M (sl puiite 4y il 45 Canl 39 (6 s peis CublB b 138,50
Olagouss | Ozl 5 (20,05 (63,509 pilis sl (b5 2]y 5 )5 ) £ 51 Slie oS il a9 Sl Jalse ol s i

s 03 b

s 31353
P

RV RY
Phe Jole

$om Jele

CH

R PUEPIRS JOR NS

CH

S o (5LaB Coluno

CH

(0189 €8 o 5 (bjgel)g0lguly &5

CHL

Ul ol

CHL

o glocdloy; da

CHL

(0315 )3 (b5 LE&)Spe g ()5 el

CHL

Camex> (JB

CHL

ol gt byl

CHL

d).e(u)ul S ko 1A

CHL

sl 38750 olass

CHL

(wbislyy b3y b )oleys IS olass

CHL

by colue

| 4| t| ||| |||

CHL

b b e coles

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae

oY



http://hafthesar.iauh.ac.ir/article-1-2361-en.html

afthesar.iauh.ac.ir on 2026-06-05 ]

[ Downlo

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae

o 0,95 dw 45 (4 R R WS JUSS pol> g ol (S5

PCOM K% Sy £95 S50 Jale il

S Jole oaises Lo Sy Jole

¥ CH Sl 4239,

Y CH S p> g dldas

A CH S 5 ol g 5y &b by Lo

5 CH sl oy Caws Y

v CH S5 2l e

Y CH S5y9LS dowy gy Juo )

¥ CH (55998 pyows lAde

¥ CH SipaliS sl (8l 92 camlio

Y CHL Cama Ay 7

Y CHL &8 gy

¥ CHL S P Ao -

Al CHL o SIgi s

Y CHL Wi S A5 0B gy b bo

Y CHL ok cblis 3ble colus

Ly Joelpe a8 Jlo o aaiiS oo ool d 1) (Jusits gyl g (10 Sl 39,08 (390l siilo CH s 55 LB Jelss
CSlye dldds oyl dias M (68w ko pur g e SVgb (g3 y40b s Liols o slacSlo g (gjlwgs ile CHL dgdoe puss cubils
Blaogs glmojoyy 5 (bjgel Ssaoliss Slobidl Sl S5 & Cunl samsir ol slodolyy (Db ©yg 8 02iBOLES (5 05y

..3).:5).3).) l) [WERV L;"Y?b

S5 4o g o

oo bl el oo il 381 50 CDVI (:85ke dbod il 381 b g dituds s alasly G (glyls CDVI g Lod ax (31 48" aad o lis ol
Slmen 55 93 0l Ot e 2 (g el osSine alaly g5 CDVIg il 3y50 53 (RZ = 0.06)ul o5 sl Ll et (305
5 (1=-0.34)_Siusan gyt Ly g Sam alaly el CDVI g SLis el (RP=0.12)cims Lol ssSxe dlasl, clyls CDVI,
Lyl a8 amd o i ol ol (Y pgead) s s (1 < 0.15) (s phcamwl slayadli b cams abaly (SPEI 4 SPI) JluSis (sla jadls
45 e ) il oo Cmd] g3d90 (ol i gadgs Lo oty Juis (sl 1515 o3 (ol ol
An3 o LS5 5 b Spgleol 5o | (ool 5 eloz]

3> Lt i i (gl Jdo 015 3929 CDVI g el il (g (haonid b3l €85 aonl (oo j5bey ol o0
sl pizo b (g)bhline daly i Lo i b 35 JWSis ol 15 1y o pdocaml opyiig (odbaidl ¢ olos] olbpium
Sl Joloe yiage i onimd lis ol opl yuands (-0.57 Suis [asls 9-0.51 i,b 0.56L b buwgie (Stwwan)ols oL olddl
Lo sl 5 adldl (sloyite (n (Stasod (§bline gy (slp sl JUStS (g plicaml ) orldl bolge 4 G (D0
Y elad o a8 ol L guls b plool (@0.05 L)oo 0 A0 yluebs! daw 53y pw] (Siisad oy (50 ( JuSiis ool
o aS amd o Lt yel ol g @l ieS p-value oS basxe plocaml piuaw )0 > 4 09 yibo 0 lade I p-value e
Dt S gyt oS5 Sl (pats o iy Jolins Ssad 332 Sl g b s 3 g gl 3
Coypd p oge sl ors asls s (anle VY)SPELG SPI aslis 95 L CDVI (o (Soused (awyp 4 ¢ ool bolyis g JUuSiis ol
2l oad )] JLsSits (ails 9 blis )0 goly 5 oddcaml plian (15 )0 JUSiS ol slopadli (ST, (1) (Sten
(¥ pguas)anl 039 +/V0 5l yieS JUuSiid (cla yadls 5 cow] sloadls o (Siumed Copd Hlbe @Vl oles


http://hafthesar.iauh.ac.ir/article-1-2361-en.html

1.00

=
=]
S

IR B b 8 30 Logil ¢ ol ppo Woes (8 yond 1525

() ()
% %
£0.75 | s ® 2075 e ®
= 'Y < @ o
E . 'ﬁt.‘.{“h $ E d:'&q.:o‘.
> : “t. e > e Lo e Y
2 050 L £20.50 + A
O Q
s s
= r=0.24 2 r=-0.34
= 0.25 =025 |
<9 D
= =
0.00 : : : : 0.00 . : :
5 10 15 20 25 30 50 350 650 950 1250
Temperature (C°) Precipitation(mm/yr)
1.00 —
. @
(] H
CD : :
5 O\\ Country average Aridity index
~ - [ ] | S e
~ 0.75 e . i b
g LR P
> 0.‘ H a LS
a o $ide -
O 050 3
“5 r=-0.34
=
S
0.25 | L
= Arid { Dry! Sub-Humid
Hypeg-Arid) Semi ,\;n-l(_! Humid
0.00 — : :
0.00 0.50 1.00 1.50 2.00

Aridity Index (P/PET)

[ Downloaded from hafthesar.iauh.ac.ir on 2026-06-05 ]

S (adls (g) 5 b () L (W) Gl > odldl glapins b (CDVI) Jlusias gl Ob qols jasls bls)l =Y g

1.00 1.00
0.75 A IR 0.75 R A
- . 0.0..:.'. éﬁ‘:’. = A‘A?.“A &““ﬁ
- e ooe e a4 aaa

- - a
K ee o, V 4 AA 'ys 4
2 050 T v = 0.50 L £
@) ®)

0.25 + — 0.25

=-0.10 r=-0.11
0.00 d A . 0.00 A L .
-3 -2 1 0 1 2 3 -3 2 1 0 1 2 3

SPI-12 month

SPEI-12 month

o hges ;3 SPEL-124 Gl jlages ;> SPI-12 Jlsiis (a3ls 9 o CDVI  Stivon ol s =¥ jgus

Gl ais pass el oyleg s S8 VY bl pd ofgds  JluSis ply o )91;.413 e doul 33 b pde ool sladdlie id
SLoml 5 gl 9,5 L ol i Coppte slocusbis (1905 B0y 51 45 sl (I8 Cslis 9 (5320000 2 E5590 Jgl i il
Sepe sk il as oyl 2ST o Blo Copio 4 pod din ) b 5 arels p JlSis cll (ials jglatedy ey sladsl y

Sl 1le (g3 (slas)gld l oolitl g o sl 5 (gjlooydd slaojls jlodlatsl alex Sl ol @jsi 5 035 sloig)
slooygd (155 2 Mojls o sl i 2T 5 (250l 12 AT cgdg0 pw driz 53 29 0 Bime Ol CudeS Gl g o)l Madign
5 ol Sl 3)50 )3 Sl oMbl 5 rb o Copde § O GBpmo 3 (g2ddy o jogad ) (g b Sl (ool
Slaplojlus (g s e85 )lie G55 dawlya o5 Cusl (o)ler arx cSlie 5 (g)l0n ol JSiS @ Loy claining

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae

oF



http://hafthesar.iauh.ac.ir/article-1-2361-en.html

afthesar.iauh.ac.ir on 2026-06-05 ]

[ Downlo

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae

o 0,95 dw 45 (4 R R WS JUSS pol> g ol (S5

5 o @l Copie die) 3 ogad o (Fd sl e (5)Sen Coghi g Ol Sy e slaaslyy 5 e sladle 5 (g3
@b o (i @)l slapiu slonl dlowg 45 Cuwl (0Ll g (2555wl (slS ad> ooy bl o0 1y Sl
dale 4o (yhla sl bolyd )3 ohgas daglion § St 4 (2555wl sl gilo sl 5 JLSis L agalge )3 (o pte sladaly
5 o @lie Copde S gl Slbli)l 5 Sledbl (slacsyshs 5l oalitul L 4 sl (5l 51 oolitisl i (e005" i o) o0 H5b5
S el oo din Gretin 5333, (o0 i el e 5 BB 4 (S renal Sl (ol sloodls Sl gyl 0 (Jlusutd o iy
Chl as dlasgSa gped glabae Sk g Ghb ol s Ol gl e (lad 5 Sk ke jw clacdlon dang Bk
FLeSid ol 3 1y g e Glgien ailie (pl 4 drgi b pS 13 (6080 9)90 aidl atdh ) (Jlusits bl S dgu0 9 Jood
23 ol yod e claasly Jlosl g mabss (cly ccales y3 0l ialisl ol elaylymo b ablie (el 1) o (Solel 95,5 5,5l
Sl 1 Sy 2 3 ol pa3Ls o BT 68 18 335 (il s (s y90 il slaptns o o] ol el
ol 48,5518 b5l )90 gt ol b &5 i

Flo 3y500 diz ol 5550 sl 10 (slaasls S G P8 2 as e e (53185 g3l ALl (ogas > S sow ]
ol O olie guomo o pde pae ( JUSiS 90 1 phe Jelge 5l (K Sl 4 do g b a5 ol Ol wlie o e st 1l Cucnl
oilS 4 (e ol gl bl g bis g 10L8 gl (slaptuns dbul (ol Bpas (giluding b Blg e pte 525 g5l
S5 g eolayd g cuslige ol b basje slacdlu s dgue 2k 3l 45 315 J13 sl dnwg )] 5l dm S S8 JlaSiid o]
Slacaul jl 903, S oS Lacsloy; dawy 4 Bl o canlio Co e g o d3lis (¢ plican] LialS )3 gpe Jolge olgicas
el Loyl b agalge p3 leMbl a wpiuwd g (63lgwl &5 cul eloin! a1 g (b590] 3)90 Cpmagas 20l JluSis 5 56
L agelse o |y anale casailys g ool (il 8l 1) ogas (aLSTeglucinp g (odjgel sl b bl o (o g5k 0 00
A Syl )3 Fse Jlse S0 5l gl slaatie 5 ()80 &5 sl (oolatil Co e Eadse (e)loy S Cugi JLSits
Ao GialS ] JLasis b ooladl jlis da )8 g | coles 5 (Jad slacus 8 olul b wile o (olaiBl cuwpd Co pie
A 1 (65105 5 e dlard K03 3l oa @l S o g G laome bt sl g Lo (5510 oh0 E5090 (e
Slpo dny ang b aalSy JLsis 1 36 lacawl ok dnsg  Cun boes | cblis ol b Slg o (20 )55l
ol glie Copioe b lagpe slaasls s9) g2 0fugts 05 4ed A8 VY 3blie (e (o3l gl & €85 s g o0 <360
1 ot sl Li0LS )5 waiie ygbods il o Jalge ol sy dnlgs (i b Lelan] LalT 4 ol dawgs
Ak S50 olad b gl Gl g Jlusizs

slagplaio 3 Laosly (3 Conl (1w 45 Sjgo cpds 39 Bodly (S dy (o yiwd Cudgiome gl nl s ille 5l (S
Lany aS0) Uy g winsles dgime |y 3385 ol Joloss g5 o gogm el 45 il o piod yo (glaloes b (cladlaie Mis) 5558
Jits ol Jalos (sly odls ol oS 1 2,38 cgm 58U o o 2 155 o 48 598 puitio 3B L L LBl (559,40 slaodls
Lioylas By pd cpimsdy opl ouomen bl (gyidn ooy 4 L cunl (e 5380 sl oo (gl Lol 039 cawlio )05 o
Slolpgabey oy 2 42 40l ) bl 222 ole Sl 5 ae Jalge o] JaSlis @l b 3480 S5 (ol e 6l
@3y 58U )y 29b e 4By (JLaSis (s g (s pdam] Sy dire 3 ST Sliios (gl laylSal) g byans
53l s chlisee (sla s (§ sl S Vg (sl LSS g5y 8T oo 4 o Slados) syl 5 JluSas
il g JluSiis b Giliseo gl 53 (5 pdml slopadls ) Ui plgiods S SS o1y nl i S )3 4 Wl e
@ 0l o SleMbl ol wygl lieyl 4 (5,40l 0 g LIS Cuslus gl (i syl SleMbl Klg5 o glaw opl 4 lasely Comlus
393 5| i (slmodly 5l odlatl )93 31 i (slaodld 5l edlitwl (A8 SaS O polie Co e Sgao 5 4l pSiin (sl Sl dnrgs
DS a8 b mlie ] @il g JSid cundy 5l )3 365 sl Lo 4 wilgi o Gleam " ERA claosls aiile
e glgisan 03,8 S8 slaihio g e mhiw > Jlaisl Glinags ¢ i cuwl bli ololis 4 15lg5 o odls ]
oo A Al o] liiod) JLSlis g polul p gpiplad ddllas 8505 51,8 oolitel 390 IS Cusliws sl (6565 e
Jlos ey 15155 e 2,809y ol 5313 syl (bt yim(6509lS 5 (S5lg et ouliblpn— JluSias Gl elgl 5T
Sy 2ljl (28 S8 JLusiis g95 bl 1o Sy Coppde sl (2hb 4 g oad oo pdy)ld I 65 3.8


http://hafthesar.iauh.ac.ir/article-1-2361-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-06-05 ]

IR B b 8 30 Logil ¢ ol ppo Woes (8 yond 1525

OB &5 (oo el 3 1) Sl (et g @l Ojgo s (JLSUiS Sany (2b))) 3590 53 320) st g0 d (JluSits
eyl g lolid @ Wlg oo bl ol 2553158 (s 2)90 JUuSiS IS Sy e 3 sl pdilas Jelge
Elysis (el il el lies > b) ot (clags s dnugd (45 SaS bind plowl Sy LEdlS (glyy ayly 45 ileladl
Olg=edny 1515 oo g ylis (] b 22l 2vie (s iyl (5g) 2 dawg slodely Sl 5l e S50 4 Gyl (asls
olatwl)o)lime iz (65 ol 39 51 0oLl (59 odlisul (JUuSiid Ll b dealye 13 ioyaelip g oot ¢lp )l
ol S Gyl IS sl S Sl g Bogaylis (i (alslid 4 Bl oo 0)lixodiz (6565 el S0 ST ]
Glaasly jlealy STL sl 4 3sal gy Slosouad ccalises (sl ylne (wlul 5 a8 a3 o |y Gl pl lpde 45,4,
S SaS i 5 Sy Slalllan 4y 15 o JluSeis slmtolyy s sl 2ol)1S 5 olaie ol (SGb oSy ol JluSits
Sl e gie So e Slon B adl phcal Glapiums 5 oloj e g9y oloj b lasiye SleMbl Jalis b 03 SOL
Sloj slas s 15 sl 00l (g5luosl sl g 5l odliil) S50 else (g3losle dnusgs (2,65 )8 oozl 5,90 T i
sl Glsisany 13l55 o Woals ol S S (sl ool St sloge )l oy 2 42 Sl 0 S50 Jalse 5| 55V
Jelos sl 5l ealisisl) e Jalse (s sl Cupmlion el (-390 odlizol (55,98 5 f qulio Copso fly (565 oy
L uiS S8 e 4 Blg5 o leMbl cpl s slolis he Jolse a4 el Camlus U a8 SaS Wlgh o (2958 5 Comslus
oo Slea sleedls jleslitl aizled (2 (6l (I i 55550 slasPl ol g WS S 505 sulS” Lelse (55,
S olgiedr Blg oo o spiplas 5 JLsSts b5yl )3 5905l o p (ke Sl slodly degeze 3,515 3,50, 510 )9 ]
CaBy yili8l 4wl o Wodls pl e (oo y0 0 (K] (slrodly 1 oslaiwl )0 dg3 g0 oz b oade gl cunlio )l
(S S8 e L6y maoad g o el

slocsglid j) oolanl 23,5 oo slaitny o3 slo ol 415 9 (JLuSUiS pls 5 (05 RN opgleol GBI sl (IS sk
ol e ol 4 ey sl el e S 4y sl ISl gy g cudloyy Sl spSole 5 Ol e Sk el 93 ) o Wibo (g
Slacdlop; e pogadyd CwlpVlps¥ Cunjlase (lojlo g ol )b 9y il o (Salen sl (oisul8 0l S
b sl i ool S (2l S o it olelid (ly (ng slacs)sld ] edlitel 5 S (sloaSid (sjlog s o]
i Slae oy L agalse jolaiods iz sl Sllas Sal) G 55 b sl sbigel sloelS)S g s ST (slayaS
b dpalan j0 a8 Sleladl agy plosl (gly il pho 5 (5y908 (530l Ldodidy (g35400 0 (gl (o8l s i (sla S 3l oolasiwl ¢S]
a2 250 Gl e il olated pled ES)lie Ll ot gele (540l (905 9 o0 ol (JuSits ale) (o (sl
bLio 4 sibo) bl 5 5 45 sl o sl olazal 5 coobatdl (gl (o) yas NS 55 3,5 L5 copd olppdo 5 oo gtans
i o yiod 390 5 2al)305 LBl (gl les cloasliyy gl 2l Sllos )Sal) 15,5 )15 JUSis (50 10 il (Ortianils
w5 gl (Jle sly ol osds Ol e jzalS ceb (g o slajlogedlo 16k) lubl dawg «yly05 oed 5 ol Gy
0359 5 b Gl 5 ol lio Syl 4y e bl anog aslyy 9 Lsly cul )3 sl 003 Ol Gl il sl sy,
Gl Coonl Pl jlows (50 dawes

s9lis iz sl B 5 (ysbiceS il )5S )3 gl ale S (glojpd 3890 Slo o8 | Gl o Fidas o lSal, )] (ol
3,8 ooliwl o Wzl y94ds 9

G390 b3Sl St (e Sl Sl oalizal bt o] G5 5 JUSUS Ca e 5 gy slajed S (S bl )3 bl
ol LB S 3151y gyl o1jSes (sladils, IS 5 55,5 5 (SO gk )b ams LialS ) o O wlie 4y 3¢5 | Sualy sl o
1y 293 5L 2)90 ol ey Jaslss (slaoyg )3 b sl 03,8 S8 0 & o ol A A5 Sunalil T 2 pgelee Yoo il
alo 5 jw slab ol )3 ordadar OIS 5l suse odliul (sl Ol bl 4 iy Gbapts | sbo)l rizman A8 (el
Glo3inS i T glbymseS gbsls ol cymizans ol 00 ppsid o ol Lt LinlS el Al oyl S oo aolit
Lol g0l linls ol L pypgaS’ ) sl 03,8 Ll Ol Gpmo 3 (g adpo Ca (50,0050 (g0 g6l sl
(WAF (J)slosgs (gl ydo (sladaly g o5590]

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae

94
H


http://hafthesar.iauh.ac.ir/article-1-2361-en.html

afthesar.iauh.ac.ir on 2026-06-05 ]

[ Downlo

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae

o 0,95 dw 45 (4 R R WS JUSS pol> g ol (S5

592 4y sl Ly jped cnl b a2 g 598 o) (sla JUsSits (5§l (S byl oo 5 i sl 31 50 glbices Y
b slacydgie Jlosl b cpl 2] o8 Copte IS o )lSal dlex 1487 00 Ol Gl 510 3850 (Day Zero) «jiuo
bl Casgion ol Jlab JnlS Jold acodgims ol A8 Bpas 5oy )5 o 52 B0 e 3 jlore 850 0 4S5k g2 o LB e
OalS |y B pme Loy (tal38l (g BB sl |y Of Cod (3l ()0 0 oniads 292 ($p9p0 8 2 3l odlitol 5 Suas (sLtd
3 einss slocsslid 3l spSose b b o) A8 dr g Ol Bpas )3 g adpo 4 FsIe pska JNged ab el pldl ol oo
G52 ygkar |y Ol Bpae b aid S SaS oo ) Lot cpl 38" ool b ot (glulids g O Bpae ol (6l diadgn (slagptunsas
Millington & Scheba, 2021).5" 8

ol o a2l oo bty (693 b ol 2Ll ol o (opglaen slaptunms)in LSy sl Sal, 5l oalisal | j ygylSis ¥
B 4y 1y o a8 08 o eolitsl Sl Ol (6 pglen 0358 aSed Sy j1 b ol ol s o i 53 iS55 &y sl 0 350
slagsyslid 5l gl S oslitul Jlul aie S plgiedr Gl 51T sl 03,8 S8 106 & s () A5 0 Sl oo
5 o Bylas clp 8Lk Ol S o b Sawelsl O 4 1) OB a8 w8 e ookl (NEWater) o céljb cab i
st 3g5 oyl S o o0liil T gilin slmdiin plod e sy (PUB sy slog S 5l 10 ol 395 o odlizsl gl
(Tortajada, Joshi, & Biswas, 2013)cul Ol )5 9 asbuad (s yglao

FnSis 1l 53395 (550l dga00 sl (o208 Sloludl 3] (cloand y> i JUSiS L agalge ) g Wil )3 (pg0le ¥
S5luoyd sy (65853 jle (5o b g2 03518 g O (G3lodd pred ol (e S oSl alox 1l plo
Opgle pizman S je e Ol lyou 1L 00,8 S8 s 4 op3be cpl S ool )] 5 JLslis claoygn 1o b csle O
eV i Jols Lvaaliyy o) 0,8 al Jlo (sl gt 1)1 g Migiaes (2590l Gabo 3l Gl B pao il (sl (ool
LaoYb g aliag, sl g aub Ol plie jl cblis ¢y oladely oyygudo asldl 13 .5g 00 gjlwdinny (slo 90w g B paneS
YA (503 9 Sl 8)ag gy o sl 5l s pSols ¢ (o9l Lials Jolis claludl oyl 5,5 1]

03 0 gl d9e sl (mote Sl elly e 50 sloyreds 850 Sl gy b €S plgie aod gl
Syman (lalS by il ol C8bl 5 abjcses wile (ngh lacs)sld 3 IS alepw ol b oy (ol smjgeles Jlusiis
o plie j) cblis «Sinlon 5 250l clooled bl b Of mlio 42y oo dacydgime Jlosl 5 gl (bjgel ook 51
blon dgyo bl Sl S sle g (b

(ol dtanly i s 53 00058 Wb Joloe i 4y 330 Jole 2 oy59) Equation )

(395 00 cyas o), 8Co50 gy 3l oolitul b 5 Bolal Cjamds S50 Joleya oyj5) Relative abundance .Y

(355 saasd 0je> 10 ylolid )5 el las Le,@) Expert-Specific .

(oo olod yd (Lol 8" ol ylas) Expert-Overall ¥

3 b ol Jolixe 09,5 93 Sl o ©olds L a5 0 0wy 905] ) (b pSole auslio) T-test .0

g3 I &GSy 9 ibily o )3 Ygeas 9ol o d(louibely duslis) Ftest 5

L asilaie SO (g piniuwl e bl slp & cwl Jslis & ydiuwl 4asls (Drought Vulnerability Index) DVI .Y
Do o 0dldtwl JluSiis ply 3>

oadli cpais oS 5 il as  JLuSis ol gals (a3l (Composite Drought Vulnerability Index) CDVI A
g o 03litl Fole b5l sl sl

s A lg5 o hdeolisS )3 g i ly s aS 0y o)Ll lelge 4 5wl @y juws BB Jelge  xe 4 (Changeable Factors) CH A
ol Bymn 3 g2 dipo 03 gt igel e IS oy g A Lagio b o5 (I Ao po sinjli Vgoman g S
e > GopaneS VT8 o


http://hafthesar.iauh.ac.ir/article-1-2361-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-06-05 ]

IR B b 8 30 Logil ¢ ol ppo Woes (8 yond 1525

sl 5> s &8 3,1 0,Ll _Lolge 4y g Canl Codgazme b puis B Jolge  ixe 4 (Changeable with Limitations Factors) CHL

AR

Lol o (Salod 4wl (Son g diwd Poduzy \JW Jelge cpl il do g BB (6 )18 ko g tosids (g5 400 5 ¢ Jlo Lo jls
Slase o c,:T JEsl oy slypl  iSdy) slaaSis (gilwg sk u‘i sl a0y Jle sl asly L bz

World Meteorological Organization

Hastings

Hugo Framework

Richard Florida

David Harvey

Max Weber

Anthony Giddens

Douglas North

Michel Foucault

Emmanuel Castells

(u9)b oas > jlsliwl a3Li) SPI (Standardized Precipitation Index)
(3% 9 pu5es — oyl o 3 ylwilewl 4a3Ls) SPEI (Standardized Precipitation Evapotranspiration Index)
European Reanalysis

Global Land Evaporation Amsterdam

Y=Y (\Y) ¥y L;J).g)lg sladl .u)).a)

NANAY io pis lox o sopm p g (s 1) () 7)) Oleis o (WWAF) . Sg5 <]

u] d)..a.n u.sl)lf » L;w u]).sl W) » (\\C'Y) .d.)hb cc\.;nl.)d).\l.{\w1 9 6> ‘d5).m$ ‘J.a.njly‘ cu..s.}))éﬁ.?d) cl.a.».w cdblﬁ?
A=Y d2)WY pgrSis. (o))pad bl 1063 y90 aslllas) calise (clavg )8 g lagalil 5

o S et g Sy 3 (b S L drlge 13 (60 (e Cupe Cng syl (VT e ¢ Sl 3
Olg e o bazme g ol yos e jlone (slo o

AF-0Y (4)5 oo ol bl glas Jlos. oyl JlSis cladss p Lo . (VWAY) Lo, ol

Soloxe lyes GIRSS (o GuilyaiS ) (g5 (3L coadd y e (6505 el GliiCamnb gladooly 2 4SBT L s 5

‘Sl e 5

slmasials ;> (b 3l (3U il 5 6 ped anog (S3glshisess 2bi) (VM) eanlil oo 5 el s lio

MV=0OY ((FYIFY b sLdlyin sl yingd .ol ms s NS Sl sS

NV DIV pmal e ol s S a2 ST L )05 b8

ohalS Copde g sLa)lSaly (s (M) oo sl 5 e i M (s b OIS 00 o Slal

- Oledol

— Amaratunga, D., & Haigh, R. (Eds.). (2011). Post-disaster reconstruction of the built
environment: Rebuilding for resilience. Blackwell Publishing Ltd.

— Blauhut, V. (2020). The triple complexity of drought risk analysis and its visualization via
mapping: A review across scales and sectors. Earth-Science Reviews, 210.

AR
Y
AY
AY
N
NF
AY
A
AR
AR
AR

Yy

Sy
Y

Xbe

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae

'


http://hafthesar.iauh.ac.ir/article-1-2361-en.html

afthesar.iauh.ac.ir on 2026-06-05 ]

[ Downlo

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae

o 0,95 dw 45 (4 R R WS JUSS pol> g ol (S5

Blauhut, V., Stahl, K., Stagge, J. H., Tallaksen, L. M., Stefano, L. D., & Vogt, J. (2016).
Estimating drought risk across Europe from reported drought impacts, drought indices, and
vulnerability factors. Hydrology and Earth System Sciences, 20(7), 2779-2800.

Berchin, 1. I., Valduga, 1. B., Garcia, J., & de Andrade, J. B. S. O. (2017). Climate change and
forced migrations: An effort towards recognizing climate refugees. Geoforum, 84, 147-150.
Cariolet, J.-M., Vuillet, M., & Diab, Y. (2019). Mapping urban resilience to disasters — A
review. International Journal of Disaster Risk Reduction, 36, 101098.

Chen, N., Guo, H., & Xiang, H. (2023). Evaluation of urban resilience level and analysis of
obstacle factors: A case study of Hunan Province, China. Frontiers in Earth Science, 10, 1033441.
Florida, R. (2005). Cities and the creative class. City & Community, 4(3), 203-220.

Harvey, D. (1989). From managerialism to entrepreneurialism: The transformation in urban
governance in late capitalism. Geografiska Annaler: Series B, Human Geography, 71(1), 3-17.
Holling, C. S. (1973). Resilience and stability of ecological systems. Annual Review of Ecology
and Systematics, 4(1), 1-23.

IPCC. (2021). Climate change 2021: The physical science basis. Contribution of Working
Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change.
Cambridge University Press.

Jiao, W., Tian, C., Chang, Q., Novick, K. A., & Wang, L. (2019). A new multi-sensor integrated
index for drought monitoring. Agricultural and Forest Meteorology, 268, 74-85.

Kulkarni, S. S., Wardlow, B. D., Bayissa, Y. A., Tadesse, T., Svoboda, M. D., & Gedam, S. S.
(2020). Developing a remote sensing-based combined drought indicator approach for
agricultural drought monitoring over Marathwada, India. Remote Sensing, 12(2), 91.

Madani, K., AghaKouchak, A., & Mirchi, A. (2016). Iran’s socio-economic drought: Challenges
of a water-bankrupt nation. Iranian Studies, 49(6), 997-1016.

Manyena, B., Machingura, F., & O'Keefe, P. (2019). Disaster Resilience Integrated Framework
for Transformation (DRIFT): A new approach to theorising and operationalising resilience.
World Development, 122, 1-12.

Masoudi, M., & Hakimi, S. (2014). A new model for vulnerability assessment of drought in Iran
using Percent of Normal Precipitation Index (PNPI). Iranian Journal of Science, 38(4), 435-440.
Millington, N., & Scheba, S. (2021). Day zero and the infrastructures of climate change: Water
governance, inequality, and infrastructural politics in Cape Town's water crisis. International
Journal of Urban and Regional Research, 45(1), 116-132.

Ng, E., & Ren, C. (2018). China's adaptation to climate & urban climatic changes: A critical
review. Urban Climate, 24, 1-12.

Norris, F. H., Stevens, S. P., Pfefferbaum, B., Wyche, K. F., & Pfefferbaum, R. L. (2008).
Community resilience as a metaphor, theory, set of capacities, and strategy for disaster
readiness. American Journal of Community Psychology, 41(1-2), 127-150.

Ribeiro, P. J. G., & Gongalves, L. A. P. J. (2019). Urban resilience: A conceptual framework.
Sustainable Cities and Society, 50, 101625.

Sakurai, A., & Sato, T. (2021). Promoting education for disaster resilience and the Sendai
Framework for Disaster Risk Reduction. International Journal of Disaster Risk Reduction, 55,
102115.

Segnestam, L., Persson, A., Nilsson, M., Arvidsson, A., & Ijasz, E. (2002). Country
Environment Analysis: A review of international experience (Environment Strategy Papers, No.
8). World Bank.

Sharifi, A., & Yamagata, Y. (Eds.). (2018). Resilience-oriented urban planning: Theoretical and
empirical insights. Springer.

Shayanmehr, S., Rastegari Henneberry, S., Sabouhi Sabouni, M., & Shahnoushi Foroushani, N.
(2020). Climate change and sustainability of crop yield in dry regions: Food insecurity.
Sustainability, 12(23), 9890.


http://hafthesar.iauh.ac.ir/article-1-2361-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-06-05 ]

IR B b 8 30 Logil ¢ ol ppo Woes (8 yond 1525

Shen, R., Huang, A., Li, B., & Guo, J. (2019). Construction of a drought monitoring model
using deep learning based on multi-source remote sensing data. International Journal of Applied
Earth Observation and Geoinformation, 75, 1-12.

Tortajada, C., Joshi, Y. K., & Biswas, A. K. (2013). The Singapore water story: Sustainable
development in an urban city-state. Routledge.

Ward, P. J., Blauhut, V., Bloemendaal, N., Daniell, J. E., Ruiter, M. C. D., Duncan, M. J., &
Winsemius, H. C. (2020). Natural hazard risk assessments at the global scale. Natural Hazards
and Earth System Sciences, 20(4), 1069-1096.

Wright, J. H., Hill, N. A. O., Roe, D., Rowcliffe, J. M., Kumpel, N. F., Day, M., Booker, F., &
Milner-Gulland, E. J. (2016). Reframing the concept of alternative livelihoods. Conservation
Biology, 30(1), 7-13.

VEoO Yo /eha3ily Juo /poiy 5 oy oylens ylas Gt Jawsre Oladlae

'
—


http://hafthesar.iauh.ac.ir/article-1-2361-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-06-05 ]

Systematic and comprehensive assessment of drought in
Tehran metropolis in three time periods: 2011, 2016, and 2021.

Zahra Shiri, Ph.D. Candidate, Department of Urban Planning, Faculty of Architecture and Urban Planning,
Central Tehran Branch, Islamic Azad University, Tehran, Iran.

Mahta Mirmoghtadaee*, Assistant Professor, Department of Urban Planning, Faculty of Architecture and Urban
Planning, Central Tehran Branch, Islamic Azad University, Tehran, Iran.

Atoosa Modiri, Assistant Professor, Department of Urban Planning, Faculty of Architecture and Urban Planning,
Central Tehran Branch, Islamic Azad University, Tehran, Iran.

Hasti borgheipour, Assistant Professor, Department of Environmental Engineering, Faculty of Engineering,
Central Tehran Branch, Islamic Azad University, Tehran, Iran.

Received: 2025/6/12 Accepted: 2025/8/15

Extended abstract

Introduction: Considering the importance of drought as a destructive natural disaster impacting urban
systems, this research assesses drought in Tehran metropolis over three periods (2011, 2016, 2021) and
examines the role of institutional management in reproducing urban resilience.

Methodology: Using a quantitative explanatory approach, the study employed Monte Carlo sampling of
50 managers and experts, along with statistical data from the Statistical Center of Iran. Vulnerability
indices for six systems (social, economic, agricultural, environmental, water resources, industry-energy)
were calculated using four weighting methods: Equal weighting (Eq), random weighting (Ra), weighting
based on the opinions of experts in their field of expertise (Ex-sp), and weighting based on the opinions
of experts in all fields (Ex-ov). Drought resilience was measured using SPI, SPEI, multivariate linear
regression, and the Composite Drought Vulnerability Index (CDVI). From 154 initial factors, 76 were
selected after VIF collinearity testing, and 28 key factors were identified.

Results: Drought in Tehran is more influenced by human and managerial factors (excessive
groundwater withdrawal, unsustainable development, institutional fragmentation) than climatic factors.
Social (CDVI=0.72) and economic (CDVI=0.68) systems showed the highest vulnerability, while only
the environmental system demonstrated significant correlation with climatic variables (moderate
correlation: temperature 0.56, precipitation -0.51, aridity index -0.57). Institutional coordination,
resource allocation, and public participation were key resilience factors. The coefficient of determination
between climatic variables and CDVI was very low (R*=0.06 for temperature, 0.12 for precipitation),
and correlations between SPI/SPEI and vulnerability indices remained below 0.15, confirming the
decisive role of non-climatic factors. Among 28 influential factors, 12 were classified as rapidly
changeable (CH) factors (e.g., literacy rate, urban green space, treatment capacity) and 16 as changeable
with limitations (CHL) requiring long-term planning (e.g., precipitation, water infrastructure, population
density). The economic system showed the widest vulnerability range, while water resources and
environmental systems displayed the lowest vulnerability.

Conclusion: Tehran's drought resilience is less a product of climatic factors than a result of
unsustainable resource management and weak institutional governance. Key solutions include
establishing a cross-sectoral drought management institution, reforming water pricing, implementing
local capacity-building programs, strengthening institutional coordination, integrated water resource
management, and developing resilient infrastructure. Drawing on successful experiences from Barcelona
(desalination), Cape Town (Day Zero demand management), Singapore (NEWater and integrated
governance), and Melbourne (storage and conservation), long-term programs focusing on reducing
human-induced vulnerability are essential.

Keywords: Drought assessment, resilient city, institutional management role, Tehran metropolis
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