51 B4 5 W
2026 4 10 A

22l 3 A

Journal of Geomatics

Vol. 51 No. 5
Oct.2026

DOI:10. 14188/j. 2095-6045. 20250456

X EHS:2095-6045(2026)05-0048-12

eI R 0 TR 465 T b T IXURS VP B 3SR 5

HEE

A 70 A

EE WK

1 R ZE T B 24 B, #14E #RI, 430072
2 A0 R B TR ARBEIE HG L 1k ®IL, 430072
3R IS MR BT S B BB AR LR A BR AL AR TN, 510315

Risk Analysis and Countermeasure Research on Sea Level Rise in

China’s Coastal Areas

HUANG Jingnan'*

Z0OU Xianglin'

ZHU Zhihong® XIE Dong'

1 School of Urban Design, Wuhan University, Wuhan 430072, China
2 Hubei Habitat Engineering and Technology Research Center, Wuhan 430072, China

3 Guangdong Urban and Rural Planning and Design Institute Technology Group Co. Ltd., Guangzhou 510315, China

W EETEANEACESSFNFL, LEHKERE
HEZFEARWELRE  ABTEHELANEETTHREEE
P A R e B i R N A N N o G
Mo AARUFEEBEHR TR KR, RRETHFHRE
H# A (digital elevation model, DEM) # & 2 & 3% 3% , )\ 35 3 3%
AR R O KB R B R AT AT
flr S Tn ey R R A RE R R, I E B
Mo EREEBATERNGER, ZREN . O6m A ik
XORUH # 7t B % 520G 8 @I 3 T A B, K = A T A
HEERTHENCRG;QFBLEHT, A T KE L
AL AFH TGS @ Em T, mReRTEs T
HEEMEMERR THAEEQEBEREF , AFHK L
ATFTREGRE AT, ZENERE HT BT TERL,
SHELRITFHELER, RERHEAREG T RZTE ASH
PE R SR B0 R i T T M B AR 5K RE
KER:EFE LA BBME, SERE; NG W HEEL,
HL X 3 5k

FE 4 ES  TUI; PT731

XERERS:A

Abstract: It is an indisputable fact that global sea levels are
rising continuously. Coastal areas are the key areas of China’s
social and economic development, and will face greater dan-
gers under the background of sea level rise. However, there
is a lack of systematic assessment and response to this slow
and long-term challenge. Taking China’ s coastal regions as
the study area, this paper adopts the elevation inundation

method based on DEM to analyze the risk scenario change

trend and critical point of each assessment unit from four spa-
tial scales: coastal city clusters, coastal provinces, coastal cit-
ies, and coastal districts and counties. Key scenarios are se-
lected to clarify the characteristics of risk factors and assess
risk levels. The findings reveal that: (1) the 6-meter sea-lev-
el rise scenario is the critical tipping point scenario for in-
creased risk in coastal regions; (2) at the coastal city clusters
level, the Yangtze River Delta and Beijing-Tianjin-Hebei city
cluster exhibit higher risks; (3) at coastal provinces level,
Guangdong, Hebei, Tianjin, Shandong, Jiangsu, and Zheji-
ang provinces face greater vulnerabilities; (4) at coastal cities
level, high-risk cities concentrate in the Bohai Bay, Laizhou
Bay, and Jiangsu coastal regions; (5) at coastal districts and
counties level, most districts and counties are at moderate to
low risk levels, primarily in Fujian, Zhejiang, and Hainan
coastal districts and counties. Based on these assessments,
this study proposes integrated planning strategies to enhance
resilience through engineering, ecological, evolutionary, and
governance dimensions.
Key words: sea level rise ; coastal areas; multi-scale dimen-
sions ; risk ; resilience theory ; planning countermeasures
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Fig. 6 The Growth Rate of Submerged Area in Coastal

Counties and Districts Under Different Scenarios
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Tab.4 Risk Calculation Results of Coastal
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Fig. 7 Risk Calculation Results of Coastal Cities

N7 [8] 43 A R 7 e RV 38 T 4 v T ¥ 6 T
SEN TS i X VT IRV I o b Ah, 7 CBR Vi AT
S v AU 3BT o L A 018 T YA 3 T A A v AU
K VAR U B A8 0 30T 4B S AIRRURS: | Ll AR B 1 it
ST AR S A o T PRI = A IR T AR SR A T
rhE LR o AR A T I T B 2 I T XL
[ R N I P T e
3.3.4  BLGLITA BT U DAL

T Y DX B 1 RO DA 25 S T LU W T IX
EL AR R KUK H8 507E 1. 1~4. 0 Z 1], XU 48 B 25 1R
R B LAIRAE S 2, 4 R 43 X ELER A T8I 1
KO CULIEL 8) o K 45 X B 1 XU 5 #5843 54~ 91
I 9) .

*8 HBETEFELANBRERISRENERX R4 R
Tab.8 Risk Levels and Risk Zoning Results for Sea Level Rise in Coastal Cities
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Fig.8 Risk Calculation Results of Coastal

Counties and Districts
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Tab.9 Risk Levels and Risk Zoning Results for Sea Level Rise in Coastal Counties and Districts
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Fig. 9 Multi-scenario Adaptive Planning Scheme
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