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Abstract

The aim of this study was to identify the key and effective
factors on the resilience threshold of urban spaces against
earthquakes in Zanjan. The research method was descriptive-
analytical. Statistical population of the study The statistical
population included all experts and managers of Zanjan
Municipality. A total of 27 people were selected as the sample
size and were selected using purposive sampling method. The
research tool was an expert questionnaire. Using the concept
of resilience threshold and socio-ecological approach in
studying the resilience of urban spaces is a research
innovation. The results show that most of the indicators
related to proper planning and design of communication
network and its coordination with the ecological context have
the highest driving force. Based on the output of the model,
the effective indicators on the threshold of social-ecological
resilience of urban spaces can be classified into 9 levels,
which in a more comprehensive classification can be divided
into three levels of basic, link and dependent indicators. Most
of the basic indicators that are most important in the urban
space resilience system are institutional variables, while the
link indicators are related to the characteristics of the road
network and the natural context of the urban space, and finally
the related indicators refer to the physical and functional
characteristics of the urban space.

Keywords
Resilience Threshold, Urban Space, Earthquake, Zanjan.

E-mail: zarabadi.s@gmail.com
*Corresponding Author: Zahra Sadat Saeedeh Zarabadi

ol
eloliss oyl b 550 5 e0lS Jolse ololid Gam b ol adlas
0351 oS = (vogs imgky b9y 45 12T 05 4 0 A3l Hl > el
Sobyed e g oS adS” Jolis (glol dmols 35 (g )lo] dnaly unsd
Sgad o) jl o3lisol b g 235 ess diged 2> iy 58 VY 2l aidgy o
3 odlitl el 03y 8y Al jiunyy Baio 3l b Ol Kedie (g,
SBlad ol gy 0 (oulidipst = lal 3505, 5 gl Alid pogie
Gl &S e (L5 gk @l D9l seme GBS Sygls 5D
b (Sinlon g (bl s ki Sk g (5jayaobiy b Lasye clo sl
3 Je (2o polely s S g9 npVl (b (Bllpg i
A b slolad Lwlipy — slanl gyl alul p 5o o asls
do ]y o 5o 5818 e Sy 3 o8 St (sl 6 o
Soals Ll Dga (s dindly 5 (s sl o aSLS aw
) sttn (50d Sl gl s > Cuonl it b & ook
S S b lasye (sigy (slooals &Sl o wmd go S5 (05 syt
& g iy Gl padld Coleiy 5 Cusl (5 peBslaS by g e &Sl

s oLl (g peslad (63,5575 IS sl s

Seuls” o5l
oL 3l g b slas ‘Lg)ﬂn,)b' Slol

@5 oam Sl 15 2 ghwnd Bkiumns 95



e b5l 50 s ped slalad (gl Wil gy ()l Lo s ) San 5 (o35 AA

-

doio
2998) 2> b ol 0 b 5 ooladl (sloizl (Sinp el ol od olab il polis ) S s pd slad
bl G ST s lalad g bl (D3 (omiinged Cuner Rl 4 d2gl ojgpel L(FY IVAY (2l g Slols
Sred slalad 5 Sludl gl Coenl 4 do gl & Al o o 0aitS WS Jele (Jlo (e 3 Jg 980 (3L OHugus
Ol 958 el gladSlas )3 JWET dboml o g 4LiS 008 @ b5 g quine Siuaely 5 Capde pis Spgo )
sl i g bylis ply jo sl g Gllasl & 5L )b 3535 gy wiws SO laicds (050 slalad 3y50 > & onl Pl 4SS
s b S0t Contl A3l b s oalS e (slaosyyy gdy plin ) adse cpl & Cusl ol po)ly (208 5 B
5 43l oaay b dblie 351 Jl955 s MY YA (28 5 (5315 G ) 392 it JB s 5 0o ) S ole S
dgdise ol iy 3 (Salel g Bl 1Sl 4y () a5 slald (g52)a0l 2 Ao > (S

a5 oS amde ol ]y e ol Sl g ol (i 5 ilies sl )gS )3 sy 8y 4 G i 50> S5 |
st |y 315 Lags 03,y ool lise 4 it byl glalamo 5 loplud] ol 4l 39 e cu )35 cel 355 (5395
315 4 oSS g5 ) Sl cul (A YR ik ) Gl Sglite (s pdyal 9090 cnl pl ) il (lag e |y a8 o0
ot 2 e dSugy 4 drgi Sl 0jg el & (IS 4l 0nd 5 0y (pl b BB 3 (a)teln g ) s el
25 o S0 606 19l 3,S0s) lsie Cov & s 00 g 55 (el Jolge 4 (S pdan] SlS L g U35
97 69lb parde siss &S cul ol p 5,8 B g9 cpl > (Angeler; Allen, 2016: 619; Alexander, 2013:1262)
2 oo glas il S 5 6rgld Y 5l Lol gladsel I 5oLl jlas (b slalad ) gyl cusE 5 oyl
gy w5y & psblan & Cunl T (o0 slad 6yl 3 Lol (55 caiis ) sl g pd sLad S 4 (o IS
P > aslgn b 5o las ol (Angeler et al, 2018: 544) sjlu o )55l Lo byl b1y 355 53,5 o JSKb g, 054
.(Davoudi, 2012: 303) & Lads Jlub 5 LS pias 5 olgieds |y 355 d35 £48

Ol (e (sl Sagy &t it B ol I S o e 5 o ll 53 5 L bl el (spasln g0
OB o3k 3,50s) cul (29 edisel pd slalad g b Sl dajd gl GBIBl 4 a2g s Cul Gpdicand
O g el il pl 3 (B Cunglie 8l 4y Bro g g s ped ol > (SN 5 (slol I ulidpg b Sk
8l (b yir 203 )15 Vb & lawgie (slaoj)) (e 98y i 9 YU Sl sladigy b 3blie 0p0) 3 () il yulpw &5 a03 oo
YL S (O ATAY e (i85 jlie (i) )l )5 oad Bl (28 (> g (ol G uS (o pme 3 o RS S9S
A ol (slalad ©pgloxe 3 pladjl g Sl e imar (VL 0515 (g e slaliad Sl alj S ool )] @ 4 g e
9 S3,Sa; b 3l odsy o g3 U oad coliopd 5 o BLb il 5 o ed slalad Sgely slols S0 (Soguyd
Jolge 5148 sl 005 w23 g odwmo pllas (S ¢(6 b it g5 (60 ($Uad A5 ol WSS 1l tnl asuidio 45wl b g
355295 b 536 gl sy soliate & iy ity ol HIS,SE 35 60 Slasil B 5l (Gl 2 g dpdye 8T il
ol y e Jelge lolid gl Ban ol cul 058 lolid Jeloe cul o Lalyy il (GLlSO) (ouolidpsy —(slaa!
s ()5l (el olislyy poliato s o L5 a8 ) k5 0 3l ule 50 (s s ped slalad wlidpg —elozz 55l
e slolad (gl ol wlisl 5o Jelge o cal ) ol Gidow Lol g cal e 25,5 0 B o 0590 Jelse (]
Scul ©pgo ar 4 Jale ol o Lailyy 9 2ialsS A5l > (s

1. Urban Resilience
2. Resilience
3. Ecology



S Sl
S ol
&l b
(Kablr, 2018 1108) Br-%) uLMJ I) &U)L b e u...wy u)b‘y b as L;uuli‘] UL) .))19 pb..\nb U)§ J:’.Iﬁl 2 )L» L)"J9| d‘)) d)Jub o)|9
oS ol 00y podo ol | iliee Slas (loj o ) 4 b pwlidipg 05 3l (55l et SE5 ol b olyem AP+ amd o
o LSyl gy (sl 96 > ponie oyl (Davoudi etal, 2013: 309) w)s ole glaciw 9 cilise (claolSas ) ado, phS o
(Bundschuh et al, 2017: 2576) cusl al, 2y, o Kaimg}s oy 53 ¢ Slojlo 9 (sl Sl g (molidper = cloin! (glapiuw

2 (33590 om0l lad 4 ) Jghite porae S & 08 L Sl 50 e puods (S pglecli 4 w0 (LS I imgly oy
sl il cilises gladiej 53 ol Jsoo Jlo 50 cunle JSILES (6yll S8 4 bgipe colie g Cusl il pole 5 (552)a0l
potde ¢ b (clapiuws 0 (VAVY) T Kilen clinlin ¢ slitl oo 3,5 4l p» cuss pude ol (Abid, 2016: 408)
b s a5 el 05 g Gloj 5L & ) domt ol @ pgST ) (arro s 518 odalie b (g9 35 gskae J3lS
5 (Cortinovis Geneletti, 2019: 49) sy Las Jobs el a4 &5 Sloj b ol (05 el 4 ately & 1 i ol
2905 iy 25 osas (393 tlgy Lain g Sy Gl )3 ol (2l g s (50 g Caglie e homis g (S)lxe |y (sygll
9 ..\:.))f C)Jan ;I‘V“’ Jamy VAAY JL» Bel P?J u*’)i’ A o.\mb ‘AUOLM:P}) Lg)ﬂub uly.cm L)")i’ u;l (HO”lng, 1973 23)
09,59 cpl (PImm, 1984: 325) 1S o oy witamsw bl 53 V3] 4365 10 51 o gl Lol o 4y cliS5h sy |y (650l
b A Y dige ($ )9l plgied 35 gl

S5y spstde il H9rb b 25 plae (B ()5 5> Mae )3 1) ((LelSS) (oubiips: —(olo] (6l porie elgh Y+ Jlu >
Sl § sl 5 28l JolSG (slatzl g ilidps: slaptugs ol Jliil § S & (b (Slaptass 3 sl S 5l Slillas
ol 4 (Abid, 2016: 410) wias a3 5 L > ladye 5 JaSo (slagtuss gt oS0 il Jis laptuns b 4 (Sojdon
Wit (553 g (BIlojldsd I pols 42> Gl & enzmy (slaptam (ol drg (sisd wldps — sla] (g)gll wasp
Lixo cpl 0 20,5y o] @ Wlgn gt 45 3,15 339 ol b zud g A polio yui Sl )3 ol (Glapius A5 4Byl
»» (Folke, 2010: 21) ol oLt 4 gsly 0 oo J925 5 S5 s (sl iliiporoloin] odzmy (slapiuns (U5 (55l
g Sl B15 5 (o lai) 55 ey otig) s oo Wlite (Sly 35 4 a8 b 0,55 ool i
4 39 04 ool Wpiunw (65955 51 a5 3game Liaas ddgl iy yai Gl a8 g abody sl oids (i 5L Ledly G S wiilos g o
(Sundstrom et al, 2018: 28) cul 4Bl JolSS (5 38> 09880

15 ool Jolge 31 (glod piuS” o L &8 aizads 9309 (645 41 9y Sy L o oulidpg: — sloa] (slapiuss lsisas i bayeed
Jols zoly> a5 ool 1l bLi) )3 mlie (il 5 sl 5 b e ¢ sini g aupman 1) ealon o o Sy aiile
40l Glgioes & Cupsdly cpl COLS al s Dol cpl don ol o it (Solite (San 8 g Jly) 9y (S syl
[(Sharifi; Yamagata, 2016: 260) cul oai (s 2 (59lb pogie (b yind 4 e )5 Glinl oy aes ol

5 Joo5 a2y 1y (606 ()5l (Y +¥) e g ]l 0 )] iy k5 bausgs (g30sk0 L5 (5 065 (S pglenls A pd
{(Alberti, 2003: 1173) 18 o sy laia] 3 g b lisilas 1 (et degosme Gl 53 daome  ilojls | L by )3 6,55k

Sloj ol > Jlowjlo (sloal - (SiST g (eloial - (ulidpg 4Sud 48 g (5 0 plaw S QU195 (V' +7) LS
(Campanella, 2006: 141) 1 o iy sy $yglol lgicas |y s b Gldasl 5 )55k sl e o

4. Holling

5. Ecological Resilience
6. Pimm

7. Engineering Resilience
8. Folke

9. Alberti

10.Campanella



w L)l > e slalad 6ygll il gy ksl Jloo )8 5 o0 5 Yoo

slogilly ply 3 Cuaglie cod)ls (Ve AP 3158 01038 48T s b (b Syl oy 5 o lai ) S
Siasl g g 5 e Uil g alejle 393 (clp (b e cudyls (Vo)) 0l 4 (Coaffee, 2008: 4635) o yse
Gl 50 (YoV8) BBl § sy aiS o iy ym (6 ppd (5y9ll lgicas ) (Ahern, 20110 341) lacls plo & yuss (e
@By b $otn Bl g gm0 ol «(s580b 5 5 (slo 03lal (sl (50 itisms (2155 1y (pglnl g ttls AT gLl g s
bl 1y epd (6ygll (YoNR) 0Ly ¢ 5065 (S0 iy, [(Sharifi; Yamagata, 2016: 269) wle>,S iy atwlgsl
S «Sa8) MR Sy 5l b (Glsabl pie b w55 i «lynis) Sl Ll ] Cla Gl prd pee Sy
b b )55 bl &5 bt 5 Sl b 003 ks 5 GUkl oe ol b ol b3k dgp g Ol i o
Alos,S iy a5 (GOmes; Pena, 2019: 119) uiS o dg9a5xe | ou]

wile 55lo g oty gy Slapians Copde 5 )3 Gy @M (ogrde )l & €l g e 595 iyl oy ]
0 Sy slalas (Bush; Doyon, 2019: 114) s)ls S puis plp 50 6,55k 5 slbail 1o o] SUlg a0 g conl n s
S o)l ol po)ly (2B g B> el i g o)Lt ply > (asilojludgs g Lkl 4 jli b (alad calo polie I (S lsa;
sSbes sl |y tshe gl oailejlongs 5 53k Sebls G b Sl (lSS) (ulidps —oleia] 65l 35S0
S (o0 w3 s

S9lPU 3 bl pspde
5 0uiiS ISl L wile | il cayjonsS e« Jlie plgicas D9 po oalisl Jlite Jlas 53 (53l g S)lans > Vil oy
5 (Fontana, 2016: 87) sas o olis 1) (5,4 slalad g byladls cp 2bsl g Slis e b s Lalgy 45 WS o iy yo5 phee
oy 6yt bly SYslia 9 Slss 3,5 2 (iomon g a3 dolad S g il (sl b (slalas 1y kil VS
Il s S 45 (6 ysbods 3,55 oo 33 |y i ogllas b &S ol llas ol (sl il o(gy5ll cons o Lol S e
Jsb 5 ol St 5 Lol edgims & 355 a5 Jold el bl oo (Bl 395 ool lilos (5135 )3 e oyl
.(Scheffer; Carpenter, 2003: 650) 34 .0 (\lo;

K8 oo g5 polidpg — olairl b owlidpg (slaptuns )3 Cglite (slag$) o shodgies | (6l il (V- -5) Sgd
)1 )il e (slaojgs s (slajpe 4 4 WS o dniS ol bl @ gy ailiwl (V< +8) el 4 Sy (FolKe et al, 2010: 25)

5 (Rist, 2014: 146) &S o Laseiio |y i (Subail cudyls 4 XS o iy yoi glodgions |y (5yslls bl oY1) ™Sy
(Sterk 15,5 o Jlai ) S o 3950 | i Cigllas o & Sllas al (slid plgieas 1y o] 35 (V1Y) oyl 5 7S s
.etal, 2017: 111)

sl ((bolS5) golisipgs = sloi] (39l (gl oyt dmalial o3gamme S5 )3 (55 )18 &S isdino 1ISam ¢ g 5],
WQ9MXWMQ6J}I&‘L§J@ Iy Ol g Slos (b Cgllas cls S 50 Wleh oo pituan Jlade > &S Lo oyl &
i Cople sy bl gl Shy 5 (K bkl deg plpls (Hilderbrand; Utz, 2015: 138) xs” yuss ;505 lojls
1B ol 1) s oS g 005 adge |y s oo (GY5b (gl g (Sl 4 (ST (layite ) s o Sl oy
bo o5 Sl o 399 & 5oy Sy slaills & S lgie ol ol {(FOIKe et al, 2004: 30) ol olas XS o Lais g

11. Coaffee
12. Ahern
13.Yamagata
14. Gomes
15. Pena
16.Threshold
17.Voyage
18. Walker
19. Salt

20. Turok
21. Sterk

22. Rockstrom



Oy > al b5 )8 5 e ol et Lol S e SIS T end pla (00 & (clailin] Lol b quaiants gytug, cBge basl s S b
.(Muradian, 2001: 8) 3,5 (3l j jhuws el il puis plys 13 i (gl il 3,815 wogn bais ailyd

wlad a8 el ] 85 BB pae a5 g 0 )] ) S Oty Gibgh (ogtde Jde odd awyp ol wluly
—elel sl 503 oSed g il sl 1) Gl )3 Ll CeblB bl (o)l le jaie SO plyea g
03950 45 ladiluo] 039a5e )3 yol (pl 45 sl i (slay Shg Lwlwly ablojlusgs o llal cud,bs 55 (JLelSS) wlidpg
8l o 3] S o yasidie | pinns (el

O Jex e -
Gkl
S slad oelangs o 3l s Shs [
i P cds 4 cuSL . .
S slad
p gl ol
ol | P
829 RIS sl 4y S > || skl egaxe
ool sl
l sl S Syl S
- sl TR
£ «;"t > 2dlojluodgs fs
lid —> sl L —
(l3)
d)sj A,JU 4.:“‘
& d\..lo.c Qal slad
)“ [ .)l?ul
Iy piam ogllae b | 5
. o] o3eioee g i
xS (P Dgdxe w0009 L)"’?B Llf’)]o

(LLlSS) lispyr = slomnl 5,500, b (o0 (sloalad (gyglls il s imgy ospie oo ) JSWS

355 Sladilos ) g 3ol I8 oy 3,90 matlie Jlai Sl ) laome el )3 (65l 25 adllas o (YVA) (23], Sam o 77, LS]
sl (6500 ol o 4y s S (5 0,085 ]y gl o 4y Sl (Ul (Sl Sl g wses 45 B T ol 4

4 Sansy 40yl g9 2 48 gy 2)90 ewlipy: —olaiz] ot 13 1) ($)gl b porde (igd 1 (YY) TS
S o 225 1y Jolse (o S ey g Blite Sty g olidpg — (oloiz] sl iz Canlo (5)5l0b

donts cpl g 0005 J13 oy 2050 |y e S3lnl slapasli 5 ajlae 5 slul 353 Baios )3 (YVF) PUBLL 5 sy
Ul ) ol 5 487 oald (0 53l silopgrde sl |y (g picuslio s )lai Sle Bl gyl d LSS 3,50, &S Wi
538 iy sl By b St Ll g 6y g ol s yaabiy g (s5loerle]

g o ol (olae iyl 1y e SO (oyglli g )1 J1)3 wyp 3590 o )3 |y (6)gl ol pogio 395 adlllas y3 (¥+10) Pl
855 s 3 (areci g eolaill ¢ elair] G il b agalye sl e (SYsb sl

a5l pordo gl s 9 2000 118 s 2 9550 |y (6060 (6rgll pogio 355 hmgly )3 (VYRA) lSan g 5l o3l5 s
g @l b ablia sl plojar (sl (Jlain] clocud s dng (sly 6 sSiokis] (6yglls 1050 iy JSb duw 4 b
ol 3l e (839580 9 S RRCutS 2 55 50 L S3aLBIS (6500

23. Agneler
24. Sterk

25. Yamagata
26. Abid



L AJ)J) )gl)g Sl d).e(w dL’aLAé d)ﬂ%“u ‘uij d)uwuﬁ) d)l:(&Lw J.Jau :Ol)lfw.m 9 Lg.)u))' \’Y

sl U dnele @l Bk g 2ol )18 )y 3590 symegloizl @lgw Cape 13 1y Gyl parie (WA) (an 5 (lind)
5 13,8 Byme )y dovl b wlel slad Slas s g o,lol cud )b o o) B iko 5 (6)lul dluvg 4 baylid Ol cudyls a5 glaxols

otelS ax Vg wals 3 los o byl 290 1y s A gl cslmadli g ol gy 5> (WTAY) )Sen 5 il
WL3,S° Byme gy L;”L.;U Uil lply opde g (S yd— elain] ¢ ) lamo o alasdl (a8 — gl lu ¢ Bl el s

oozl b dpio pib S )3 (6505 (659l 018 s slan gyl pi Jlos 4 393 imgh )3 (WAA) oK g SloS wle
csslonl (ool Jalge 1) (6ol oaisS s ool oyt i a5 3y (LS imgh bt laslyy  SlasT lele s
i oo SIS aee Cunj g (Lo o pde —old (sl

Sl ials jelateds odd (ciydaly Olelainl g odd sl i 5l clelasl )3 (g)glol Ladss > (WAA) o) Ken 5 JI]
ol olelean! a8 sl L Oldllas dons ol )8 duslie 5 wyp 390 AHP-VIKOR S5 SSS 1 ooliwl b a3l
WLy 58 65 Cellas Cumdy > (50 5 (eolaidl ( oolpd ¢ cloin] dlul 45 ol puss

Lo Jae il ookl b jlgal jas 13 (cpd s)glol p e el awyp a4 38 adlae > (WWAF) oK ¢ I35 o5l
— M aw (olail s maw YL AT S o )8 mew A 5o dlal &5 o LS ddllas pl b B, (6 s
ot dn g (npowl g plee daw (Fleil M g mhaw (Blopj du e gaw (Lptem ol g aoee
2 el da o« Syme aded > Blup) g dasre — G (b pie — ol (solaidl skl MICMAC s )3 yiocen
Llai8 )3 5118 dtuly et 5 JaseCiaw ) das g (s gm Adg>

A )3 Jawo 0 )bobre il 1> (606 Csllas (6pglol Caz 53 (5320000 (g & 365 adllas 3 ITAY) oSS 5 e
2 dege L;”LJU O &Sl s asllas dsen wilaidly y oLdlss GleMbl i ¢ g4l o Jao 5l g5 e b jlad
Aoyl 5l CSopm i b g 3,5 399 (g )bline abaly oo — a8 5 (o3las ¢ oolaidl o elazal slald bl (6)gll pdaw g ©Mxe
b e 5 )lgls 6)slol e

93 PRl (995
gk ol 5> ool 390 (lod Jae o (Jow — oy Cliiog i unle il (638 wban L 5l LSl Ghagg
SHbe Jlod (slaisdgyg 3 S (oo i o polie Gl odmy bulg) S50 4 (SLLE S8 &S sl gy )l Jeloo

b 030l (5 b dsbistan yy g 5l (6 pends

by ol JBlio OMoass (gl ol b cilies (g5 g 3blie ()b red olite 5 Glid)lS 4l Jold ()l anals
S S Nged gy il odliiwl b a0 sladiged Nad (sl diged oo loisdy 10 YV dlawi &S Wdg (o)l balus 5 los Al
3l gilodre 3l osliznl b oyl 5l sel coussay SleMbl g dal cosd 45 Jgub bl dolidiwp YV coles p> 0 O] siedin
D5 ol id odge b basye 45 g polic Lt dioly ol 1 6,5 15 abos 390 s s

Sl ) 590 apte (Sa Sy o fllad (b belse | Aol clajline (ol 2)535L (e 4l pol> adlllas >
ailfo (luigpes 5 ol (BT i 5 Slyd g ol sloel) (e o815 (Slablo w515 (galael (sl (Bl es
ool plSosil adge o Blopj g (sloatal g9 g (ol sloel) 4 (oo pid Gow (SlaS cuwslio @iy slajlne bl (SS954!
g o> (slaygmo o leibls clbodg g bolSe 5 ol plol w3guyd ol colus dacdlsy; plSotl glblas
Tbls)l adlse 5 (s 08 5L g g (SLaS 5 Lo p)lS LIST ojglatoria (slaldd «(g3,Sdas ity 55 slajline (pluly g9 allhe
a8 a8 s lblsy) 5 Ml sl ¢ slojle Slbls) qsed dige 6misde ot ol (slalns ol Sialen
W8S )8 oy 3y90 Mlie oS Sllllas dindyy 5 )l og2le

ol 0a G11Y Jods 50 (eSS GleMb| g dalllas 350 (sl 23 lis



o9l ol pogie 2 1T b ol —elail (6)glob (sloadls 5 lojlee .Y Joo
BsL ol sme
(Angeler, 2018), (Sharifi; (F2 0 eat clad alols F1 5 el Cod 130 Canlio
Yamagata, 2016) (F2) dowe Sl 26 s () s 5128 o 023 1 31k st Jolgs 51 Aol o
F3 | . .. . ol ” )

(Nop; Thornton, 2019) (F3) Ju5 5l o et sl alols

(WYAF o)) Son 5 ols))

obl)' L')La.ﬁ)) ;(\\wﬂ\' ‘L_dl.o')) [OVPURYS ufé)l_&_,

(FA) Las o (slols 2 Lo f3n
(WYY ¢ Sgud

(Angeler; Allen, 2016)

O3 dFD) (25,8 5 taio slos )l8 5l 650 sl aliold (0

(Nop; Thornton, 2019)
(FB) c ooy jl 5065 (sLiad aliols

(Xiaoling; Huan , 2018)

oySen 5 (S5 03ljeunl )
(Suarez et al, 2016) «(\vay
(Xiaoling; Huan, 2018)

oyl & (65 (sl (o (F7) LT 4 (65008 (5 (s
(FO) leys 53218 & (s 0 ($Ldb (o yeod (FB) Loy

(WWAF o, Sen 5 (0l,8)
(WYAF )y en 5 ols))
(Folke et al, 2010)

O)Sen g (S 00ljpunl )
{IYay
(Nop; Thornton, 2019)
(Xiaoling; Huan, 2018)
(Wu; Wu, 2013)

&8) (WYAY () 5 ols))
«&Lé)) ‘(\\”ﬂf' (o)Sen o
(YY) len 5 (gy) ITAY
(Sterk et al, 2017)

(Angeler; Allen, 2016)
(Norris et al,2008)

(51 sne AL o515 (FL0) (s (s gl 8l Jidl las
(F12) s (5L e ma o515 (FLL) s

(F13) 4505 3Slas gl

Ol {F18) pluiged o 3l o eiSoloml G polie s
@3l (2T olie (F15) (s (slsd e 22 JSb )3 31,3 o8 )l
Lo oligaed Gbjgel Oliee (F16) (o ppeb (clalsd 5l S ausSolinl

bly g s poes glalad calo ool Ol e (F17) g e slaslys
(F18)

(W25 o, 5 0],8)
(Xiaoling; Huan, 2018)
(Angeler; Allen, 2016)

(F19) 51 5 il cslaliad 3l s 0 (sl alols

(Sharifi; Yamagata, 2016),
(Davoudi et al, 2013)
(Ouyang; Duefias-Osorio,
(Wu; Wu, 2013) 2012)

oS 3 )Slos s (F20) ol slaglpd & 0ed (5bad (o yod ol
(F21)

(Davoudi et al, 2013), (Suérez
et al, 2016), (Folke et al, 2010)
(Wu; Wu, 2013)

{F22) Jiasl 5 (65 351ym €95 cliee {F21) il 55 e
(F23) Las ) oSS oslizal 95 e

(W45 Ko 5 (0],8)
(Xiaoling; Huan , 2018)
(Wu; Wu, 2013)

(Sundstrom et al, 2018)
(Sterk et al, 2017)

(F24) s slad o el plSowl ol

(F25) o (slsb (Sgm)3 oo

(WYAY (ol g 51 ibbd)
(Xiaoling; Huan , 2018)
(Wu; Wu, 2013)

(F26) (s (sl yglone )3 (loiblo yor Consg

(\YAF o, Ke 5 (0],8)
(Ouyang; Duefias-Osorio,
2012)

(F27) (e (sLad @pgloma 3 Litb g 0355 Caumidg

(Davoudi et al, 2013)
(Ouyang; Duefias-Osorio,
2012)

(W5 o)y Sen g dsg))

(F28)is e sbad > o) 55 i

(Sudrez et al, 2016)
(Sundstrom et al, 2018)
(Angeler; Allen, 2016)

(F29)cs e (slad 5o opslaianier (slalad 3525 ol50e

oAl G 5l )90

&3l sy 8

e 5157 Slei L o515

Sl A Ol (b i g ol (gboaly 3929

29 3ble Ly bLS !

L bLS,1 )3 olig b 9 Bales (2T Cundg

Ol S o

o (U8 bl 255

kol sely 4 o piud

By g loial g5

s w5 pow!

839w yd il Coluo

L oS!

BB 95 g (Sleidlw sodyl one b lRe

g Jos

©8das sladiny 43

0 gkiiaria (slas




e b A5l ) b (slalad (6 pslob Wbl (g i ()8l Jubo o) So § (3L Vo

b g ol Gy Lallgy ol Julows 51 (ol o 5lo 9 008 (o o pasls (29993 Ll  dolings L pile LSCis 51
2355 s a3 s ey s 9 Jolao o oge dagl o Laly 5 o jasls suipdaw 4 4295

anllas 3,90 03945
2950 gmne oS (Sl e 1 (Su il (ped abl (S plgtedr ATA Jlo 53 Cumaz HE TASFAY L ol e
Lbu&a)ﬁ (\'V BNV Wby g u.,.oyo).n) sl 05 Py d)lb).@‘w dibie ¥ 4 Slowuds L}JPT U»L.ol).; 9 (\“Y YA ‘u.a:m 9 @.9)
A 933 3 VL @ bawgie slaoj ) (o) g98y Jlwinl 9 YU Ol sladigg b gblie 005 )5 (1) el puolps & 303 0 (L5
23 gloany )3 bgj sped slajls g colo I gldes sy il oo adlale 5 5up5 STjls JuS 93 ojole )3 55 ol
ol o Gl YA+ aobpol gomen b (gl o piso plSotl sladsl ol 4 dog 9

Moo 3 Sl g ol clacols 5 Sl s e b Olirat s Sluwl b slalad ( oges losd classly 1ad 398
Owdine) Cunl o pdaw 13 D950 Mo dlas I YU odlitl dojd b (g50 (slalad ot 5 (cowrypl Sl Cumer (6D 5 Curony
A3 o iy ol e g A lad caudny & S g asdllas 3590 0350510 CusBge F S5 YV IVAY oo jid jeliie

RIS S I | ol Gl 53 gl sie coxies [l

aslllao D90 019450 M’O Y szv

) Jas Leaal .
N . . ’ Al lgas
A s Aeep [
Psigaa, S ok b pplonge EI ) e i g
o e b et ) ol At

O3 e 3 A s o aigg V' JSS
(YY) bare 5 jglite (ppwdipe 236 bo



OBy 09,5 IS clasin Y Joua

asl

(5o Solaiogh (s o Sl
el 04 uSate ¥ Jgdor )3 B 3 09,5 ol (I o Sy 035wl (b )l

o Slgld aops Slgly 8 il od (Flgld ey
vy 5 Jlo g 31 S £
Y. A Jls V-0 ad
¥ A Jlo 90-9+
A0 ¥ Jls 10 31 YL Voo
Voo vy &

sl

350

[53)

&>

Comin  (owd gl (Nl OMwass mhw

Yy a w8
oy VY KW v L v N L3
\0 ¥ 158>

Voo v &>

o gl b Sl e asl o (2993 Lily) (sl (2l Cumdg ded (adlS (el (558 5 (Lol )8 Sl (ssiagen Sl
] 0045 03l byl alal, QAIA olis le).g Mo ¥ Ly yilo O:’.I J.S.w.s 2 Cawl onlie JB & Joso 33 5 3 05,5 L;\I)L}.S
I byl o oaimd )lis O sl g o p ] o1 Jlize Bl osims lis Xosles d ] il eimslis A sles § o1 3l oaimd s V sles

sl Lolisgs s lo doM5 Y Jous

F27 F26 F25 F24 F12 . F15 F37 F17 F16 F18 F4 F35 F36 F34 Ty
O (¢] ] ] 0] \% \Y% \Y% \Y% \% \Y% \Y% X F34
O o (0} (0} 0] \% \Y \Y% \Y% \% \% \% F36
0] O (] (] O \ \Y \Y \Y \% X F35
0 O 0 0 O \Y% \% \% \% \% F4
0] O 0 0 0 X X X X F18
o} (6] 0} 0} O X X X F16
0] (o} (0] (0] o X X F17
(0] O (0] (0] 0] X F37
0] O (] (] O F15
A A o} o} F12
o) A X F24
0] A F25
0] F26

F27
(stltd (o il dpwline

o> o 55 oty 5 il it oy Ly o 6 5 Joleiagi ol 1 s (s fle apelons ssliion
Sl 4 ol o 03 s S g o Clls @ 5 (29990 Cygods b o (po bailgy i yile cpl 0 b Jols F Jods jaods
JoDo(,]) =0l Ayl daly oS lagasls clp (j,1)=0g(1,]) = 1wl Vgl daly a5 olajasls ly a8
5 (1,1)=0 el O ol dady o8 ot ey (1) = 1y (1) =L sl X lngl ey o aloaili sl = 1(

el o0 43,8 a3 1) =0



L AJ)J) )gl)g Sl d).e(w dL’aLAé d)ﬂ%“u ‘uij d)uwuﬁ) d)l:(&Lw J.Jau :Ol)lfw.m 9 Lg.)u))' \’;'

F27 F26 F25 F24 F12 F15 F37 F17 F16 F18 F4 F35 F36 F34 g
0 0 0 0 0 1 1 1 1 1 1 1 1 1 F34
o o 0o o 0 1 1 1 1 1 1 1 1 1 F3%
o o 0o o 0 1 1 1 1 1 1 1 0o 0 F3%
o o 0o o 0 1 1 1 1 1 1 1 o 0o F4
o o 0o o 0 1 1 1 1 1 0o o o 0 Fi8
o o 0o o 0 1 1 1 1 1 0o o 0o 0 Fi6
0 0 0 0 0 1 1 1 1 1 0 0 0 0 F17
0 0 0 0 0 1 1 1 1 1 0 0 0 0 F37
0 0 0 0 0 1 1 1 1 1 0 0 0 0 F15
0 0 0 0 1 0 0 0 0 0 0 0 0 0 F12
0 0 1 1 0 0 0 0 0 0 0 0 0 0 F24
0 0 1 1 0 0 0 0 0 0 0 0 0 0 F25
0 1 1 1 1 0 0 0 0 0 0 0 0 0 F26
1 0 0 0 1 0 0 0 0 0 0 0 0 0 F27

Wmly (S99 9 45 0 (S90S

s ol Bl 5 b Saer olive 5 (FL3) oSd 3,8kac o (F20) o) slosly & 26 (513 (o yis l5 (F38)
13 it it Loy ;3 YU psfitas (635,55 (gl 1000 lieds § lodgs VY (edde Jlsho by oS yoxe (5555 3 5¥L (sl (F32)
Olise oYl sl (Flg) g 5L slad 5l alold 9 (F32) By LS‘LD‘ b g Lad ( Siwge u‘)m s asls ((blas com
u.a:lfi Ol e c(F18) by g oy slalad cialn p ool Oyl 5w o sl "j Shom g Slodgs Vo (g3ae Jlde b Stusly
OB S eolaiwl byl oliee ‘(F17) bye claoly bawgs g e ua))}oi Ol o ‘(F16) S galad | Buss eolatwl ol
iy 9 &S e Goy NS0 ) (FLD) (oyped slad e (oS 3 013l e lia i g (F3T7) dbogye (slasles 5 Lab

ol o1nltie BB D Jois ) Lasls b bl

SS&5 4y b yad L dnly 9 45 >0 (698 dnulone D Jgua

Ol Oya8 wM& Ol Oya8 wy; Ol O,a8 Caile Ol IR Cedle
Sy 3y "“:" Sy oy ’l“:" oy g el Sy b gles
6 4 F31 6 3 F21 6 6 F11 3 6 F1
10 12 F32 6 4 F22 5 1 F12 3 2 F2
5 11 F33 4 6 F23 6 12 F13 3 2 F3
2 9 F34 3 2 F24 8 3 F14 4 7 F4
4 7 F35 3 2 F25 9 8 F15 6 1 F5
2 9 F36 5 7 F26 9 8 F16 6 1 F6
9 8 F37 5 5 F27 9 8 F17 6 1 F7
8 12 F38 4 6 F28 9 8 F18 6 1 F8
7 8 F39 6 4 F29 10 5 F19 6 1 F9

7 12 F40 6 4 F30 6 12 F20 6 6 F10




)b (g g Luly,y couend

Ol Jol dl> o W oo ololid Sy polic g (29 Jolse dcgorme «(639)9 Jolos dsgorme (liwd (o ple dsslone I
s329 ol (F22) Jldl 5 o) S1p0 £95 Glie slogadli Jgl 90 1l 00l (uSato & o )3 diges jboty Sluaslors
5 ik slos )8 5l Aol ie (F31) b g oo slalad g5 (F30) las )8 b3 i (F29) o)glaiosin (slalias
oy oSl & (b (5bib g yuad (FT) Sl T 4 (s ped (glad gyt (FB) (pjiaeny 3l aliold 30 (FD) 215,08
S e g 29 polie 539 pluSe > 4 (F19) jow g 5 (slad 5l alols g (FO) olays 3150 4 (506 (sLisd (o> (FB)
essb i i 4 Aitd (glaadls s 5> b adls I awd ool 58 o0 )8 o 5V 53 5 At Bl 5
LA wb sl ol Jae Lol sl jglaiods a5 et 4 )5 os 5503 slapadli p 5l 5 )l ;s slaasls I,
Ligd Bl oy gt s olod U 2gd S5

oldpg —wloixl (yglob Synde polie 5 (295 «s39)9 d5garme sl B Jga

S pudo yolic (53939 4cgoxe S ]
F34,F36 F34,F36 F34,F36,F35,F4,F18,F16,F17,F37,F15 F34
F34,F36 F34,F36 F34,F36,F35,F4,F18,F16,F17,F37,F15 F36
F35,F4 F34,F36,F35,F4 F35,F4,F18,F16,F17,F37,F15 F35
F35,F4 F34,F36,F35,F4 F35,F4,F18,F16,F17,F37,F15 F4
F18,F16,F17,F37,F15  F34,F36,F35,F4,F18,F16,F17,F37 F15 F18,F16,F17,F37,F15,F39,F40,F14 F18
F18,F16,F17,F37,F15  F34,F36,F35,F4,F18,F16,F17,F37,F15 F18,F16,F17,F37,F15,F39,F40,F14 F16
F18,F16,F17,F37,F15  F34,F36,F35,F4,F18,F16,F17,F37,F15 F18,F16,F17,F37,F15,F39,F40,F14 F17
F18,F16,F17,F37,F15  F34,F36,F35F4,F18,F16,F17,F37 F15 F18,F16,F17,F37,F15,F39,F40,F14 F37
F18,F16,F17,F37,F15  F34,F36,F35F4,F18,F16,F17,F37 F15 F18,F16,F17,F37,F15,F39,F40,F14 F15
F39,F40 F18,F16,F17,F37,F15,F39,F40 F39,F40,F14,F1,F2,F3,F38,F32 F39
F39,F40 F18,F16,F17,F37,F15,F39,F40 F39,F40,F14,F1,F2,F3,F38,F32,F10,F11,F26,F27 F40
F14 F18,F16,F17,F37,F15,F39,F40,F14 F14,F23,F28 F14
F1 F39,F40,F1 F1,F38,F20,F13,F21,F32 F1
F2 F39,F40,F2 F2,F32 F2
F3 F39,F40,F3 F3,F32 F3
F38,F20,F13,F32,F33  F39,F40,F1,F38,F20,F13,F32,F33 F38,F20,F13,F21,F32,F33,F5,F6,F7,F8,F9,F19 F38
F38,F20,F13,F32,F33  F1,F38,F20,F13,F32,F33 F38,F20,F13,F21,F32,F33,F5,F6,F7,F8,F9,F19 F20
F38,F20,F13F32,F33  F1,F38,F20,F13,F32,F33 F38,F20,F13,F21,F32,F33,F5,F6,F7,F8,F9,F19 F13
F21 F1,F38,F20,F13,F21,F32 F21,F23,F28 F21
F22,F29,F30,F31 F22,F23,F28,F29,F30,F31 F22,F29,F30,F31 F22

F23,F28 F14,F21,F23,F28 F22,F23,F28,F29,F30,F31 F23
F23,F28 F14,F21,F23,F28 F22,F23,F28,F29,F30,F31 F28
F22,F29,F30,F31 F22,F23,F28,F29,F30,F31 F22,F29,F30,F31 F29
F22,F29,F30,F31 F22,F23,F28,F29,F30,F31 F22,F29,F30,F31 F30
F22,F29,F30,F31 F22,F23,F28,F29,F30,F31 F22,F29,F30,F31 F31
F38,F20,F13,F32,F33 F39,F40,F1,F2,F3,F38,F20,F13,F32,F33 F38,F20,F13,F21,F32,F33,F5,F6,F7,F8,F9,F19 F32
F38,F20,F13,F32,F33 F38,F20,F13,F32,F33 F38,F20,F13,F32,F33,F5,F6,F7,F8,F9,F19 F33
F5 F38,F20,F13,F32,F33,F5 F5 F5

F6 F38,F20,F13,F32,F33,F6 F6 F6

F7 F38,F20,F13,F32,F33,F7 F7 F7

F8 F38,F20,F13,F32,F33,F8 F8 F8

F9 F38,F20,F13,F32,F33,F9 F9 F9
F19,F10,F11,F26,F27  F38,F20,F13,F32,F33,F19,F10,F11,F26,F27 F19,F10,F11,F26,F27 F19
F19,F10,F11,F26,F27 F40,F19,F10,F11,F26,F27 F19,F10,F11,F12,F26,F27 F10
F19,F10,F11,F26,F27 F40,F19,F10,F11,F26,F27 F19,F10,F11,F12,F26,F27 Fl1
F12 F10,F11,F12,F26,F27 F12 F12

F24,F25 F24,F25,F26 F24,F25 F24
F24,F25 F24,F25,F26 F24,F25 F25
F19,F10,F11,F26 F40,F19,F10,F11,F26 F19,F10,F11,F12,F24,F25,F26 F26
F19,F10,F11,F27 F40,F19,F10,F11,F27 F19,F10,F11,F12 F27 F27




e b5l 50 s ed slalad (gl Wil (gyenis ()l il 1)Ko 5 (oL,

VoA

YL yslb & bayye clayasls s dopn ol 00l Laseie dSM Jie Lawgi (6)sll clajadls (o ¥ Jsis 1
e saasls i Lal Juo 5.5 ,5,J38 50 s jasls ol (ausl Gl LB 5L dls yo 43 6y ()b Jdo s0],8 ,3) il
Syl il b asls pliS gn 5 5 St by adls o 5eealis (F36) oales Sledbl Jobs ol o (F34) lojlo lbls)
)38 oo b o padls 5l (5l 52 oS o

olidpg — el (g0l lagatls ipdaw ¥ Jgoa

haw
q
1
A
\
v
\
v
.
¢
¢

F31
F32
F33
F34
F35
F36
F37
F38
F39
F40

¥

L 0o > > > o 0 > 0 <L

¥

F21
F22
F23
F24
F25
F26
F27
F28
F29
F30

S o 1 1t 1 1 < A o >

F11
F12
F13
F14
F15
F16
F17
F18
F19
F20

¥

> o o 0o o 5 4«0 0O O

lelisgs el e 5 Syl L5 olily b s bals, 5 (6w (6l Joto by b sl sismdans & agil
ol Latlg ol oaimo )Lt F S5 Jsheo — e lges litiod et ilo 5 5yl Lo

5 alold 5 alols Sl 4 gyt & g giard 6lad & g yid
o S ) R e g o 95k
f f f f f
A s
w0 gdaw U Y I Shgladess b Sl e
(sne kdlopj | [ Sogs s s *
A Juzal
¥ \ R
4 [ ¥ +
+ 4+ ¥ L 4
JERTP Lab 4 axgs os oS || Ul maw
ot b Sleislo b o)l g oS ool g5
t — 1 7 ot
T Sndy
_ o> oaiS )l}u‘ Lg.».]lf ).cll:- t Le(>\.w).:) £e
t 4 4 4
i ek 9 SRS sbad (Stwgn S 3)Slos o Sl b pd & (g yod 2k bl cdgee
GRS 8l (ekol
- |
L) ¥ ¥
Pk g JuS Aot WOy PORE e b s
A T ¥
1 T t
S Shy o b b (Sl SR slab sullS (Sialen
Pl oo e b e g
—+ T
f
t 4 ¥ L
s oslawl bls)l g u*’)?"i oslazul (o3l 15T Olbg b S Lo
Fae Cypo g Baus’ slad sas S glad
T T t T %
?
P> glaw e 5 o sy bl ool S\l
t t
t t
s s ol Ml Jsls Slojle olbl))

oldpg —slan] )0l o pasls caupaw § Jolee 5 s Ll F JSUS



S 5 dom 9 oy
Syl (65l 9 skl o ] LUlg 4 g cul )5l 5 odomy Lo Slapiums Copte dlp S ogrde (5)yglols
2 Fpe Jolos ololid Bua b ol Jimgh (oed b polie I (S plgisa b Slalas Cuenl 4 i L S 0 S8
Jibos 51 aly ol > &8 000,5 plosl wlidpg: —eloinl 3,505 b b5 b 53 U35 ply 0 b slalad ()5l wld
S5 5 basly Sinles oo o ymdls S i g ISM Jus ela s sliso p 05 odlisil 6y (g Lo
9 Lad (Stgy liee g 48l 5o o Lol (slaglpd 4 (60 (b (g yiwd lise ¢ 2ldd bl cgpes Gliee (op
Caglyl o ks g52)a0l Al )3 aSd )3 b adls cl ope GBS 41 a2 b s &5 e (g9 Yl S b ol
At S ldpgy s b o (Sialen 5 (B34S Gl (2l 5 gipaelin b Ly ey (ol CUELL,S 18

Sobyd & sxed lad wpiod Glie (odles oMbl Jols plise ¢ Slojls byl ol5e slaasls & o (lis b
s 4 oyl pogdle simy it 45 > e ol VU (el (6 td (gl o pidois ise g 45 3,Slas pans ¢ L)
3t ol Cogh pslateds (bl 4ty 955) B> il il e il (Vb &ome (g99) YU (S50 4
g 9)5 3 dlge (nl S 9 5SS i Jl )l Jelgs plo Sl b s aSid 3 5 IS5 Sle (i & et ls
ol (3kaidl 5 (ooles WS slacdluy; &

355095 b 35 sl 0 ) b e slalad (6l wlial 5y 5o else oS amd o LS ISM o I Jols (sisedans
el corley Jolgs (S aw aw 3 1y Jelse cul Glgicee SRS (hipnd S > s (a0l BB o 4 > (LS
D905 el dlacly Jalge g (sgn

olitl g9t (lise il g98 Ol g b )3 Bl e 018 dbml (W ol (lie pld plaaSlS g Jalse
sbad pslme Sloilu w5155 g ped (slab jolme JUdl g «gpped (sLad (5 pdidsh (line s ) E95 (lipe b ) B
LWST (50 opslatoria (saliad 3529 (lise (JUidl 5 ) S1ye £95 (line b g 0395 Cumdy plaiblis o Cundy 50
L e SLad (ot (3 el Aol line (B g (xio slags )8 ) abol e L g e slalad g4 das )
o o515 s g 5k (sLad Sl Aol (layd 3STe 4 (6 pped (gLdd (g yod cpmaly o] 4y (g y0ed (5L Lpusytd ¢ St 85T
slgige el )8 A gAY zokaus 3 ISM Juo 3 a8 il (Sagu b o 5 ol plSoxtial ol3ee ccs 0 (sldd pglone
9 &5 oSy wwd > lpadls ol &5 amd e (Ui badls (pl Cunle (o) p Ned auaib dlly Jelse olgisa
6Lz 3,518 5 1S Canlite (el oo 31 A8l slidpg — elain] gl (gli) s 5 o )8 (6 ppeh (lid eIS
dges plidl elatal g (b (o2 sla Shg b s 0

sbad cud (g cuslie (oo Sl Sy g basly (Siales (e (b pluw 9 A (Salon o olayadli 5 Jelge
& ot slad wyiod e (olad Slbls)l clarmw ol (S 1 (oo (U Aol ¢ fuuo | (o y0id (sL2d Aol ¢ g0
Sl 35 50 sk 3 ISM Jue gk & ol Lol el g Lad (St ol 9 45 3, 8kes aw (Lol ol ys
ol ple (g S (oo B |y bty 5 dtanly Glapadli (o b3l Jelgs cul s (6)35pL (gign Jelgs plyieas Wl oo
W3S (o S LS (b 9 (b3l sl S 4 45 a3 oo (L5 lapad i

Ol s oo g (o sladles Loyl e codles @Ml Pls e (Slojle Slbls)l (i plas (alaadld 5 Jelge
(SRS slalad I S oslitl (ol (BT i dalty 5 (0 (slalad calo (ool Ollas e chasipo sladles S Lk
2 Al e lie i 5 abgiye sladles g Lad I S edlil bli)l oliee dadye slasly basg oluigied (3jeel oo
el ad sandawd (ool Jolos laicds Wlgs o oyl B Y 5 ¥ ) polaw ;5 ISM e 3o oS (g0l (slad 4 2> S5
il o 4l ) Caedl (p YL hils g a0l cuple glyh a3l oy

Sl (slidps: =l oo 5l gyglob gy & €S e (itiod L pile g Lo (oliogs (sla ple 4 a2l
SIS Spgod 1y Lally) o 905 odliiel by Jue Sl b (2Ll g homie Caz g Cunl ot (193 0T )3 9 o bl
b ol dads s 218 5l o Jao 4y oS ibow 4T3 Piland gy )L Jlos (sloJue Jlto psboay o o0
)l 65 el JAe

Ol Ol e g a8 polie oled gl B yo LISl g (6550 aSST (glods a8 conl ol (6w (653l low (oblse 5 S



L AJ)J) )gl)g Sl d).e(w dL’aLAé d)ﬂ%“u ‘uij d)uwuﬁ) d)l:(&Lw J.Jau :Ol)lfw.m 9 Lg.)u))' Yy

Sgasls plyisa & ol sl G L Glye pingh (il ) Do sobdr )5 Sglane (IS laadli 4 ks
21y eelidpg —slatrl (g0l Gbss 1o )3 (gt 45 quslio (Sl g (G40l Grizmen g Shoad aslis ool
et &) o] 608 (slalas

WS 5 dl5eils 5 (VW) hlSen 5 SlogS (s dlen I dine) (ul > 485 @90 Clllle b pols ingh b
5 Il g b 0 ol guuar (VIF) BELL 5 isyd g (VIA) hlan 5 SIS (WWAY) (o518 5 plses] (WT95)
3l o gl sl 005 sy pr o yasli 515 Laidgy 53,15 (655l oo 4 osilye dbudis (g5 45 (VWAA) ) San

by 5l

g0 oy 125 oSl (B slaadl 4 a5 L
(0l by Ay Sl blys 53 calie (6 peenal g (90l Sledbl ol 5 Glojle bl e (glas) v/
G5 badye gl is 5 (ol gaw )3 bagl Banles ) (o slasles 5 s (5> 11 sladles bl o S8l Y

fCaJ9D
b el sy bwy e ol ol <8 )lin Can cavlio iy OA)ST w2l g ool cud )l slod 1 oolitl v

fosst 5 gt Pl (525 5 lblosle bawss ol 5 (6, (slalis o (oles &)l Sl ¥/
oaily 5 b3l Lausgs Jgpeed sbjoal (slotoly (oli5)) g (6 yd (glaliad j| S a8 oslial LalsT tulsl v/
(e slalad S lie o e g (gialy Cuow 4 S o )b 5l sy (slalad 4 o S5 )3 0l 3l S e iee il V0
Sl Gy 3l (o8 g oo dbJuS 1 alold ) (rbo s g (05 Slo Sy b laaslyy (Simlon fiee (2al38 Y
(SR Sz )b cugpal g s @lye plo g iS5 558 03 oL S
gyl Gk | e slalad (Stugn g ol slaplpb 4 b (lad o ytd (olab Slbls)l g i)V
(g e g plae dSud ol Clllas g (500 ol
2 ol S plyisas 0 g b g ) e dalad I GBS eolitl ey 5 e Blon E55 Ol SRV
f0bs) el slalad pd ulie 35 sl b
s @l 315 U] o b515) oogr sloSias b cslito Slaibles slagS (gl Sinlan g cslio (g3 ya0by v/
(Sl S b g oliie SagS saofgn (wimes 5 (ral slag)b )3 (08 9 Sl
Phb 5 el g Sloyd 5 ool SThe canlio (ST Bob Sl sped slalad o s p)lS )83l i Sl Y
S syl Gl (S g ixtio selab g (5 Guay 5 (31 S (a8 (sl calie
&b
Slelazs] g o slow] iy 1 lelais] gyl dealio 5 aryr {VYAA) el (5 o o sixel cdes] cdanlygy cging I
Mol aslibad b5 pguinge Ko 9 i3 e icsyp0 4o (i) anls ol il ialS jsliiods o syl
ABY SVEY V) VA () (bl
ity E58 1 b slosl 2alS g S el (o ) (VWAT) i s (a5 sio IS5 (il o) (S 03ljenl ]
VY 500 oyled (ol Co e (odinghrm ol daliliald 93 g puundl ~)litl (b o 24505, b
A 2 oo sy Joslmo Slblro lio 13 s coslloo c)ghl g )3 (pdolyy (NYAV) ol b ¢ o818 o) o]
pphe Sy e (Lg% Ao (5 oK1l o5 dige 9 Cupde 53 (SlS )0 Sl (el &S LS



PR Lf[m w/u.la u“,&¢(\\"%') JoSo s‘_;iLo.Lw 6(5».0!.0 (P paxo d)))ﬁ s‘;& cd)iu& cd.\.@(Q “_;y.wj D)‘} ul»a.o) c‘_gl.c S ‘LS)J‘f
g2l g IS Gl ALS douiiy 4S9 53 5390 dillo Mo AST b pnssds (U ol 30 Ao syl 5165
EVIY (DA Lo ol i o g 5 M5

o i 03zl b (5008 cpghl o 550 Sl (0 DYRF) S Gy g0mme eyl e lsd (ol h e IS ol
FO-Y0 (MY lyon o pie 5 (S il doliliad as/ 10 5 6350 disad (&gl )ls L

5 S b Gldlas (g ‘;)3/;[5' pogio o (syor0 MWAA) Logy (g)bpw dbygo ldeste Sl olj Cpms
YA-FA :(Y')Y (S «.SL“’MB)-‘

Copde gy g ool dallladyd o g8 (£l degorme 0 (gl (flocud)ls Jizmin (\YAF) ij ¢ Jole quibla p5y 2bold
AF=YY (A )y

e (sladleo dfil; i 53)p0 dillls ol il il 10 ixted goly> S 5 LBl opphli ) IYRY) Lo jreme ¢ ol
YASYY Y o plosds oyl you Co e doliliad ¢ 5/

s 2 e sloglaiz] (IS opgh b lise (b 5 i WAY) (ilaicas duas ¢ (i colind) ddydozmo (L)
SYY=5-A (FIFY (Slasl sbdl s ola yidgh « /g sgud (slodlo i 0350 defllao 4)i);

O il pa3Lls 5 (09Il (coppio s (WR*) gl bl ST Gl 1 (e ei6 e L jtadme (ol ¢ oiime (hnd)
FANR ()N Do inlel 9 (632ya0lp (CBDM) g0 slain/ zilpuw o o 40

el b ol 0 lins) (Pl Sl gl oolati] - ol ] cla)lislo (IYAY) Lleds (6)h st aigmad 035 s,
oyt o8l Ll i 1Sl ¢ Sl (Ll yio 09,5 i, M g 3w g (IS5 LS daits disgs Mo o 45T L
IV (FANVE s Eb oy lp g £ ddaio o 5 (o055

5 Sipaeliy 3 Sy o] o5 5 iy] 2168 sloJuto 3,15 5 (Db (VYAY) Sa> ¢ 2005 ¢yt (505 b
AVE =V (PR cddn aolilind o g pped Cupto

dicoj 0 Loy Saly )] 5 dlil; ol 0 pploli Slise 5 o e sl Aty suogpy (ITRY) il s ool s iy b
VY=Y (Vo loin] (oLl yan dolilind 95 clpudo 1085 M 0 (sypd c!)}/;b

Mo i g3y90 dllos Cois o LST b (o Mo ([Sij CudS o ligrgd pil (b)) (MYAN) damw o5 w0yb) o 3
FAYY A (VAN e o pad wlidpgr (sl i ( aidghs — sole dolilad 93 o 5locif s Sbfo Ml 5 5lhio,l5
FY-)A(OV)VF

e rtellle )50 ligsd ()l 555 0 (o0 (10l (G Joloe U sy (VVAF) oo 2l ol ¢ Slalis 5 50lS
VA=EO (YFR joud Cogn cCudy (600

B s ) 5 VX8 LIFAD il 5leij (s o (5108 (g0 Syt ig) el  \WAP) o gy e ¢ po900 50
MV (VA (s wlidipgs (slo iy by — ol dolilad g3 o5/ dig

05 il 53l e g oly S o)l eyl e pols 2yl (IVAY) bapee (5 5l (prtine

Abid, Mehmood (2016), Resilient Places: planning for urban resilience, Eurpean Planning Studies,

24(2): 407-419.
Ahren, Jack (2011), Form fail- safe to safe- to- fail: Sustainability and resilience in the new urban
world, Landscape and Urban Planning, 100(4): 341-343.

Alberti, M., Marzluff, J. M., Shulenberger, E., Bradley, G., Ryan, C., Zumbrunnen, C. (2003),
Integrating humans into ecology: Opportunities and challenges for studying urban ecosystems,



b AJ)J) )gl)g 2 (SR slalad d)gkg\'i Pyt (S ol d)l:(&L» J.Jau :Ol)lfw.m 9 L;.)u))‘ Y

BioScience, 53(12), 1169- 1179.

Alexander, David (2013), Resilience and disaster risk reduction: an etymological journey. n Nat.
Hazards Earth Syst, Sci. Discuss, 13: 1257-1284.

Angeler, D. G., Allen, C. R., Garmestani, A., Pope, K. L., Twidwell, D., Bundschuh, M. (2018),
Resilience in Environmental Risk and Impact Assessment: Concepts and Measurement, ulletin of
Environmental Contamination and Toxicology, 101(5): 543-548.

Angeler, D. G., Allen, C. R. (2016), Quantifying resilience. Journal of Applied Ecology, 53(3), 617-624.

Bundschuh M, Schulz R, Schéfer B, Allen CR, Angeler DG. (2017), Resilience in ecotoxicology—

towards a multiple equilibrium context, Environ Toxicol Chem, NO 36: 2574-2580.

Bush, J., Doyon, A. (2019), Building urban resilience with nature-based solutions: How can urban
planning contribute?, Cities, 95:113-126.

Campanella, Thomas (2006), Urban resilience and the recovery of New Orleans, Journal of the
American Planning Association, 72(2): 141-146.

Coaffee, Jon (2008), Risk, resilience, and environmentally sustainable cities, Energy Policy, 36(12):
4633-4638.

Cortinovis, C., Geneletti, D. (2019), A framework to explore the effects of urban planning decisions on
regulating ecosystem services in cities, Ecosystem Services, 38:45-58.

Davoudi, Simin (2012), Resilience: A bridging concept or a dead end? Plan. Theory Pract, 13: 299-307.

Davoudi, S., Brooks, E., Mehmood, A. (2013), Evolutionary resilience and strategies for climate
adaptation Plan. Pract. Res, 28: 307-322.

Fontana, Maria Pia.Mayorga, Miguel.Roa, Margarita. (2016), Le Corbusier: urban visions through
thresholds, Journal of Architecture and Urbanism, 40: 87-98.

Folke, Carl., S. R. Carpenter, Walker, Brian, Scheffer, Marten, EImqvist, Thomas, Gunderson, Lance,
Holling, C.S. (2004), Regime shifts, resilience, and biodiversity in ecosystem management, Ecology
and Society, 14:22-38.

Folke, C., S. R. Carpenter, B. Walker, M. Scheffer, T. Chapin, and J. Rockstrom. (2010), Resilience
thinking: integrating resilience, adaptability and transformability, Ecology and Society 15(4): 20-37.
Gomes Ribeiro, Paulo, Pena Jardim, Luis Antonio. (2019), Urban resilience: A conceptual framework,

Sustainable Cities and Society, Volume 50,101625. 116-127.

Hilderbrand. Robert H, Utz, Ryan M. (2015), Ecological Thershold and Resilience in Streams, Springer
Internatioanl Publishing, Rivers — Physical, Fluvial and Environmental Processes. No 134-142.

Holling, Crawford Stanely (1973), Resilience and Stability of Ecological Systems, Annual Review of
Ecology and Systematics, 4:1-23.

Kabir, M. H., Sato, M., Habbiba, U., Yousuf, T. B. (2018), Assessment of Urban Disaster Resilience in
Dhaka North City Corporation (DNCC), Bangladesh. Procedia Engineering, 212: 1107-1114.

Muradian, Roldan. (2001), Ecological thresholds: a survey, Ecological Economics, NO 38 : 7-24.

Nop, S.,Thornton, Alect. (2019), Urban resilience building in modern development: a case of Phnom
Penh City, Cambodia, Ecology and Society, 24(2):14-26.

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, NO 41:127-150.

Ouyang, M., Duefias-Osorio, L. (2012), Time-dependent resilience assessment and improvement of
urban infrastructure systems, Journal of Nonlinear Science, 22(3): 116-132.

Pimm , Stuart L (1984), The complexity and stability of ecosystems, Nature, 307: 321- 326.

Rist, L., A. Felton, M. Nystrom , M. Troell, R. A. Sponseller , J. Bengtsson, H. O sterblom, R.
Lindborg, P. Tidaker, D. G. Angeler, R. Milestad, and J.Moen. (2014), Applying resilience thinking
to production ecosystems, Ecosphere 5(6):37. 144-156.

Scheffer, Marten. Carpenter, Stephen R. (2003), Catastrophic Regime Shifts in Ecosystems: Linking
Theory to Observation, Ecology & Evolution 18(12):648-656.

Sharifi, Ayyoob, Yamagata, Yoshiki. (2016), Urban Resilience Assessment: Multiple Dimensions,
Criteria, and Indicators, Urban Resilience ,13; 259- 276.

Sterk, M., van de Leemput, I. A, Peeters, E. T. H. M. (2017), How to conceptualize and


https://www.springerprofessional.de/en/rivers-physical-fluvial-and-environmental-processes/2426924
https://aip.scitation.org/journal/cha
https://www.researchgate.net/scientific-contributions/17821449_Marten_Scheffer
https://www.researchgate.net/profile/Stephen_Carpenter7
https://www.researchgate.net/journal/0169-5347_Trends_in_Ecology_Evolution

operationalize resilience in socio-ecological systems?, Current Opinion in Environmental
Sustainability 28: 108-113.

Suérez, Marta Gomez-Baggethun, Erik, Benayas, Javier, Tilbury, Daniella. (2016), Towards an Urban
Resilience Index: A Case Study in 50 Spanish Cities, sustainability, 8:1-19.

Sundstrom SM, Angeler DG, Barichievy C, Eason T, Garmestani A, Gunderson L, Knutson M, Nash

KL, Spanbauer T, Stow C, Allen CR. (2018), The distribution and role of functional abundance in
Wu,Jianguo "Ecological Resilience as a Foundation for Urban Design and Sustainability,
sustaiablity,38: 22-38.

Wu, J., Wu, T. (2013), Ecological Resilience as a Foundation for Urban Design and Sustainability,
from book The Design Process as a Framework for Collaboration Between Ecologists and
Designers :211-230.

Xiaoling, Z., Huan, L. (2018), Urban resilience and urban sustainability: What we know and what do
not know?, Cities, part A, 72: 141-148.

) gl do i

Abdali, Yaqgoub, Pourahmad, Ahmed, Amini, Milad, Khandan, Ishaq (2018), Investigation and
comparison of the resilience of pre-established communities and planned communities in order to
reduce the effects of natural disasters (earthquake), Case Study: Noorabad city and Mehrshahr,
Housing Noorabad Geographical Information Quarterly (Sephr), 28(110): 147-161.

Ebrahimzadeh, Reza, Jalilian, Negar, Mir Fakhredini, Seyed Haider (2013), Presenting a model for
controlling and reducing damages caused by earthquakes with a structural-interpretive modeling
approach, Two scientific-research quarterly journals of crisis management, Number 5: 65- 77.

Ahmadian, Reza, Khodakarmi, Farhad (2017), Planning for optimal urban resilience against
environmental hazards (flood investigation in Kedar city), International Conference on
Interdisciplinary Studies in Management and Engineering, Tehran-University of Tehran, Modbar
Management Research Institute.

Badri, Seyyed Ali, Ramzanzadeh Lesboi, Mahdi, Asgari, Ali, Ghadiri Masom, Mojtabi, Salmani,
Mohammad (2012), The role of local management in promoting local resilience against natural
disasters with an emphasis on floods, case study: two basins of Cheshme Kileh Tonkabon and
Sardabroud Klardasht, scientific and research journal of crisis management, number 3: 37-48.

Behtash, Mohammadreza, Keinejad, Mohammad Ali, Pirbabaei, Mohammad Taghi, Asgari, Ali
(2013), Evaluation and analysis of resilience dimensions and components of Tabriz metropolis,
Fine Arts, 18(3): 33-42.

Hataminejad, Hossein, Farhadikhah, Hossein, Arvin, Mahmoud, Rahimpour, Negar (2016),
Investigating the dimensions affecting urban resilience using the interpretive structural model of a
case study: Ahvaz city, Crisis Prevention and Management Knowledge Quarterly, 7(1) : 35-45.

Hosseinzadeh Delir, Karim, Mohammadian, Mehrdad, Sardari, Rosa (2018), A review of the concept
of urban resilience, urban design studies and urban researches, 2(3): 69-78.

Dadashpour, Hashem, Adeli, Zeinab (2014), Measuring resilience capacities in Qazvin urban
complex, scientific and research journal of crisis management, 4(8): 73-84.

Rezaei, Mohammad Reza (2012), Evaluation of the economic and institutional resilience of urban
communities against natural disasters, a case study: Earthquake in the neighborhoods of Tehran,
Crisis Management Quarterly, No. 3: 27-38.

Rezaei, Mohammadreza, Rafiyan, Mojtabi, Hosseini, Seyed Mustafa (2014), Measuring and
evaluating the physical resilience of urban communities against earthquakes, a case study:
neighborhoods of Tehran, Human Geography Research, 47(4): 609-623.

Rafiyan, Mojtabi, Rezaei, Mohammad Reza, Asgari, Ali, Parhizkar, Akbar, Shayan, Siavash (2018),
Conceptual explanation of resilience and its indexing in community-based disaster management
(CBDM), Land Planning and Development, 15(4): 19 -41

Ramzanzadeh Lesboi, Mehdi, Badri, Seyed Ali (2012), Socio-economic structures of resilience of



b AJ)J) )gl)g 2 (SR slalad d)gkg\'i Pyt (S ol d)l:(&L» J.Jau :Ol)lfw.m 9 L;.)u))‘ V¥

rural residents against natural disasters with an emphasis on the flooding of Kileh Tankabon
spring and Sardabroud Kalardasht basin, Department of Human Geography, Faculty of
Geography, University of Tehran.

Roshni, Parisa, Habibi, Kiyomarth, Zarabadi, Zahrasadat Saideh (2016), Presentation of the
conceptual model of sectoral integration of the network of urban spaces and its application in
district 6 of Tehran, Bagh Nazar, 14(48): 31-42.

Sharif Zadegan, Mohammad Hossein, Fathi, Hamid (2017), Design and application of spatial models
for seismic vulnerability assessment and analysis in urban planning and management, Safa
Quarterly, 17(46): 109-124.

Sharif Nia, Fatemeh, Mozaal, Esfandiar (2013), Investigating the relationship between urban land use
and the level of resilience against earthquakes and providing solutions in the field of urban
planning, a case study: District 10 of Tehran, Master's Thesis, Department of Urban Planning,
College of Fine Arts, University of Tehran.

Abbasi Gojani, Dawood, Khadem Al-Hosseini, Ahmed, Madiri, Mehdi, Sabri, Hamid, Gandhamkar,
Amir (2018), Analysis of driving forces explaining urban resilience in Mashhad metropolis, Urban
Social Geography Quarterly, 6(1): 109-122.

Fani, Zohra, Najafi, Saeed (2018), Evaluating the impact of citizens on the quality of life in urban
neighborhoods with an emphasis on gender, a case study: Employee neighborhoods and Zanjan
city Islamabad, Two scientific-research quarterly, Urban Ecology Research, 10(19) 9: 27 - 48.

Qaraei, Fariba, Masnavi, Mohammad Reza, Haji Banda, Mona (2016), Development of urban-spatial
resilience indicators; Intensive review of theoretical literature, Bagh Nazar, 14(57): 19-32.

Kamour Shalamani, Amena, Hanachi, Simin (2014), Investigating the impact of visual factors of
urban spaces on the behavioral pattern of the studied citizens: Rasht Municipal Square, Hoyt
Shahr, 9(24): 65-78.

Marsoosi, Nafiseh, Rashoond, Saleh (2016), Analysis of the periodic changes of the urban green space
of Zanjan from 1385 to 1390 and presenting its optimal location model, Two scientific-research
quarterly journals of urban ecology research, 8(16): 101-116.

Nagsh Mohit Consulting Engineers (2012), Zanjan City Master Plan, Zanjan Province Road and
Urban Development Department.

© 2022 by the authors. Lisensee PNU, Tehran, Iran. This article is an open access article distributed under
the terms and conditions of the Creative Commons Attribution 4.0 International (CC BY4.0)
(http:/creativecommons.org/licenses/by/4. 0)




