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IDINN 722 NDNANL 710" 7W 217'w2 12102 AT 'NaN Mawn (2013
AT ININ L|IDN 1212'D7 DN N'N2'ADNI N'72700 ,N'NNaNa NN
N712'MY NTAV7 TN DTN N7 12T DWYAN 70 QN QN0 QN
NN N21DbA DUPI7PN JIXP AXDT7E NIIDNYT 21071 210007
N712'0 03 21,0 TIN'D ONMMOND7 ONNN QW7 21 2 NIy
1227 D2 |12 127N .A7N [IX'7 'AXN7T7 73NDN71 NNDIDND WYINNNT
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,ND1DN ,ANN NXID,'7'2 2Ta0 |22 ,0'N17'0 1120 197 NMDI7IIN NIXIAP
NI2INdN NIIDN INAN 7¥ NI'DANADN NIYVOVNN TX7 NINAL NIMDT
Eizenberg & Jabareen, 2017; Rosenzweig &) 1'vin 71n"12 NNIw1

.(Solecki, 2018

Y'Y 7Y NY7NIXDTOTR NYOWNN 12T N12nn ND1Y LD 7y e
PTX NITIN TN N'W N7V NDX S NINIAPE N7 1D 7Y 017NN
72w N'an7 wpann awin - (Schlosberg & Collins, 2014) '"m7pN
DNNIVOWAD NN PR OINT IN TN NXID 17720 72 ,NIDI7JIND
Harlan et al., 2015; Meikle et al., 2016;) 0"n2'abn 01D'DN 7w
TND ,790 NN L(Schlosberg, 2012; Schlosberg & Collins, 2014
"2 NIYP NYaow "n1np" [pnimnn Noib |IDX N2y ,2005 Ny
NINA7 17001,0ND'ON NN 'N2MD JTX MPINEDY7'vo 121NN L,DI'71IN
SINC7W NI NAND NIN'XD DTHN QNI N2 2XD MY7PN TXA
MY 7Y NMIMIY-N70 NIVOYNN NN O INADD AXD - 112N 77X
NITN 7 NI9DI NNIX WITHNINMDIZIIND NIIY NIXIAP 7V D'7NN

Luciano Santandreu / Shutterstock «
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7w NPI7NN |9IN NN 1P TAW DNPNDA bynn ' '
NIXIAPF "2 "INV 2NN A'XDOTNN 'WXDN
,JNPI7N PTX-IN 7W NADN 071V ,N"DI7JINN
NI'DI7JINA 7W NNINSA |DIND NT'D - ONNNAI
D"'P'7PN DWITN 119D NIY7NINN

N7 TIPN NIL7NNN N72P 217002 NIY7NID NIXIAP NI9PIDDIVID
Schlosberg) 0'7XN 111w 0121100 D110 DY NITTINNNL NNIYPN
.(& Collins, 2014

,NDIDN DAL LD JIND NYOVIND NIY7NIN NIXIAP 7W Myon
|21 MADWI T MOXD ,'WO1 |DINI N'TIO N71D' ,NOW 'DIDND ,N'70W0
Cutter et al., 2012; Hansen et al.,) 'D'719 NID71 D'ANYNT7 NIYI
2013; Binita et al., 2015; Mitchell & Chakraborty, 2014; Ojerio et
1D 0WIL (Hansen et al., 2013) D'yl Hansen ,nnalT7 .(al., 2011
D'MY N1 N2INI N72WN 7Y 772 11TA 0N N2 NIXAND DIV
17X 72 QN1 DN2IDN DYITN DMIADIENIT NI [12'D] D' Ta N
,TIVE INT .0OIN 172 D921 ,0"N'7PN DWININYT ONIVIA9 NX 011D
Q'LIV'D NITNA D'YNION N7 0'717Y NOW 'DIDND D D1INXD DN
ONND 7Y DWWIRAXD DNPND .ONTIIN TN XIYDININNL 7Y VTN
QIN '7a0 D123 DNINANEAXIZNN NIYY 127 NRIDYA MOND |12
Chakraborty, j. et al., 2019; Jenerette et al., 2011; Madrigano)
,D{7'191 nwyav ,(2011) o'yl Jenerette 7w 1pnna (et al., 2018
Q'DIVIND NIRIDYWA NMNNXAT D1IPNNIA IDIN |2 ONAD NXDI ,NITIIX
JU70PN 7w NIV NTID P27 N21N1 NDIdN Y7V [N TY NNl
1Y N1IDYA DI DNITXZ NIW ADINE NMTNNY 78 12101 NI9oX

.(Chakraborty, T. et al., 2019) NDTPIN NNINN2 DN OGN NP

AN NIYION NI7'NPN XPNT DNAY DMAXN NI !DY7PN JTX-IN
J710X719119-X7 7012 NINWIY D'7PN0 MW NIVown 710 7X
NI7'Y1 10N7 T2 0'WATIN DIIXYDN IX D710 |n7 DDN DNY7I
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Eizenberg & Jabareen, 2017; Paavola & Adger, 2006; Vancura &)
IPCC 7w "w'wi ndwnn NIT .(Leichenko, 2015; Wilson et al., 2010
DMIXD N2 NI NI7220 DY DWINE DTN N7 NRYD WYNRD
nNrNIT NINXD L(IPCC, 2023, 5) "0"N'7[N 01ID'D'7 101 1122 [12'DA
NoID NYNINN DIV TIV ,DI7IIN 112 DMWY 1Y 1197 D) N1IN2
-PXIDN DTNYN NN NMONY [ITNY-INDT PTX-IND ."NNP" ji7ninn
NIVTENTYID Q1N NOVN 1Y L,NNXANID -1 AVIN 7Y IDNIPN
NLNNY 1721X719119 'N'710 117 DP70 NN NN - DTN D'NINA
DTN 2 7¢ NINT7Y NI7'0P |02 NNINDY 11y NRIDY 7Y N91DN
Bullard & Wright, 2009; Laska & Morrow, 2006;) 0'117 DI'NY

.(Masozera et al., 2007

DINN2 NINODN 2N7 1D N7a0 1N |DIN 7V NINODN NYYID ,NNT DY
NN NIN'Y 7W OININD D'7PN MW7 ADNNNNDI NYNIOD NN7YN0D
Nj72 01212'D N12N7 NINADND NPFODN NI'N NINODN . NIMNN-IT DMl
[1AD 7V N7X 01110 7W NI7NIXNINOIT DNYOWN NINYTI,NY NT0D
NN NTPA NIMONNANI NN DP791172 1YY NNINA NIMNY NI7'0p
7V1 DTTAN D'DNM 7Y NYIAXD NN QN NINODN L[N NIY 7w

.011D'DN D 2 NIX7IN

NOPNYNY 19 .0y 7¢ |NIYINI NN PNT7I P'WNNT7 11X D71V |NOD
NN NIMONDN NINTI-IN 7Y DININA NPANT-12 71910 1277 27W7 |N71012
D"D'719 ,0"N12N D'DP'79117 7¥ NPAD 7177w IND ,0'7PNN MY
NIMPIN NN DNNDY TN 1Y NN PTX DAY NINIXDD .DMINNI
19 7V AWNI7 |1DD T APNN 1IN IDINN [1IDN7 NINITHN $237 |N11]
D'7PNN MW7 DDAV 7Y DNIYPINA VA IDINN 211DY DMYoNn
N2 PDIY NTAPNNY 7Y N7NY .PINY NN IDIDA NIMOINDN DNy]
NIN7ZIT ML MTI7 NIND NN [DINYT NIDIN NION 7¥ NP0 TXD NN
YN NIADUNN L NIPINT-IT ,NIDYN 0Ny TINYA ,NNAN PTX 7w
-7 WD ,NOMN 1WA TPNN! IPNNDA LINN DPI791172 NINXDA NIXIA
TIND NOIWNI NIN2MAD NI'YYAD TN NIMONANN ,NYD ,NINT

18




NIXI2I NN2N PTXHINY |DIN
- N2IYD 1WA NIANENINIAN
noMm 7w NMpnin

[N1,7NIWI NIDNITRN NNN XY Q1IN WD |0 ,D17PN0 MY 1awnyT
V' NI9WI NIDXA NJIN WD

DYPINA 07NN MY OY N9'N 1WA NTTINAND TX'D N2 0T 1NN
NIXIAP "2 NIIYY7 0T 1200 DNYAD TXD1 11N |DIN 7w 011100
WA NUDI7IIN

gdefilip / Shutterstock «

Y
o
| l |

. |
- HE R

AEARE

Hros=we o S=a-E =




IN2ITN NNON,|MIN2' QDI
NO7NMN 7T W, 7DY7N-1AN DT

2N TYIN2 NIMONANN 'Y TXD |INA7 N0 PNnDn 7¥ 7vn Do

7v¥ D'DA'NA 1IN |DINT |1IDNN NMID DY NTTIDAN NI'DI7IIN 7Y
[N NN NNXT 72 - DNI7NNN D'YA9N71 DUDY7PN DMNIYYT NIDAVIN
A2 NRIDY L ATDIZIIN NIXIAP 2 0MADIPR D1YO7 AN NIvn
NI'M7 N9 NIN11 ,0NNNI DY DTN ND7OXNN N2IYD 11D
7V NIWDN NINDHD YIIN 1WA DNANAL AT 1PN0A NN Npgn

pNnn

|DINN 12202 DNIYPN DMV DYATDOTNN D'WWXDNN NN [MONT7 N

1720 NN D'PODNN D'YXDN 12D ,01'7NN MY NIYOWN 90 NIN'YN

DNNINN 197,00 119 D790 NY'7V 19D IN NIOXANI NIOL'WN ,0IN
JN12NN FTXN TNNT7 N7X D'YXDN 7V

DVA'DOTNN O'72N0 19 7Y N9'NA 1INV |DIN7 122NN NN INA7 A
.ON7Y NN AT DN

MDITDIN NIXIPINNNY 197 ,N9'N 1WA 7Y NIY'AON NOD NN |"9N7 A
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NN NIL'Y

WI7W7 NIDIDNNN PFNNN NNDN 197|707 NIXIN N0N NIL'Y
MNPV NN

N12N PTX 7W 0'DAN A'XDOTNN 'WXDN |I'ON :1 An'wD

JNN2NN PTXA TN DAPINA 197 NNXDOTNN 'WXDN |I'ON 1D1IX7T
Jabareen,) NWIN N1ADN N2 7Y NDDIANN NINOD N'PD Nwn'Y
NN N'DINN-11 NIN9D NY{IDN UTA7 NIWOND 1T nb'w (2011
DMWY AXDOTND 'WXDN 7V YT NN NTINDN NIYID N1IDNYT
NYIINT7 NPF7N1 NMIWIDN N1IDDN N1 .0NN2 VT 1013 77wn

:D" L'WY D17V

.DMN21 YT 1012 D'DA 7V DMINWYA NXDOTNN 'WWXDN 19D N

.D"DIANTI NNOD AVID M TXT7 NIMDDP wIAAI NN ,NPD .

.DDYID DYWL PIPT NN, PO A

2D MOIND AWIND 7D NDINAY NWIND NIADD 'TI7 DINN D71V wiaa .1
JV710X7119

1117'Y |DIN 7Y D'DA'NA N9'N 7V 1INV 120NN NINM 22 ND'wD

Nn2vn7 ,Jabareen (2013) |"INQ'A NA'OY DLW 197 WYY AT NINY
NINID NIZXY 0D 7Y ,Ainpal 07PN MR NIPDIVA NIMDIN
;1707 INDIIY 192 2NN TR NN NDXIDN

7V D' NDDN T3 ND'79 DIXNXT7 NNDIND |ITN DD QNI JITN N
710220 FTXI NN
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AW NIDITZIIN 7W IWONN 720 2N AN X 7Y WAT - 20100

2YNN7 QDI VWAY |11DNN NP1 D 12200 N A

0'70n 0NN :(adaptation measures) N'XDOTN 'WXNDNI NII'TN T
7017PNN MY DY NITTIDNN QY7 NY'XD NNDINNY

NYIXDY 01700 0ND :(mitigation) N'X2'L'D 7Y DDA NPTD .0
DIXDXI NWTNND NNNIND WID'Y ,NINTEI 120N 7W 0'DANA N1IDINN
NIDNTHN NIMNIND WID'WN

19'N1 N1Y'a9n 'ANID NN 3 ND'YD

NY197 NOMNA NNIDY NIDIWN DTN TN 1VN7 N'D RN NLND
7V DDIAN AT P70 .MD17PN 'NIAN PTXINNRIY 79 DM TTNA ,NN2AD
VYTIDN NI2DY . ININMIIE(GIS) 191NN YT NN VTN NN
1N )2 OY7 nimrnn

NIN'97 D'D1D,0"LDILLD D'TTN 197 DNITX7 IN NIIDYWT7 VW NPITN .N
JOMNIN VTN NIV NIVXPNA VTN

QN 7Y DO TAINIMAIPN-IXIDN VTIDN NIdY .
MDI7DIN NIXIAP 197 VW NPIT7N 7w NI1dwN A

7Y VTIDNY INND :0"I9XNI O"N2'ADN O'YA9N7 N'ANINN N9'wNin T
T TN 12X NON Y7 DMDANTZIN DY7)N MW DNIYPN D00
VTN NI2DY 7Y 120710 DN1L,ANIEZN INANN 0DRINAN 19DNY ,NM1Vn
LN NIOXNT7 'V NINDNNNT 1j7'Va 0'DNYAND 1I9DNXIY D1ININ

.0 119 NN7Y7 121 NIOWY
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|30 NYIXD O'77XN MW7 NXDOTN NIMDINA NPDIVR NINODN
1190 NI'DI7JINI DY 7¥ |DINN NN 1'2N7 1TVIY D'YXHN 7¥ 1M
110 D790 NM7V1 NINYD ,NI9XA ,0DWINDD DIN 72 12D ,[IX'7 WX
NIDIYNT7 D'YIDNI IV NN D'YNDID NIXDOTNN 'WXNDN .00

.ONN WYINNNTLIX WININ DY TTIDNNYT NIMINn

7¢ D'NN2NN D'DANA NTINNANY NWTN NDYIN NIADD VIXD AT 7719
N'97¥ N1YLA NAX'I NNADNN 272 07NN MW7 NNXDOTNN 'WXDN
D'YNLINN O'™MIIdN D0'7D NI'NAL 1 DIN NN NXDOTN 'WXDN
NMINYA NIXIAPN 2 DN7Y D7IpY Rg17ny N7N,17Vn ANna
NN FTX7 NN N7V N 012 N2 NMO0INT NIRIY NINInn
DIVID NY'W 7V NNNYIND NVXINN NIYINDA N1ADNN ,OKNNA .01YA

NN 'N12N DA XLAD DN TNN 70V

ITYIIY NIXDOTN 'WXNDN7 DNUNNN awin :(Defensibility) nitnian .X
72 1021, NP2TUNXD NIDVDALNIDIZIIND [0 7Y DINN NN 1207
NN N7 7vn7

D'VXDN 07721 N1 awIN2 :(Public Engagement) 712'Xn ninivn. A
1217 NI'DI7IIND 2172 NIV TINN N2 TN 1D'70N7 D'DNYANN
.ONY NITTINNNN DT DNNIVOYA 07NN MY

NN D''22NN DWYXPDNX7 DNPAN DT WD :(Accessibility) niwmna A
DN 7w 2NT TYIN7 NIPDIZIIN INAN 7V |NIw

D'WXDN7 |0 DNeAnn awin :(Necessities ,NII'N) DDA 01X T
D"D'DIAN DDIXN NN AWNT71 DNDT7 NIDIZOIN 12D ' T2 D'YIDDY
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7N DIINYD 7Y DNIIDT NN DNDYNN DWYXDNT |01,|N7 DMrnn

DNUAN N1 awIn :(Health and Well-being) nrapmi niINMM2 .0
NI'DI7IIND |IAD 7Y [NINI7Y71 |NINNLT7 DINT 'TD DN W'Y DIYXDNT
Al

ITVIIY NIXDOTN 'WXNDN7 DNYANN AWID :((Empowerment) npDXYN A
NITTINNNN N712' 19'W'7 017D 77w NIYXNNA NI'DI7IIND NN D'XVUN7T
.D'M"IN 0"NIANN 0NIYON DIXDXTI N7V

(Defensibility) ni'nnan 4.1

NUDI7IIN NIXIAP |IDN 7V |IDIN NN2INT DU TIYY DNYYXDN 77100 wIn
119D NN O'PRYNN DYXDN (13D ,[NNMONDL NIND TN 1T NI7T11N
NIMAINN 72 7102 .0 119 D790 N17Y1 NIDXN ,NNIDLW ,0IN 173
NIYOWN 710 7N |NID NNXYNT71 NPINYA NIDIYNDA PIT'NY D) NDNAD

D17PND MY

AN2N 190D NN NIV IDINN NI22NT7 DYYXDN |10 NYIXD NINODN
NINYD WININ 119D NIDIZJIN 7Y |AN7 T2 ,ANAIT7 .0MD'7PN DWVININ
DY ,qINN 17 7Y DMI2N 2P AIDIPNA TINM2 00 119 D790 N7yl
0'{71YNI D'PTIN NNNONA DWYMDNDN DIYXDN [IIAD NIYIDLNI NIXDND
DI'N DY NITTIDANN DY |AY - TDNDI XL, NIDIZIINT NN
710 7N JNITTINAN 29I NIYNAANT N2 17Y0 - 0 119 D790 N7y
0"17120D NIINNO TX7,0'0IN2 71N NATNA 1ITPNNN A'XANA .07 DI'N
NILN NNINT DWYXHDN NN IYPYN DN 17'N1,D'PT) NNNONYT
dredging) NI7ynnn Y12 17T ,2'Y2 DNITN NN2in DN2LL,NN10N
.(Molinaroli et al., 2019) NIX'2 |12> NIN7 NIYPIPFL wID'wI (canals
19'N NT '77221,0"N200 DYYXDN IYDDIN DNIDMIAY |'D VX 1N 'Y D)
NINIPN NN2N |1, (ring dikes) NiY7ayn Ni771D Nl 0an 7v wat
D'NDYI de Ruig 7w DpNN .(Scussolini et al., 2017) 1'ya 011N
65%-55%"7 012N 7Y W11 9N 45%-35% |'2 217'W 12 NN (2020)
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'XDOTNN 'WXDN 7V n71pW npl'7n ' '
JHAIY NID"PnNn NMINYyn NiXiapgn 'a
ANINN N7V2 N [N N o T
0"yl 'N1ann px?

DMITN7 "ADDN NN AXDOTNN 'YXHNN NN XIN 012D NN2N
112 T17'NN2AY P17212 101N 710 7X .QIN NYIXT 7V D21V DAWID
ODI1 NNT .NINYD 190 O'0INN 7Y |AN7 1TVIIY 0MIxX2a - "o ninin®
7V NPOD-IN VIINYT 'T2 NN 7172 N9 TIPN NNINY NN 7y
0'n 7Y 07172 NIND ND'7{7 D2MIXDN DY WITN NYA TI7'0 NIDIVD
Du 7v Dpnn .(Laeni et al., 2019) 1X{7 |NPT2 NDWNT7 DOITINN
AN N7V NN NN PODY DWYXDNN 1D NNIN (2020) DAyl
217'w - |'DAY 'NNIYA D'DMPN NN DN DN 19 D790 NM7Y DI 119D
[122 077 D'WXDN 27 ,(D'T) NI771D N 12D ,0'wP DIYXDN |2

Y2 DDIAN |ITN9I ,NINT NIYVPI

ITINT IYXDN NYIXD NINODNL1IINYN NDYA DIYXHDN NYDDLA 7Y QDI
17D N7N1I0 N0 = qINN P 7Y NINYINNDA NIDIZIIND 7'72 112y
NI7Y1 NINYDN P11 9D DRVINN 7Y a7 TYII AT 'WXDN .qINN
72 7w DMNI2INNEDTNNANN 0DIX7 'TINY NAYD 1IN0 ,00 19 D790

.(Hino et al., 2017) n"DI72INN NIXIAj7D NNN

NPDI7OINA 7V 2N7 1TVIRY D'YXNN7 OX DNYAD NITNN AWIDN
JINYDI QUT DA 7Y DWININD 1WA 1IN NI9XAT NRIDDY 19D
D'IN1N ) 'D 71017 DUADPON DWWXDN 77 DWIXD DNPN0D
LTI7'0 NIDAYND YN'70 NNNON7 D'YXNDNA 1A1ITH .0Mya nynbin7
D' NI 2 217'w L (Ercolani et al., 2018) 0'pin' NIax Nt 77011
|21 (rain garden) owa | ,(Yang & Chui, 2018) |wib1-1'1 'NLWNY

173 010 "D DPXIN 0P'PT7N NTI907 NT NP2 bnin (bioretention) |waba-r namn -~
.OMIX'7 O WININA TIPIN N9 NN NNONY
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INI2' D'7PNN "12'UD NIYOYAN L, NI'TNNN '97 ' '
TNI'D] DMIDN 'Y ,0MIX'P DIN Y722 1D Y7
NNANI L79DNN 121 2PV "INV NN
,0'P1N'N1 D'NINON D'NLYA 7V NINXDLXAN
01V DIN "X 7V DPON TN' 0'77INDN

- (Chaffin et al., 2016; Ishimatsu et al., 2017) 7In7n NI'7yn
D'NIN O'WXHDN NI9XNN 'PTI DIXNXA NNDIN 12D DAI7'Y'Y DIYXDN
DN ,N19XN 'PTI DIXDXT71 122 ' 71IN17 INWA 2 1TVIRY .0y 09D
D'TVI'DN D'NLY NXXPN |21 (McPherson et al., 2011) 0'Xy Ny'dl
M7V D717 NIND 71012 NYNDDA NP ATPND NN NINTPNY
QY1 NIOXN OY DY 7Y [NITTINNNA O'7'Y! INXDY DTN DWYXDN 1)
INHINDIW MOIND 1Y NV (2023) LiuTl Lee 7v DIPNND .QuT D)
TWXDN X' 222 ' 7107 Apint Atwnd NN NINZPN 1D NNn
7V D1oDIN NNINNY TX7 017NN MW DY NITTIDNNT N 7'y
(rain barrels) owa Nran ny'x» NIN9DN ,qIDA7 .NINVA NIXZPNN
D700 .1 TN NIDIYD 7V YN'70 NNNONT71I 13 ' 71017 TUXDND
['2 217" 1D NXD |9'2Y NDNDIND W2 Nwyav (2023) DNl Lin ‘7w
QW1 7192 131 'D 7101 1D7IXT7 7'V 0w N7 (NTNX) DWA D X
77002 YN70 NN NNONYT AT 217'w NY7XN 0DINN DY) 171921 ,0MXP

.oean X

DIN 722 MM T NI DY7PND IRYD NIYVOWAN LNTNAN 197
D79DNN 121 27V 1IN 2NN TNINA DNINNIEDDYIND ,0MIN
TN' DX L,DPINT D'NINOA DMLY 7Y NINXDDLXNN NPADI
.(Li & Bou-Zeid, 2013; Zhou et al., 2021) D"y OIN "X 7Y DjJOX
N7 NITINT NIDNAI NIDAYIA NIMDINGT 01y N1IavNn A78 NTNN
NI NIPNN 12D ,N1N1DI9NDA NNNONA DYNDNN DYXNN NYNDLNT
D'N'Y N7'NPI O'XY DYDY ,0IN DMAIN DI'XY 0127 N0 0pne
N2 D ONID DNPNN NNTN NIDAITNA wIn'y TX7 7721 nvnnxl
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Knuas) 1IN0 NNIv19»n NNNoNY7 TN 0'7'V! 01N 0717 DY
027 N L,OPN N M 217'Y  NNT N (& Haase, 2020
Ny 0N ,0127 NIAXL,DPINY NI P A7'Y N NNTN NIDATNI
de Wit et al.,) 2IN72 NILIOHLN NNNONA NP 071V INXD] D'XY
7v DPND .(2020; Oswald et al., 2020; Yang & Bou-Zeid, 2019
N MNNX 1D NNINLNOIX,TM0] NwVaY (2018) 0'n'nyl de Munck
NIXDOTN 'WXDNT7 NINHYNA 2NN NNIDI9NYL NNNONT 7'V 'WXDN

010D O'VXDN D'V'XD 0'9D1 D" pPND ' '
N DYI DMIX'P DIN 72 DY DITTIDNNY
0"IX'N O'D '791YD0 |12D,027'Y OIN
NI2IN12 NNIPIBHLN NN |AX7 1T

N2MIX DIXNXA D'7'W' INXDI N7N 1D ON,D'P17 N3 0NALL,DNNX
1D ININ DNPNN ,TA72 0127 N2 wIN'W7 1WN .01M12] 7eNn
NNNONA NI 7'V NXNI DINT7 D' D'O19X ONITN] DN WIN'WN
-DXID NITNYN 7¥ 0NN NNIDYA ANAITZ ,0INN 'DNIVI NINIDI9NLN
NIXAN,MATIAN NI'THNA NOIPMN TINNA ,O'DIVINIE O'DINI DNNIPN
N1 71 NXDI NZN N win'wn ((Broadbent et al., 2022) nman
NIN9 0'919X DMITN7 NNIIYNA 0122 01220 7Y 0'919X DMITNA D)

.(Broadbent et al., 2020) 02101 01121 7w
7V NI91FNA 11NV 2NN N1IDI9NL NNNO9NA DWYH'DD DIXY
7¥ DIPNNI DATIN 7D .0'N'W7 ANIIYND 03,012 DIN 'DNIY
17V NINIT NINXIN .N122712W 17DIN 1WA (2020) D'pyl Venter
,71Vay 1712 1A (2022) Al-Alwan~t Abdulateef 7w 1gnnn
NNNONA NI 7' NIPATRIE NN AT ,0XY 7W 217'W 1D NXD) DY
N7N D'NXDD 7272 D'N'WY7 NNIIYNA 1NV 2NN N1ID190DLn
DNNINN NN NAY (2020) DNV Aram 7@ DIPNNA WIWINT DOIT
2NN VIND ATN NI9'WT7 TI9DAY TN 1WA DMIN'Y O'PIND 7Y
qQNI,NI7YN 2.8-2.4 7Y NNNONA 1AITH D'DN 0N 1D NXDIL,IINWN
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NIXI2I 2NN2N TN |DIN
- N2YN 1WA NIMANIAIIAN
no'n 7w Npnn

7VAY 1NN .01AYINN 21P2 7V192 DINN DRIV NWINN2A NI7yn 3.9
INXD1 DM DPIND = NINIT NINXIN XN D722 [9IDIN 1WA
DMITXD D2 ,DI'N PN DINA 'DRIVI NNIDI9NDN NNNSNA 0'7'Y!

.(Toparlar et al., 2018) 7INX9'7 2'2DNY

DN '72 OY NITTINNNT7 011D D'WXHNX O'V'XD 0'OD1 DNPND
NN X7 T2 DMUXMN O 79790 (12D ,0MI0Y OIN YN OVI 0DMIXY
T NNXDOTN 'WXDN DIDX .(Wai et al., 2021) N1aIN12 NNILI9HNLIN
NI2YAN NN NIIDI9NDI NI ANNON N DN 71Y1 NXD)
T2V ,|9'2 N2l 1WA PNNA L,ANAIT7 72 .0'9DI D'YXDN 7Y
DXV LNINIDNTZD 0D NIDMA A17'wa 0D 17970 7W DNIT7'W NN
NNNON7 NI 7'V DWYXDN 7Y 0T 217'W 12 NXDI ,NTNIDNTD N'77X01

.(Takebayashi et al., 2022) '317'yin 2NN NINILIONLAN

TPFON NION DIN7DD ,0MPFNNA DXINY 19D ;7N NIXDOTN 'WXDN
7V |[N17aNDN N7121 aDIN N12an7 (defensibility) niniana aiwn
NINYD ,0IN 72 ,NI9XN 7W DN 1'Y2 NIDIZIIND NIXIAF 12D

Teo K/ Shutterstock «




IN2ITN NNON,|MIN2' QDI
NO7NMN 7T W, 7DY7N-1AN DT

|[OIN NN 1P T2 0DPNNN DN D'OYNY N7NX .00 19 D700 Nv7vl
DNNILNYDIZIIND NIXIAP 2 11N'YN 2NN N7N DWYXDN 7¥ NpI7nn
NT'ND DNNNALL,XDOTNN WXDNI NPI7N PTX-IN 7V NIDN N71Y

.DUDI7PN DWINN 9D NIY7NINN NIPDIZJIND 7¥ NNINON |DINN

NY'17 DOPINO WA NPI7NN PTXN NN NINA (2021) Garrison
DI7 DXV |'7'D"1 " 1 nixy [r'7n" - NN NIXAOND DY
AN NIYPYID NRDY A7 DNTID NRDY 2 Diwn pnnn L"D7 N
7Y 1V1I2XD NINXIND .OXY NIDINE NN DINNIDD NIV [N wY
N2 PN NINTID NIIDY 119 7V X7'0D NIOTYIN |[NY NNIDY qITyN
,NT YN NN 012X 0DIX NI7Y2 [NTAITDIZIINYI DXV NI9IN
|12 ,0MDANT77 DUOANT DINAYD |1AWNL NN X7 P11 111 Qny
DI7 N1y ,NNT NDIYY7 NINYP NIDIN M2V NTPNNN NN VT 1Y
NOTYNI ,DWTNN D'XVN 7Y N1 0 UT'O X7 R710w0N D71IN
0'NI2) 1Y MIYIYAI 2NN OXY NI9IN NIN92 DNMONANN DTN
NIDIOX 7Y O'NINA DNINNA DIV 12 0N [1AVINY NNIDY -
NNNIYN 17T Houghton & Castillo-Salgado (2020). |'DI72IX
DYI DIN 172 DY NITTIDNNYT DWYIDNN D717 012NN 07701 TXD
|'ODIN - DY 'NYA ,NIDIZIIND 7Y '0INTA 7'0119010 197 ,N19XN
D'XI191 N'7N 012N I ININ NINXIND Y7 NITRAY 1w DDPD
DIN 727 101 NI NIYI92 NIAMONNNDN NISIDX NIIDYA XPIT NINO
DIPNN ,NM20 NIXAIN 7V N1 N17710 NPNI2 L, NNT DRIV N19XN7I1
[P0 197 D'PIDN D'WTN 19D N2 1D XXD (2019) 0Nyl Zhao 7w
NINTIND = NUDI7JIND NIXIAP 727 DT NNIND D' NP NN

TP NMIY NPIT7N 7Y TIYDn XXDD - NINWYD NIY7NINI

110 D790 N7V DY NITTINNANT N'XDOTN 'WXNDND N7N1IN NA'D1 1227
N1N212Y DIINT 1WA N1 170 DIpn 7y Ajibade (2019) 7w 2pnn ,0mn
TINT7 NIMIADD NIY7ZNIN NIPDIZIIN 212 77 DY WWXDND 1D XD
NI'DI7JIN 21172 0N 119 D790 NM7Y 1190 NN TWWXNDND 17'NX1,DMN qin
D'oINN NINY7 (land reclamation) ypapn NX N1 NTAN NINRY

JMnn jn07in7y
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NIXI2I 2NN2N TN |DIN
- N2IYD 1WA NIANKENINIAN
nom 7w NMpnin

(Public Engagement) 112'Xn NIQIYD 4.2

DINNY7 DMPY 112'XN 2172 DNI2'D7 NIYTINE YT 1D N1ann N1an
7V INIVTID NIN2INN P2 OXAD NXDI ;7D N2 . Arnann w7
1217002 1N121YNA AN7Y A7 DNTNIVOYNTI D17PND MW7 1120XD
Khatibi et al.,) D'7pND MW7 NIDIVNA DNDD 7Y DNIYYE DWIAN
NN NN PI2] 21PN T'PON 1121X7 1D NN ,770D (2021
IN1vni (Akerlof et al., 2015; Khatibi et al., 2021) D"7j7Nn M1w7
W7 NIDIZOIN 7@ [NIVTIND N12IN7 DWYXDN7 NDNUAN DT 1wpna
TX7 ,NUDI7JIN NIXIAF 1D 7V1 1WA 7Y DANIYVOYNT7I D'7j7NXN
-]'2N 7INON DDIOYW TNI'D NIT .N7N NIYOWND NI11IANN DT NYNdn
72X 7Y NIV NIwn QX wTa (IPCC) 017NN PN7 mi7enn
NIYOWN 90 NINNNNNENIDAIYAN 71V17 1T ,N'XDOTNN 'INDNA

.(IPCC, 2018) 0"7pNn MY

N123N7 0'NON 0'721 wIN'Y |12 ,0'YXDN 11D VXD NIN9DN
NINRNN7,0190 7W NTO NP, 00N D700 YID'N TITVI NIV TINN

PN NN NN T TIT DI7Y «

=
-
-
-
-
- r
-




IN2ITN NNON,|MIN2' QDI
NO7NMN 7T W, 7DY7N-1AN DT

.(Davids & Thaler, 2021; Vollstedt et al., 2021) NI9XN 'VIN'N 119D
0'721 wIN'WN 2 NN (2021) Thalertl Davids7y Dpgnnw X7X
0'72 '21,]"MIVNN 120¥ NNI2x NIVTIN 7Y2 112'X 2172 7'V 0'0oN
,ANIT |9IND LMY 0N MIV71 0'WTN 0707 D17 DNY7XD DI'N 17N
q1'N7 NIDAOD79 1IN F'WN P11 11 ANV DN XD 7100 N
.D'PTI0 A7 0DTAI O'7PNXN MW NIDINDN NI1DDN 1217 112'XN
(Hazard Mitigation Plan) 0'212'D 1A' NM2IN NINIIDD79N NNN
NIMTNN NI'ZPNN NIIDD7 DAIVTIND N12IN71 D12AVINN J1I'N7 NV
.(Comprehensive Waterfront Plan, 2021) g1t 111 11y?7

7101 NIVXNDND N'D NN J1N710 DTN N12an7 Noopn T
N12DN VDN 71710 nnT' ;2003 NIw2a .0"212'N 0M1'DDI 011ON[I
NITN7 N2IINY NI9XNN N12DY7 VA2 12X NIYTIND 1127 11N
VYID7 0MpYY 072 01 112'X7 12XIN N12DNN YDN1A .O'7PINN MWD
Kazmierczak &) D'{JT1 1aN71 N19XN WIA'N DY TTINNN7 DT
0'M1'DD ANT' 17'DPNAY DNO N7 1w ,nnIT 91N .(Carter, 2010
V112 1'WN YN 2172 NIVTIDN 11207 01217 X1oa1 0121
.(lvanova et al., 2018) 0'7pNin "' 7¥ DMYPNA N21'ADY7

NnowNN 071y DNI'NL DNMONNNY D'WXHDN TIY NYIXD NINODN
DNI'NA DIMONANN L|D7 DTIF NNINY DWYXDN7 T2 ,n7Y0 197D
ATUPNAY 1D'P 1Y .ADD 1973 N7YNT70D - TN |IDN |p 0'val
NINDIN 7Y [DIYNTRIAN 117002 112XND NN DRIYDY DYYXHDN ND
7V WAT2  NIMNIPNN NIDI7IINT NNWON NPy ,nnAIT7 .NidvNn
LNIDIXT7 NIDNNINY NIDIYIN NIMDINT NIYXD WIN7 N0y NEDITIIN
.(Chuetal.,2016) |pI1p121 NINDINN 7Y 7V197 |JNNXIND QNNYNT NI
Nn12na 0'7w "N7Yn7 non7n" 7w 1T Npn 7y DINNYINDN D'YXDN
NIDIYNN NIAWNYT [NIYVTID N12N2 |21 DNAWDYT7 N7 72 INIVTID
NNT LJADTIX 7Y NIYY )T DTN 1DNDD XY [n78 N'7'WoNn
27w NI7'APN 7Y NI2IYND N12IN2 178 DWYXDN 7w DNIT7'YY TX7
INN7XN7 D'DIIN 1T NP DYXDN 1D NINIL 2197 .Aynbnnl DI
.(Jones & Preston, 2011) N'XDOTNAI NIDWAN 70N 7¢ 17117
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NIXI2I NN2N PTXHINY |DIN
- N2IYD 1WA NIANENINIAN
noMm 7w NMpnin

NN OYITHD [A'WIND N1TNA DYIDT 1WA 7W NIDIVINN N1IDIN D)
01NN NI NIDIYINN NN NIN'OA 1IAND 7W ININIYD NIA'wn
7V D'7XN MRt NNDINN QYA TNIRPYAY N1aIN - 0Y7PNN
|12V '70N02 NODINE WA NNTID NIIRDYA N7voIinn "o T
NN NIV NPAYN DY NI7'NEN 1N NIVXDND 07NN M7

.(Hughes, 2020) o'nin'w 77w7 Drawinn '7v DN

DNUAD "N7YNT7 NLNTN" 7Y AW NNIN 7Y NNYIDY QDI 'WXDN
JIMNNAN NINIMY 0NAal ,0MPIPND My 17y DY n7190 101wy
1IN NIDIPN NINDIDIANINIE NI7700 QNI NIDIPFHD NIAINNN
NIDI7JINDI VYAV DID'DN 7Y [0 NOYIN 112N DJODN NN N71V9
YD 71 |N7W NOINN NITIPY 7Y |01 DDY NITTIDND NIMDIPNN
NYNNYN NTHPNL 1D'P Vi L(Lioubimtseva & de Cunha, 2020)
TINT7 T2 112 NI7VI9N NININDY DY N7IV9 191N NN NT 'WXDNA
NINDIN AN OINANYTENIMYD NEDIZIIN 7W DM TINGD O1DIXD 7V N
(2020) o'N'VI Guardaro .(Chu et al., 2016) |n'271X7 N'XDOTNN
NIYN97 Niaa [12'D2 NI'DI7IIN 1P NIZYI9N NIIPN NINIMYA NTY]
N71Y0 QIN'Y DTN NITNAY DPIO 1WA NPIXD NIRIDYA DIN '730
NI2NNIEDDIXD AN D71INN 2D 12202 INN7 TV NININYN DY NT
P71 1M Ny D) NdPa L2021 NIRA LN NIEDIZIIN 7V NIpnn
(State of Climate Knowledge) "D'7ppXn YT AXD" NPYN2 1T N
, 01D NND '2 N7IYD 101N'Y 7Y NDDIANN NAIDND NMIYNXI ANTI -
DY NP7ND 10 NN NIIANANE NPNATN NINMY 0nAal
1N DTYNNTZI PYNNT7 NONIY IT AT NN NIND'DIANIN |DI

JUMIPNN NIDIZIIND 7Y DNNYNN 0DXN

(Accessibility) niwn 4.3

ITVIIY D'TYX 017173 21NV 107N [DIN 7@ DNYPINA NIYIY avind
712y DWWXNDNI DIANYD ,0NIN'Y 1N2AD 7Y DNIINT NN 1'12In7

:01vinn
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IN2ITN NNON N2 QDI
NO7NN 7T W, 7DYIN-1AN DT

7V WID'WN NN 1MANT7 INPD P DTIDNX NI - NI a1iann
Nya1 D) NY 7Y UDYT7 NOINY 1IND ,N1NIAXND 112NN D'1AVINN
TVID NNIANY MIANNA WINWA TITWY 1D ON ,OMIXT D'Y7PN 'WINIX
D'DPFODN D'PN INXYT7WI NIN QNY ,NIDY790 NNANON |MIY7 1N1Pn2
DIN'T NNN9NA ON - D'D'7PN [IX'F 'WININ NYNINT7 N'XDOTN 7w
[IAN 7Y NIT .M 0N YN 7w DNNXHN DIXDXD DN TIND
NINDNNNA NIPANIN DY 7w 071V2 n'7'2100 Nwan - (2023) C-40
q0W7 17D YDNT7 NI71D' DNYY DITNN DYYXDN7 DNPAD - 11721710
NI7710 N1 7w 07N JA'NINNA NMIAXA NIANNN NN
AIT'D Mpna (1) :AnAT7 .NMyn NIPDIZ2INYT DN TIN' NI
NIDIZIIND AN TIT'W7 'WXNDND - 1'W2A NIADINI O'DIAIVIND 702
NNXPA (2) ;0"X'P 0IN'73 DMNIYYI D2 NNI1IX NIanNa wonwn?
AX'PA NID'TP NMPn - 7272 NMI2'Y N1IANN7 ay'pl 71700
nYID1 '717DD [11DN (3) ;0'"DIO 127 727 NNIIYNA NY'DIN (WD
DMINN O'TY' DY NYYYNN TN DY DNIANN NITX 11N - DY7ws
;71'NN NITDIN 120,010 0{79DNI NMDI7IIND 770 NN D'WDYDY

I AN NN L|MDY ANT :DI7Y «




NIXI2I NN2N PTXHINY |DIN
- N2IYD 1WA NIANENINIAN
noMm 7w NMpnin

NIXI2j7 OV 2'D'NY 271X TIDAD - NMIAXA N1IANAN TIDAD (4)
NN N7 NOIXY NN, NMVIE NIYT7NIN NIDIZIIN 11D ,N1271X)
J1M12XA Nann7 ;niwnaa

7V DNIYII 0T 7Y IXDOTN 'WXDN - DIIYD VPP 'wIn'w
NN N'DANT TYII DT WXHDN . NIY7NIN NIDIZIINT DN 1NN
N0 DIPPN 1270 PNINA DN |IANT7 NIDIZIIND 7Y [NIwI)
NIPNIN D ANIN (2022) Wang™l Hao 7w 1pnn JIX'{T 'WININ Ny
NI DNITND NN IXT I DY DM 0NIN7 10 nnidan
12D NDPI NNINAY 211210 1Y .DIIYD YPIP 'WIDY DN wY
,01"D19 1171 1731 DIPFNA ,NNMIAX NIANNA WIN'WN TITY7 DNYXDN
DN 1NN DWWNINN DNYD YPIPT WD 110N 7Y nTPY DI
g m Ny 17N (Lin et al., 2021) n2'70 pnn2 0wIN 0N
One New York - The Plan for a Strong - N"ILILDN N'IDIN NWAN
N7 N2'WN TPID 1WNY'W NNIRDY NP7 - and Just City (2015)
NNIRDYN MYVINT DANWN NN WINT7 'TD NNT 70 ,0'N1N'WI1 0JDY

J1DYW7 NDIIN 79D71 NNTINN

D"MIYPN1 N'XDOTN 'WXNDNI MITY NINODN ' '
0'ODI1 D'VXDN NYIXD DMIN'Y DUN'7PN
TIN",0MAVINN 7V DNIPIAY7 D'DIINN
NIn DD TNN .0MIX'P DYD'7PN DINND]
"N>1" DA NIDNN,N7'VO NMIANNA VID'Y

TWXDNI M1TY NINODN - (N21) n7'V9 a1iannl ad'7a TITY
0'ODI D'WXDN AYIXD DMINY DURIY7PN DMYPNA N'XDO TN
DUD'7PN DINAND TINU2 ,DAVIND 7W DNIYIA7 00NN
"N21" 02 ND2HPN L,N7'WO NIIANNA WID'Y XIN OND TNN .0MIX'
NYI AMYR ARpPR Pal 1 ,nnaITY7 L(active transportation)
NI2YN NN NN N2NIN 21,17 2100 0TIV 0M9IN 71700
DNIYIAI NN 11207 NIDD NN ,0"70WNN 0'DIPAIPAI DMIOIND
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1122T'X NNONL,|MIN2 QDI
NO7NM 7T VW, 7DYIN-IANAD'T

1IN 7w NIT .(City of New York, 2023) D'awIN7 N7X DIYXDN 7V
DM10IN] NN ND'7NN TIT'YAY NIAwNn7 pnvnn (2020) C-40
NIIODWY WITNI ONAT7 ,NMI2'XND ANIANNY7 '9'7N NITYANN 1730
NN D'WIYY D'WYXDN NND |MXD NITA .NIDWIDD 70N NIFDON IN
LJIDIZDINT N D' NITHINN 'WXDNT7 DMI0IND N1 02700
NIIOL'WY D NITPINNT7 DWYYDNN DTN D79DN D WINY |12
2'2DD NYNNXAINT77XN WXDNI WID'Y  NIOXNN 'WAON NN DNMNOoDNI
N122 DI7'W NIPNN ;121 !N 79071 DINN NN N7 11D 01717007
ODIP'D 1227 OMIOIND A2 7200 12710 NN [DTYNI YTDN 1NAl
[1I2D'7 NUY .0N2IDND DNITN 119D ITHI YA 'AN12 D'YI9D 7V
DNIN'YA 7Y DAY NN2IN7 DWYXHDN NN QN NYDn 72101191w
N7 YR 7Y NIDAVIN NMDIND 700 ,0'2WINT7 0MINn
NIYXNNI DMIOIN 122171 121707 0'717DN N77XN |12 ,0'7PNXN
NNX{IN ,0MOIND 12210 7W DAIN'DA NN NP DIYNENTNNX
DMOIN'Y DMI9IN NNDWN7 NIAINA NDPN |21 DTV 0MOIN '717D0

.(Przesmycka, 2023) 1'yin 'an12

Tupungato / Shutterstock «




NIXI2I NN2N PTXHINY |DIN
- N2IYD 1WA NIANENINIAN
noMm 7w NMpnin

NIMYNN 7Y NP1 N12AN7 DI 'WXDNX - NIPAD NI'T'D NIFYN
NIDITNN NN2IN NN NI9XN DY NNYD DY TTINNNYT DN712'1 D'AVINT
NITM7 DINY7 TV DT 'WXDN - NI9XAT7 D'WAIN DMUTND NN

.(Molinaroli et al., 2019) D"D'7PN IX'{7 'VIT'N2 D'AVINN

(Necessities) D"D'D1 DDIX 4.4

DI X 7D 107 1ITYIIY O'YXHNT7 DNAD 01'D'D] O'DIX AWINn
0'D1XN 7w (affordability) Marwin NX W7 0173 ,nawn-11)
0D ,NMDIZIIND NIXIAP 7D 112y, |ITRI DD ,70wN 1P'val,0MD'DAN
DX DN'AD NT AWID .APDIZJIND 772 7w NIDIN NN 12307 N0
|[NN7 'TD 0N D'ANYD 7V DNIINT NN IDYWT7 DIONIYN D'YXNDNT
.DNI'YID AWIN NYI9 DANY7 D717V [NTapyay onnn N7y

:0N DTN 7¥ 101 01'D'DAN 0DIXN NWITY

[IN'DA NI'DIZJINT YMD7 ITVIIW DWWXDN |10 NY'XN NIN9DN :70wN
[Nl DIN'N7 |0 ,70WNN 121X N17Y7 NIMTNN ND1Y7 ,70wnn NiMy
,70UNN NJ1NX2 NNNONYT7 NN DANINNY D'YXDNIL 121D N7
JDANIN VT 12'D0 [V ATNIAEYVAL 7DWNN NIM7V DIXPDX NYONDIN
NJ1MIX2 NNN9NY7 D'WXDN 1T (Filippin, 2022) Dyl 191719
NIy NI'DI7DIN 172 NNIND N2MIXY7 7V192 DANINN NN 7owNn
NI TIT'2 NIPNN D NINAID NINXINN .N1'DIINAY NTIN NDID]
IDIN WNWY 'TITI OMI7ID NINIZ NNN DY 271¥N1 012 7w Nl
-35%™2 NNoOwN7 7nwnn N7y N71I071 70UNN N2'MX2 DIXDXY
7V NI 7Y NRPNIN NIM7ID NIDIVD 1D JVIL (2011) Oldfield .45%
721,70WN 7V NINNOWNN NNXINN NN N'MNONY7 NIMYY 0D 1112
-DXID NI2JWND N1 1{PYND 112 'DANIN IY7 |I2'DN NN DXDXT7 Npyn7

JDID) NINIPN

72 7v N'D'DA NIDT NI'NAA |0 DAL AYAY D7 nwan 0D
DNIINTD NIYOVIN |71D - DANYNT7 NIYIAININIZVR NIWIN .0TX
D'WXDN INAn Na7wn 0y (Mukheibir, 2010) 178 D'ANWD 7w
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IN2ITN NNON,|MIN2' QDI
NO7NMN 7T W, 7DY7N-1AN DT

Ivanova .DNI7Y [ID7 DIYXDN N7 ,AMNWN 0 78 DNIDT IN'WY7
7V DNII'DT NN NP7 DNINNY DWYXHDN NN DWIXD (2018) DDyl
D'YXDNAN 770 .17'DPPNAY TNO N7 1'Wa DIPND |PD 7Y ,ntnwin 'n
DITNIND O'NA YIN'WN NI2ANTNNIXA NI9YZT NNNO9N {130,000 0N
NT 7'7221,0"N1N2NN DYVXNDN DX DWY'XD 0N, NNT TX7 .pwn 1D11X7
1T ANWNI DIN WINWT YAl DRAVINN 7W 1IN0 A TINN 112N
QIDIN'7 D'WXNN DWXD ONNN DNPND .AMNWN D 7w 11212 DXDXT
D'N NNIPN 7Y NIDDNDNN NX NMNODN D'7UN 0'D NI ,0ux D
D'DVIN D'NYA IX NIIXA 7W NISIZNA TN 1'N1 01721'X12)17
,ANAT7 (Haider et al., 2019; Logan, 2014; Zhang et al., 2019)
D'N2 NN OV D QID'N DDA WIN'WN NN NM722Y |911DIN 1WA

.(van der Berg, 2023) 13172 NOWOWI NI7DN NNTN ,N'PWN 1D11X7

TINU2 ,0'D 71017 DM'WID NIPAN NYIXD NINODN ,0MIN Y11
NINXINA TINY'7 D'WENDN 1IN MIRIPN-IXID TOYDN N1 '{Pwn 1172
.(CCT, 2009, as cited in Mahlanza et al., 2016) 0'nN N2"MIX 7V

71N117 D'WOD 7V NPI7NN DIWY NNPTA (2016) DNYI Mahlanza
NIVOWNN TX7 ,0'0N NINXINA TINY7 N 'PYN7 ITY7 1ITViY ,0m
PYND 2P NRYIY PNNN NNANN FTXANTN 7Y 78 0N'wonD 7w
NNIN ,NPMON DINTAY 127 N2 10 MIIPN-PXID ToYyDpn N
WY IN NN PYD 78 000 NINXIN AN IDXNY DX N7X DM'wIn 1D
D'721DDN N PYNY TV ,0'7 DNYI 7Y NN D720 T 7Y NNT

.NT1D'DA ANYNT7 NOIXT AYIAND 1211 ON7Y D'NN NINXINA TINYY7

7V |NIYI7 DWVIDDN D'YXDNT7 D3 DNUAD NI avinn :|ITHD
NITNN NN 12PN N'2NT7 2IWN DT AWPNA TR XM [ITN7 NIPDITIIN
NI27 DTV ITRN DINN AN DY N77100 D1'7ND MY 7w NIYOWNN
NDI7IIND 772 7V NNYOVNY NINPHAN - [ITDN NNPHNN ML Y
NITIANN NIDPYN NIVOYWNN NNNY |NDN N'Y7NIXINOTT 210D NN
NIDIZIIND |2 DMYON NPNYNL QPFNYN DI7PNN MWD NIV
Bradbear &) D'1'TDI DN ITD MIXIDT TINMAL LITNT7 NIYIA
D'WXDN'7 DNMAN (2021) C-40 |DX 7w NIT ,nT Wwpn2 L(Friel, 2013
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NI'DI7IINT N2 ITD 7¢ 1NINYI NN 1MANYT T2 Vb7 N7 0Nyw
NPIXN D71¥N 'AN12 0V D NN NIN9DN NYID .NIW7NIN
VI'ID'7 DIYXDN NYNDDLNT7 NIMDIN DIYYE wIAn 78 D'DTPNN 0'A7wa
N1 NN NN ITD NAYD NN TY NN NITDIZIIN 111y
712V X2 'DIDA ITD 7Y INIINT NI2ANT7 'WXDN - NN NINTPN (1)
Nassary et al.,) 192 N712' NILIYNI L7702 NMINYYA NIDI7DIND
72V N2 ITR7 ONTIVY 0MAIY - ITh NAIY (2) ;(2022; C-40, 2021
NN - 19D N2 ANMA ANNN (3) ;0'VXHDN NIDIVD NI'DI7ZIIN
N'2INN 190N N2 DIT'N7N7 DN AN NI ANIN NJODNYT
TIINTAN (4) ;NT71 T7' 727 MDINTN MAUTN [IND'A NRPRT7 DTN
179D ITNA VI'D 'NIN'Y , NIW7NIN NI'DIZJINT NINNN NYAINT7 NTD -

JITD NN NITYDN 7w DO TIVD XMALINT 72IN N7X NIDITZIINT

NY7NID NIDI7IINT N2 ITD 7Y N1 11D NINODN N'ID
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Recommendations

1. An urban monitoring and control mechanism focused on
climate-based dangers to the city and its surroundings

should be established by the Haifa municipality.

2. The municipality will scientifically analyze, with the
help of professionals, the dangers relevant to the city's
infrastructure and its residents due to expected current and

future climate-change.

3. The municipality must incorporate the social dimensions
of climate justice into its planning and policies concerning

urban resilience, climate change, and sustainability.

4. All relevant parties should be included in a coordinated
effort to reduce social, demographic, and economic gaps as
strategies for promoting climate justice among vulnerable

population groups.

5. It is the municipality's responsibility to involve
representatives of all city residents, including different
population groups, and especially neighborhood residents,

in planning related to urban resilience and sustainability.

6. The municipality must assess expected vulnerabilities
resulting from the climate crisis beyond damage to
urban infrastructure, including social, economic, scenic,

environmental, and energy realms as well.

7. The municipality must learn from the vast experience of the
international community in terms of preparing plans for

urban resilience, sustainability, and climate change.
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5. The plan does not propose adequate community-based

measures to address the climate crisis.

6. The plan was not developed with the participation of city

residents from various groups.

7. The plan was not prepared according to the innovative
planning approaches accepted worldwide in the context of
sustainability and climate change. As a result, the plan has
not incorporated the drastic changes occurring worldwide
over the past three decades in this context. Urban resilience
and sustainability plans, by nature, are inclusive, engage
residents, and present holistic solutions surrounding

planning, mitigation, and adaptation for all urban spaces.

8. The City of Haifa plan was developed nearly three decades
after the growing global awareness of the dangers
expected from climate change and after many cities
around the world updated their plans to adapt to future
challenges and the uncertainties posed by the climate
threat. However, despite being relatively new, the plan
does not address most of the pressing issues surrounding
the climate crisis and neglects many vital adaptation

measures needed for urban resilience.

9. The plan proposes minimal mitigation to reduce

emissions in the city.

10. According to the proposed urban plan, the emission
reduction target is not realistic at all.
The Haifa Municipality's lack of preparedness, as will be
detailed in the study, exposes many areas of the city to
climate threats that could prove to be death traps for

residents during a climate crisis.
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1. The lack of scientific basis regarding climate change and
its expected impacts on the city. In many cities around the
world, there is a wealth of scientific knowledge from which
a variety of future scenarios can be derived. These may be
due to rising temperatures in the city, extreme heatwaves,

or flooding from various causes, including rising sea levels.

2. The plan is lacking a vision and clear goals that allow for

evaluation and monitoring.

3. The plan does not examine or propose in-depth solutions
regarding the differences between neighborhoods and
population groups, in terms of future risks expected from

climate change.

4. The plan does not offer a protective framework for climate
crises such as flooding, heatwaves, rising sea levels, or

wildfires.
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Method

Following the literature review, this research proposes six
categories of urban adaptation measures, which represent
the goals of urban resilience in broad social, defensive, and

physical contexts:

1. Defensive Measures- Aimed at protecting both the

population and urban spaces during a crisis.

2. Elemental Measures- Designed to meet the basic needs of

residents during a crisis.

3. Accessibility Measures - Methods of enhancing accessibility
during a crisis.

4, Public Engagement Measures- Improving public awareness
of climate change and providing techniques for protecting

against expected impacts.

5. Health and Well-being Measures - Methods that contribute
to the health and well-being of populations to increase

resilience and adaptability.

6. Empowerment Measures - Aimed at bridging existing social

gaps between urban populations.

Findings

Haifa is already significantly affected by climate change,
sometimes in extreme ways, such as flooding, heatwaves,
and the 2016 wildfire that consumed large areas of the city.
We therefore investigated the city's preparedness for climate
change and its urban resilience planning, with particular focus
on the Climate Change and Sustainable Energy Preparedness
Plan, initiated by the Haifa Municipality in 2021. We found that

the plan is deficient in broad and significant aspects, primarily:

Vi
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Objective

The main objective of the research is to examine how a city with
high socioeconomic diversity between its population groups
addresses urban resilience planning in the context of climate
change and associated hazards, while providing appropriate
responses to disparities between population groups in their
residential neighborhoods.

As a mixed city that is dealing with climate change and is
also one of the most polluted in Israel, Haifa served as a case
study in this research. The study focuses on urban resilience
planning and the question of how this planning relates to
the various population groups in the city. The four secondary

objectives of the research are:

1. To characterize the urban adaptive measures related to
urban resilience planning in response to the impacts of
climate change, according to their contribution to the
dimension of social justice. As a city located on the coastline
and characterized by a relatively high frequency of flooding
and fires, measures were examined for protection against

heat waves, flooding, and the rise in sea levels.

2. To examine the resilience planning in Haifa using these

adaptive tools, relative to their fairness.

3. To map the population groups in Haifa by neighborhood

and according to their vulnerability.

4, To formulate recommendations for urban resilience

planning policy in Haifa, based on principles of climate

justice.
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‘ ‘ The main objective of the research
is to examine how a city with a
diverse population deals with
urban resilience planning related to
climate change and the existing and
associated hazards

foundation specifically to address the threats posed by
climate change. However, in developing countries and others,
including Israel, many local authorities have not yet begun
the process. At this juncture, it is important to review relevant
action plans developed in cities worldwide in order to improve
and plan effective ways to promote urban strength in the face

of climate threats.

Since climate change impacts various communities and groups
in different ways, the issue of climate justice has been brought
to the forefront. This concept ensures for equality in protecting
populations from environmental climate risks, without
variances related to socio-economic, ethnic, gender, or national
differences. The issue of justice is undoubtedly an integral and
critically important part of shaping policies and planning for
urban resilience related to climate change. This current research
is the first of its kind to address urban resilience planning from
a social perspective. The research focuses on climate justice
issues in the context of social equality, especially in mixed cities,
primarily binational ones, which consist of two groups in ethnic
conflict - Arabs and Jews. The research will focus on the city of
Haifa, as a bi-national, mixed city that suffers from significant
environmental problems and is especially vulnerable to the

climate change crisis.




Abstract

Background

Many cities in Israel are characterized by challenges arising
from social, political, and ethnic gaps and divisions among
their residents. In recent years, however, an especially
powerful risk - that of climate change - has been added to
the list of urban challenges. Included in this scenario are an
increasing likelihood of natural disasters and severe climate
hazards - rising heat loads, stronger storms, flooding,
droughts, and extreme heat waves. All of these are expected to
increase the strain on infrastructure, creating higher electricity
loads, higher voltage fluctuations, disrupting transportation,
harming water supply and quality, and severely affecting
energy availability during an environmental crisis. Climate
hazards will threaten the safety and survival of city residents,
as the threat undermines urban security for all of its economic,
ecological, and physical social systems. In light of the
threats and uncertainties associated with climate change,
awareness has grown among researchers, professionals, and
policymakers regarding the vital importance of planning to

increase the resilience of cities.

Many urban areas around the world are working to integrate
adaptations into their development plans and policies,

investing in infrastructure, with the aim of building a resilience
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