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Vulnerability Assessment and Response Strategies for High-Temperature
Waves in Megacities: A Case Study of Shanghai
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In recent years, global climate change has brought enormous challenges to cities, and research on heatwave disasters has
attracted increasing attention from scholars. Based on multi-source data, conducting vulnerability assessments of high-
temperature heat waves is of great significance for cities to alleviate and adapt to the crisis of high-temperature heat waves,
and to build healthy, livable, and sustainable cities. This article takes Shanghai as an example to construct a vulnerability
assessment system for high-temperature heat waves in megacities, and conducts research based on the exposure level,
sensitivity, and adaptability of disaster-causing factors. The results show that high vulnerability areas are mainly concentrated
in the central city, with the degree of vulnerability relatively decreasing from the inner to outer regions. There are scattered
areas with higher vulnerability in the middle and far suburbs, reflecting the widespread spatial impact of high-temperature
heat waves. This paper uses K-means clustering to divide the urban space into six categories of high-temperature feature
spaces, and proposes guiding directions. In addition, in combination with the measures taken by international cities to cope
with heatwaves, response measures are proposed from the aspects of overall action, zoning control, and special strategies.

2 1 AR A KR 5 I BG EIRN R A SR ek
heatwaves; megacities; vulnerability assessment; response strategies

DOl 10.11982/ . supr. 20250616

EEEN

R £

Basns s i
BRI, Mt

EF 4
iR
T, mt

7 iR (GEEER)

B s sl i
RERRHPOEE

=& ITFEIW, fit, 13215948@qg.com

0 5I8
SEERAGAL ALK R B IE W 247 R
A3 HAT S, I AER R BGR K F 4 A
Rl ok BRI o 5 G 4 B A MU
ARSI N AN B2 X, 20234E3 F A I BUR 1]
R ETIZ RS (IPCC) LAl «<ifE
A5 fK2023%(AR6 Synthesis Report: Climate
Change 2023) ##ii, 2¥<iRE 7+1.1 °C,
SEHT AR R R G 2 BRI
& _EFH0.5 °C, AR i v i 5 e R A0 DX T

TR TR AR A~ P B B ™ # o S IR ER B A
MR R AT S, B T B B R AR A T 5
187, ST RN A B B ERBEIE 7 Ay
20234111 , L% ¢ N R AT IS
AR ST KU ~ W 7 L5 1 B2 A R o »,
SR P IRV RS (UTCI) Oty fy,
$E A8 B LR AR BE AR, AR 38
B LA F R WO T G
ST B BT 5 Vo0 T TR R 4 70 o v TR IR
X R E AT R, 2R KT T i X

VERE: © ASCH i AR K 2 AL P AR AR, ARG SN AN B T P 020 ke DA B X, o A0 A B T 0 20—A40 kgl X 38, S AR o 3 7 040 kmA b B K K.
@ #AHAMEAELK (UTCD FRF R LEFELHEE HERERT AT A ERT RFERIAE, — ol A-105]302 [ AR N8 % 47 &

WE.

https://www.shplanning.com.cn/. All rights reserved.



I 340 VT 1 25 5 A 0 TR R o o IR 3 R
ARG TR R B B 5 B [ R PR i
Yy BIR, P60k, v AR i KA A%
S5 7 B, BRI R R SRR
FANREA BT , AR G 2 G 4 =R
) 23 D o AR SRR i v R R A A
S AT TR T, B3 R0 LA SR B RO 20 A 2 4%
LI 1% DR i W) 2 TR AR, 45 A SR B
i, 5 w9 VA A R, TR N —
AR WA R TR R A KR
WOl TR SR R B R L

[ 4273 201 20804 AR FF if 5% T i i
PRI, 5 B R T R i R AR LR
B PO B T 55 PP 55 5 T o 4R i ER A
T T R A X T A A R BRE A S
BB S Eh WY AR A A A S
AR 7 T 5% 3 AR BRI BRAE R, A4 w5
L P T B BRI A, AT A L Z20A
25 NBER SR 1R 45 VAT 45 7 0T - fi Alexander
LissZ 5% ' 7ETR T 98 B A 3 K R 5%
A N R 3 T A 5 2 0 P SR T56 o R 485 1L T
SR A A Y 25 T A ) A T e D
L R B XU, 95 T R T A RIS 2k o 25 ]
S B TR AR PR E A T 5 P 7 T % T
T ARMERIRY , 25 B S5 5 PR~ S IR R
Bis NTEARHAE SR 7E i I R A 4320 XURG: 43
A7 45 o QU N A8 RN SRR 6 Bk
1750 FAn KU S o

FE A 25 0 e B 5 T DA JE B 21 20 H:
SR, B HXT R R , 8 45 % T TR IR AR AE ) o
AR Al R JRUR s A 456 i 1255 5 i
AR 3 AT e B A i T R DA 538 B
P 7 T B P9, WA 2k R A
A XU A PEAG HE SRR 2R , I AT EL A
S8 B GET7 5 o AP N 20O ife B 5 3
R PR , 52 RPN 1 R I v TR e 59
e 23T e TR 591 Y 5 ) 43 SRR AE o A
ARSI R M S 4y X R AR A A R,
e DR P A o 58 % 3 R e 59k, O
AER T R 55 ) 3 R SR v 2 1) A 1 S8
SR o AELE RK B, W IR BGR e 55 P

Wb 22 B v [ 5K R X0 T, A 2 T —
e AT 18 508 £, BN R B FEAH XA 2 o
AR T 25 )RR G R R, B
AR LB, BF L A D

PRI 0, A% S L A0 O 3 R i 1Y 4 T
ik, M T fR X E 55 PPN I &R, DA L
A, S5 B R LR e E A D (D
TR L) B IR E g
(AR “MI2E”) Bl S5 2 W E0, U
500 m X 500 mEATEHEST e i AR e 55 12k R
BIPAG AR SCER A% R B 1 I SURR AN IS
AEJ 375 T PP R AR, IR NSRRI T 7
AR S0 B 55 2 TR 4 A RRAE , IR
X A L SR W, DA SR S i A v
PARARES o

1 BhRRRREEETFGER
1.1 fEtREE AR R

IR T 7 S 5 DA 5 B
BLPEAETT W OIN, R B SR ERBES 28 ik
W B 70 3 R A 55 565 T T X 5 ik PR P 30 2
k5 X BT o A R T IR 12 3 R 3
BE 3 e P T R T R AR B R LA
TR PR o B A R R R TR R
LRSS A R T IR B A B R ) Ao B AR
Ly % X d i,

BRI T ARG S5 PRI 8 S e 1 ST A X
PR B8 2 BT 7 I B 2R 5 32 SR SRR AR
JEM, 5 T AR 2 PR AT 58 ek AR 17 ISR 55
S RNFHE MG 591 55 5 T o e LG 59 AR AR R 3

1 BRARTFENEETBRA UXHH

T | 125

I ARIRIE 2 RBEAE 4 P i v 22 5
[IEER ) | PREE i e e S o VI
B R T 7 Sk AT A S P T A BT R
0125 g e sk PR XU, DAy 3 T AL S A 5 P 3
KA S-T IR RO AGAE A b A A o

1.2 IEtREERIEE

A LA #2007 4RIPCCAE 1Y PP Al 4
o X e 55 P F S B RE R, 5 <O BRI
A 55 P~ SRS Al > A
PARFFER R 22 BT TR, A T 46 2
i JEE SRR S 2 A T3 3T TR R 7 i e 5
PPTRESR (WKL) o R bRIG I T, 25 65 o ik
e S5 P P~ vl DR B 5 TR T
8 JEE AR 3 IV R ) 46 T T B bR A S AR
FrPE (WL32) o 785375 F8 AR B vl 2R A5 4k A
AT SRR R 75328 , 45 A8 K i 22 )
B PRI S RHERE I B S R
7 ALY AR UIA S MR A, TR R
YT R S PP SRR R (WAR3) 6

(1) REE: RS HRMARAAE
FRIE R A T B PRBE R A o 8 i i A<l
o 5 WD TR 7 A 7l XA R S P e LR
PRIER, /G S R 2 1) LA A 6 D) I
By ST T B IR A AL o 39 i R4 7 2
XA R BT 3 WA P o PR s B
T AR H 1 e 2 B A IEAH S A, i ) —
MRIgAR S (NDVI) R RIS Hhe -

(2) O - 7 A S T 22 0 v R S
SRR R ik 2 8 T XU B RS D o S i

Tab.1 Comparative study on the main variables and meanings of high-temperature heat wave assessment
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Tab.2 Collection of relevant indicators for urban heat wave assessment
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Tab.3 Vulnerability assessment system for high-temperature heat waves in megacities
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