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Figure 1 Temporal changes in urban economic resilience at national
and regional levels in China, 2011-2021
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Figure 2 Spatial evolution of urban economic resilience in China, 2011-2021
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Figure 3 Standard deviation ellipse of urban economic resilience in China, 2011-2021
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Figure 4 Temporal changes in frequency of extreme weather events at national and regional levels in China, 2011-2021
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Figure 5 Impulse response of national economic resilience to extreme weather

© BRI, A0 45 R R H A U 5 B BORTE SO R, B A R o

hitp://www.resci.net



F BT - v [ SR T R B M B X AR i 2K e i 991

202644 H

PETE B B 09— A ArfE 25 vh o T, JHL 1 [ g 0 B s i)
W B WA, e &t TP AR TR T 0, T
2 B 52 B0 s R — A bR 22 1 e I (]
Sb) , Hom b (H 78 243 4 0, Bl Je VS B, TS 1
KNG , T M FR e S AR R 2R
ME—2% 0% LI —Wika PR s %4585 Pe-
ters ZE AT IE IEAW) £, BIH S b /K 2R F AN AL 2
K BI85, 6 AE 1 A IS AT TR) 5 4 LA
W& R

P 6 R T 4% DX I Jok oo 137 45 5 . 22 55 49
P Wl it A ] 1 25 SRR (] 6a—6d) , 2R3 R
T V0 S AR Al b DX 28 B 0 e i 7 34g 2 B 67 1
55, H S RN A 0, Hi ZR30H X 22 5F
P B B g R R A ) g, TR 7 WA Bl K
FUEJF A ) 0 B, % B 2R 3R nk 7 28 B 900 1k 22 3
e Bty SR B LA ] 5 m 8 s DX 28 B 02 19 i 7 T2
BEEEZE R T ARSIV RER 7
130135 Bl fe K U 5 2 R % A0 0 55 0 T e, H
S 1 5 R v T A L KT 5 DS A DX 2 B £ e
IO AL 2 W B By [RIRE AR AR 1 R B R T,

a. 7R

0.002
(I) ==

# —0.002

il

= -0.004

=

—0.006

—0.008

0.002

SRR

E _0.002

-0.004

0 2 4 6 8 10

B I 7E AR P2 S S ZE 05 AR bt X 28 % ) )
RIS BT —TFRE—afa " e B 72 22 Bk
Uiig R AR — b ik 22 ohoks S, LR R 1 A SR Bk I
], T2 VIR B (Bl 5 52 i 720 A5 ek 55 0 % R 1
], 2505 4 13K 3 fe KBS e 1) 0 44k o
4.4 HENE

k25 b, AR SOR 5 25 40 5 2 S 4 55 )
PR AR 3 R AR e g R R (R 3) . B R 3 WAL AR
10 37 Hsf A5 78 v 2 355 49 P 5 0 ity S /0 ) U8 ) A4S B
AR B 3 R T4, fh b 35 0E T PVAR
BRI AR A . NS EZHDRE , £ BN, &
T A R R i R A e 1 S G 8 AR E 7.9% o
X — 45 BRI, 2055 )Xo A o DR g g o L
A Gt EE HRR A AE . o KBORE , &5tk
X R i R AR e o, R A b X 2 S e AR
R (35.3%) , 18 (28.2%) Ik 2, 1L (7.9%) F17H
#B(5.0% ) FHXTEIN
4.5 ZFHMEXRIE SR Wik KR R ok By
Nia) [s7

7 PR A o R AR ELA R Y X S i —

-0.001
i —0.002
il
= 0.003
=

-0.004

—-0.005
0

0.001

—0.002
0 2 4 6 8 10

1%

— IR IOMIRIRIR AL —  IEPIRRRIEDR 2 R

— PR 2 (i

- WBENONSEL

Bl 6 & XL T IE xSt um K S A Bk ok ) 2

Figure 6 Impulse response of regional economic resilience to extreme weather
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Figure 7 Impulse response of national and regional economic resilience to extreme weather types
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Table 5 Variance prediction results of national and regional economic resilience in response to disaggregated extreme weather
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Urban economic resilience in China and its response to
extreme weather

XIAO Liming', ZHANG Ying', Dai Shengli?, ZHANG Zhenhua®

(1. School of Economics and Management, Shanxi Normal University, Taiyuan 030031, China; 2. School
of Public Administration and Emergency Management, Jinan University, Guangzhou 510632, China;

3. School of Economics, Lanzhou University, Lanzhou 730000, China)

Abstract: [Objective] Effectively responding to extreme weather shocks and enhancing economic
resilience have become urgent requirements for high-quality economic development. This study
aims to explore the dynamic evolution patterns of economic resilience and its specific responses to
extreme weather shocks, thereby providing theoretical and empirical support for China’ s economy
as it strives for high-quality development. [Methods] Based on panel data of 280 Chinese cities at
the prefecture level and above from 2011 to 2021, this study measured economic resilience by the
entropy method, characterized the frequency of extreme weather events with the occurrence ratio of
extreme climate events, and employed standard deviation ellipse and PVAR models to examine the
spatiotemporal differentiation of economic resilience and its response to extreme weather.
[Results] (1) The economic resilience of Chinese cities showed an overall increasing trend over
time. Spatially, the spatial distribution generally followed the pattern of “eastern > central >
western > northeastern” China, and exhibited a northeast-southwest-oriented evolutionary trend
centered on Henan Province. (2) The regression results of the PVAR model showed that urban
economic resilience exhibits a negative response to extreme weather at both national and regional
levels. (3) Variance decomposition results indicated that urban economic resilience shows the
greatest response to extreme high temperatures, followed by extreme precipitation, and the least
response to extreme low temperatures. Moreover, the response of economic resilience to extreme
weather was heterogeneous across regions. [Conclusion] China’s economic resilience is generally
rising, but extreme weather continues to exert significant and sustained negative impacts. It is
urgent to incorporate climate change into the macroeconomic governance framework, strengthen
the endogenous capacity of the economic system to resist and adapt to climate risks, and steer the
economy toward a more resilient development path.

Key words: economic resilience; extreme weather; standard deviation ellipse; PVAR model,
spatiotemporal evolution; response; China
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