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Comprehensive risk assessment of climate change for
mangroves on the west coast of the Taiwan Strait

LI Cuihua, DING Ruyi, MO Lunjian, YAN Xiuhua, CAI Rongshuo”

(Research Center for Marine Sustainability Development, Third Institute of Oceanography,

Ministry of Natural Resources, Xiamen 361005, China)

Abstract : [Objective] Given the increasing threat of sea level rise (SLR) and severe tropical cyclones (TC) to mangroves in the
context of climate change, the future changes in the hazard of SLR and TC on the west coast of the Taiwan Strait and their potential
impacts on mangroves,as well as the protection and nurturing plans for adapting to climate change,are highly pressing concerns. This
study aims to evaluate the comprehensive climate change risk level of SLR and TC threats to mangroves in three provincial-level or
higher nature reserves on the west coast of the Taiwan Strait in the future under low, medium, and very high greenhouse gas (GHG)
emission scenarios (RCP2. 6,4.5,8. 5, referred to as RCPs) by 2030, 2050, and 2100, and to propose climate resilience adaptation
strategies and measures for mangroves. [ Methods] Based on the Intergovernmental Panel on Climate Change (IPCC) comprehensive
risk theory of climate change, a mangrove climate risk assessment index system area was constructed for the study, including the

calculation methods for the comprehensive hazard of slow-onset SLR and sudden-onset TC. the exposure and vulnerability of
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mangroves,and overall risk. Supplementary survey data, remote sensing images,and model simulations were used, with tools such as
ArcGIS, Google Earth Engine,and Matlab employed. [ Results] 1) Under the RCPs scenario, the hazard caused by slow-onset SLR
combined with sudden-onset TC increases with time and GHG emission concentration. The rate of increase in the hazard of SLR is
significantly higher than that of TC,and SLR is projected to be the dominant threat to mangrove areas along the west coast of the
Taiwan Strait in the future. 2) The exposure and vulnerability of mangroves on the west coast of the Taiwan Strait, in descending
order,are as follows: the Mangrove National Nature Reserve at the Estuary of the Zhangjiang, the Mangrove Provincial Nature
Reserve at the Estuary of the Jiulongjiang, and the Provincial Nature Reserve of Wetlands at the Estuary of Quanzhou Bay.
Mangroves with high exposure and vulnerability are distributed along the Zhangjiang and in the intertidal zone between the northern
and middle ports of the Jiulongjiang. 3) The comprehensive risk for mangroves in the three nature reserves increases with time and
GHG emission concentration. Under the RCP 8. 5 scenario, by 2100, 0ver 97. 60% of mangrove forests are projected to be at high or
very high risk. The comprehensive risks, in descending order, are the Mangrove Provincial Nature Reserve at the Estuary of the
Jiulongjiang, the Provincial Nature Reserve of Wetlands at the Estuary of Quanzhou Bay,and the Mangrove National Nature Reserve
at the Estuary of the Zhangjiang. When only considering the impact of SLR, the mangroves in the Mangrove National Nature Reserve
at the Estuary of Zhangjiang have the highest submersion risk, with approximately 34. 96 % of mangroves may be submerged by 2100
(RCPS. 5). [Conclusion] In summary, by the end of this century, the mangroves on the west coast of the Taiwan Strait will face a
high comprehensive risk of climate change. Based on the ecological restoration concept of "natural solutions" and "natural restoration
as the mainstay and supplemented artificial intervention" , for mangroves with high comprehensive risk levels, the following measures
are recommended to improve their adaption to climate change: reforesting native species in damaged or seaward areas, returning ponds
to forest on the landside of mangroves, constructing biological shore lines to promote silt accumulation,and enhancing river sediment
discharge to increase sand capture and siltation in mangrove wetlands, etc. This study provides scientific references for climate risk
management in the region and for mangrove conservation in China.

Keywords: mangrove; sea level rise; tropical cyclone; risk assessment;adaptation strategy

ZERIMRIE: A R AR R AE PG T A ) (R 47, 52 16
TR JE AR, LAZT A R 0 B 0 Ry E AR 8 4 T R B
VA2 5 1) 1 Ml A AS AR BV 2 Bl XL TR AR R
T Bl | AT K | Gk 2 W) 2o B P R 1 Bk i i S5 T
RAEFEEAE R, A E 2R AR H 2R 5 A T RE L R A
RZ AR TP AR R B U RN
TR ARE S 3 A [ I A AR P A e 1
ZIRIAR G A E 2D AR TR Y 94 %0 CREETHIE IR & Hb
DX 75TV e 7Y 2 A AR A TP L0 AR B AR A
ARy » Ao B i A TR 20 L 28 Al b ) At i vy
TSR T 2 MR KL 30 4R AR HE4E £0 0K
IS EHE NS, 1990 4R 379, 2 hm Ji/b>
2 2000 4Ef4 302. 0 hm? , 2000 4FJ5 b, 1) 2010 4
HEHNZE 569, 4 hm®, ) 2019 4EHE N2 832, 8 hm ™™, JIy
b CHE S BRI S AWM S RGN
iR H 2000 45 . BE AT DA MO AT HRUA
A A2 B R SRS IR AR, 0 ARk 52
SRS 20 A . ST B0 X £ R ) L 5 e 12
/D AL AR A 28 R GE 52 2P E A (SLR) 55
AR A H 25 58 1.

SRR ST, AR P [ VT T T Y 2 AR
Sz EFFROEA . 19932023 4, o [E W g - 1 | T
HARN 4.0 mm/a, & T FE B4 5K 3. 4 mm/a (714

K-, HFE AR 30 4R EFF 70~176 mm''. 21
T2 IR, 52 M v [ 0 8 5 5 IR R A A3 i 3 1
2000—2019 4E% it vp [ 0 GED 58 5 B H R 40, J&
1980—1999 4y Wi A% LA 1Y, R R R = S HE g
ST CAI A5 AR = HECR 5 R RCP2. 6. RCPAL 5,
RCPS8. 5, & #k RCPs) , A8 fili v [ #hity <ig (TO 1Y
558 FNEIC 2 AN R AR B R 14 o, LR B KU L
5 TC AR NI 17150, 19802020 4F- 2 fili
EYFHER) TC &A1 E M SR B A3, 34 ™
ALK — AN T B T g e S HL R i b X, Hfe
i TR VY R 5 D5 — AN T e 5 R v
REBIJR I L AF K 5 V5 15 e K L FE 30 0 52 4 16 3 1k
DABEAR 5 04 1 52 4 ), g - T 9 B 1 FHFn TC
A5 1 T 1 1 358 IR 1T R X 15 V8 96 Dok P 2 114) 1A% b
7 HE TR 5 M.

T 5G  ZUA MR A3 A7 A T AL 2 T X K
W 28 Z 8] X SLR A H AUk, s SLR 3 %3k
6.1 mm/a I, ZLAARAR AJ REXE LASE W SLR A 52 i A1
JRUBS S ARAN ] £ DX 3y 1o R i BT DX 48104 - o
B HLIX , SLR T 5 mm/a 21 B ARt X DL A=
FEUT S AR Fa bz Y37, SLR BR5AF] 1.5 cm/a I}
KEBMLMARA 22 41, BN JR PH I (19 SLR R
FE IO 5 4 A, 20 B K 1] i AR 4 2 AN ATk A



453 1

RS 5 TG WEVY 5 LU AR AR AE AL 2R 5 XU A - 369 -

FEe, ] 80 Y6 £TAR A ) i — I A ZE MR 3R 0, 21 Ak
M AT 3 1) i b — 0 3 A% A 5 X SLRPY, Hivk
G B E5 XU 5 foff 1A% AR T 47 DB, 5 22 378 AR k.
FEat 25 50 R HL, 32 TC BRI LR M B A0 TR = ik
30%~60%, 4N 2013 4% 5% {5 XU 7 X SE A = AT
PR P A5 A FH L 2014 4R Thatd” 5 KR e
VR AR89 20 A AR I IR 25022200 B I, A SRR 42
AR N Ak A V5 Ik P B2 SLR A1 TC fa& %M a9 AR
b AT BB 2T A A = A 4 5 ) 5 XU o LA BGGE A
AR 5 3% B LR ¥ R (B AT i B G T B2
[
R, B TS B BOM B SR AR B T2 B4
(IPCO) S ARl 25 A KRG BRI HE 40127280 ACHIF o Ay 7
B VBRI VY 7 21 AR AR AL 25 B AU TE Al 48 7
TR RS R A | 38 SR ) AT XA 0 25 80 43
M3 TSI PG 2 3 N G LA AR X N Z0 bR (R ik
B VBV PY 7 20RO A B0k T8 P R R
FIfE 55 P 1 AR AL R AE  PEAE AR RCPs 1 5 F AR S

TE R VY e 2D A R A AR 2 UL K SF I 4
R IE R0 7 P SRS e e o A 244 T £ AR BUAT
X PR ORGP S B S AT, by 65 V5 TR G 5 A o [ 1A
MRAEZS R GERY T URAL I T XS A B R R 2 25

1 HIESMRTIE

1.1 TARRHER

5 VTR VY 2 1 A A R R I ZO R AR A AR A A
Fe AU HA Y A2 v )N T i 2T AR R S R A A Y
By, 5 3 A E E 4 P8 A B BoR , 2022 AR R A
ZIRPARHL 1 310 hm?, (@A B HLAY 0. 7%. tE 4 H
(S VAL EADIE EOREAR E NS EE JY Wl =E N "SR
DX 3 A, 435I A VT TR bR S ) 1 SR R A IX
FRIEVL RS IO | e ¥ JU IR VL 20 bR A 9 SR 1R
P IX CRETRR LB VT TG 3 DX 01 52 725 m] 11 368 b 45 2%
H AR X CRRTRR SR NV R4 X0 (& D).

(@) SR
{ ® i

26°

ol a_ .JG
25 E
24°+ Cy_ 19/

I3 ke

23°F

22°0 35 70 140 km
1 1

1
7 ‘.‘ .o"’ Ry v Ky
. {ﬁéf" i

i

T ]

&;ﬁ/:
GRS 24°25"

* S
. [ msg stz
WA OR& | ] mma s
24053 W | I oy i

24°52'i
.

MW N =)
118°38' 118°40' 118°42' E
N

24055 N/

(b) JLIEITH

24029/
24°28'
o 24°27"

.| 2420

8 24004

24°23']

- 1

;24°22'?

e ”‘l L 1 1
£l

117°52"  117°54'
T T T

117°56" 117°58' E
T T

N T
1 530571 (c) HHTH
23956’k

PR 23055/

116° 117° 118° 119° 120° 121°

S GS(2023)2767%

122° E o, |

1 1 1 1 1 1 1Y

1
117°23"  117°25' 117°27 117°29"  117°31' E

K1 B eI P 2 DR AR SRR 5 1 SR DR DX AL B B LA AR A

Fig. 1 Location and distribution of mangroves in provincial and national nature reserves on the west coast of the Taiwan Strait
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Fig. 2 Concept map showing the scheme of comprehensive

risk to mangroves associated with climate change?
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Tab. 2 Calculation method for comprehensive risk assessment indicators of mangrove climate change in China
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Fig. 3 Distribution of TC tracks and hazard strength index under different RCPs scenarios in the future
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Fig. 8 Strategies for mangroves on the west coast of the Taiwan Strait to adapt to climate change
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