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Effect of Coastal Reclamation Evolution in Fujian on Coastal
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Abstract: In order to better explore the relationship between reclamation and coastal erosion, this study
used remote sensing imagery from 2009 to 2024 to interpret changes in the coastline and coastal reclamation.
The evolution characteristics of reclamation in Fujian were analyzed, and the Reclamation Industrial Pressure

Index ( RIPI ) and the Coastal Erosion Vulnerability Index ( CEVI ) based on the TOPSIS model were constructed.
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The two indices were uniformly weighted using the entropy weight method, and the impact mechanism of

reclamation evolution on coastal erosion vulnerability was revealed through correlation analysis and spatial

centroid migration model. The results show that: (1) Fujian’s reclamation exhibited a phased characteristic

of “high-level fluctuation followed by low-level stability” in terms of net change area. After the implementation

of the policy in 2018, the intensity of reclamation development significantly decreased, and the development

mode shifted from incremental expansion toward stock optimization. (2 ) Coastal erosion vulnerability decreased

overall and exhibited a lagged response to regulatory policies, with a spatial pattern of “high in the south and

low in the north.” (3 ) RIPI and CEVI showed a significant positive correlation, and the correlation remained

robust even after removing the indicator of reclamation from CEVI. This indicates that reclamation industrial

pressure is an important anthropogenic factor driving changes in coastal erosion vulnerability. Further analysis

indicated that the spatial pattern of coastal erosion vulnerability resulted from the combined effects of natural factors and

human activities.

Keywords: Coastal reclamation; Coastal erosion; Vulnerability assessment; Fujian
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Table 3 Dynamic degree changes in reclamation by industrial type
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*4 WREXEEELENIEL (RIPI)

Table 4 Reclamation industrial pressure index ( RIPI ) for the study area

TEM % 4 2009—2012 4E 2012—2015 4 2015—2018 4F 2018—2021 4F 2021—2024 4
AT 0.022 3 0.070 9 0.1955 0.2311 0.073 5
EE 0.204 4 0.228 2 0.602 1 0.240 1 0.143 6
Ll 0.056 9 0.245 5 0.258 7 0.226 7 0.000 0
FEBLIX 0.109 5 0.147 9 0.1258 0.160 5 0.070 6
B 0.1570 0.086 5 0.236 6 0.057 3 0.022 4
BT R 0.1128 0.220 2 0.163 7 0.200 3 0.164 2
TR 0.049 6 0.0150 0.007 4 0.000 0 0.000 0
KIRIX 0.079 0 0.0816 0.044 9 0.037 6 0.000 0
i i 0.2529 0.352 0 0.365 5 0.172'5 0.472 0
RITIX 0.000 0 0.043 8 0.031 4 0.007 3 0.007 4
FHIIX 0.000 0 0.000 0 0.007 4 0.055 4 0.000 0
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ik 4
TEM T4 2009—2012 4F 2012—2015 4E 2015—2018 4F 2018—2021 4E 2021—2024 4E
X 0.297 4 0.378 3 0.344 5 0.219 4 0.316 1
IRAIX. 0.0179 0.033 4 0.000 0 0.000 0 0.000 0
il £, 0.007 5 0.000 0 0.007 5 0.000 0 0.000 0
SRHE X 0.144 0 0.290 9 0.200 8 0.1479 0.063 6
H 0.350 8 0.127 3 0.066 7 0.067 9 0.000 0
IEILIX 0.007 5 0.0183 0.000 0 0.000 0 0.000 0
FEX 0.014 9 0.000 0 0.000 0 0.000 0 0.000 0
EE RN 0.102 4 0.077 1 0.055 8 0.045 1 0.007 4
AT 0.168 4 0.067 3 0.067 2 0.029 8 0.057 3
P 22T 0.022 4 0.067 2 0.074 5 0.014 8 0.057 5
MR 0.129 2 0.1199 0.100 9 0.067 6 0.045 0
R % X 0.022 5 0.067 5 0.067 7 0.000 0 0.037 6
FRX 0.030 1 0.007 5 0.0225 0.000 0 0.0300
R 0.072 4 0.072 2 0.063 4 0.0150 0.037 4
LI 0.007 5 0.000 0 0.022 6 0.000 0 0.000 0
SR 0.000 0 0.000 0 0.007 5 0.000 0 0.000 0
Tt X 0.389 0 0.246 5 0.067 3 0.248 6 0.1279
HLERTRES 0.2929 0.2757 0.202 7 0.270 7 0.099 5
PRz 0.033 1 0.040 9 0.0818 0.234 4 0.057 3
ZRilE 0.178 0 0.2147 0.055 6 0.022 5 0.303 1
% 0.043 9 0.0150 0.044 9 0.048 3 0.0332

T IHUBUE 3% 9 e KA, RMABUE 278 2 9 B /M 5 RIPT A5 4% 5 IR AL 405 (IR SHE: 0.120 4. 0.240 8., 0.361 2, 0.481 7) T A

KL 53

22 EEEFEMEEME

iz F Mg R O 55 M e, A5 RS i 32 A4
HLATEX Y 160 A1 52 e 55 PR PPN (3R 5),
K A ) B AL 4 5, FF CEVL R 4 O AR ME 55 1
(0.1595 ~ 0.2271). %% 1% Mg 55 % (02272 ~
0.2946), FEERGETIPE (02947 ~0.3621), #ishfi
90k (03622 ~0.4296) F1E i 55 P (0.4297 ~
0.497 1) H k. HTULHHAriME, 2012—2024 4F,
i VR T A% EL AT IBUIX 1) U e A o B 5553 A HI0OR
BIEL TR R R AL, 2012—2018 4,
2 WA WA A SR E) T 5 R B A | Rt A ki A
NZETE BB MR, 5 X A LA s R o VG 553
YN E, 2012 4F S MES B BATELIX IR 134 (O
b 40.6% ), FEX ., BIHX ., mll., %85
R R S T B AT B XK B Ak F i N K

S, AT T A D B S5 v B B B, AU A
AR AENESS M LLT 5 2018 4F 5, Bl A i 45 45
ORI R 5ABBE MR, 28978 G
55 PEFE B Mg A, e e 55 PSR X s b, rh
2 R R 55 1 45 g X B Bl DT Ok, & 2024 4R,
T LRI VL IX e 2 AR 55 KT, i 55 B AT B
XRERE 24 (K 6.3% ), FEARME S M AK B 5
I Y f B AR
23 EEBERSETMNESFEMESEENZMm
2.3.1 RIPI 5 CEVI #9488 %1k

AR SCH AT A ) 32 A B9 AT BLIX RIPT 5
CEVI W ¥ME, VBN YW aa BIEE R 5
T A2 o i 553 P ) DS R AR, DA o R SV 05 )
XPUHE AR M S YE R . B S, A 1 EHE
Pl F T T8 85 i AR 55 1 s Ry i AR Ak
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x5 FRRBREEMESFMEELR (CEVI)

Table 5 Coastal erosion vulnerability index ( CEVI ) for the study area

JARIPOES 2012 4 2015 4F 2018 4 2021 4 2024 4
AT 0.383 3 0.389 1 0.359 7 0.356 6 0.329 3
EE 0.402 0 0.376 1 0.374 0 0.370 4 0.3429
L 0.401 5 0.394 2 0.389 6 0.382 1 0.358 1
FEIRIX 04125 0.409 8 0.396 1 0.3810 0.364 6
BRE 0.296 0 0.276 8 0.2519 0.246 6 0.159 5
BT E 03775 0.3815 0.3852 0.358 5 0.3326
SREIX 0.430 2 0.4137 0.401 2 0.403 4 0.380 4
KARIX 0.380 7 0.4116 0376 9 0.361 7 0.3343
fEIE T 0.419 8 0.423 1 0.469 7 0.429 3 0.413 8
I X 0.424 6 0.4510 0.447 5 0.430 6 0.3752
IHIIX 0.424 7 0.409 6 0.405 3 0.397 1 0.360 6
F X 0.404 3 0.462 0 0.4120 0.404 0 0.404 6
R 0.4310 0.436 0 0.410 7 0.409 2 0.403 9
Al Lt 0.423 5 0.416 8 0.4152 0.376 1 03576
SR X 0.376 4 0.379 2 0323 8 0.324 5 0.3319
Bl 0.407 1 0.371 4 03527 0.3412 0.338 3
IBITLIX 0.392 1 0.373 6 0.286 5 0.2719 0.220 7
FHEEX 0.477 2 0.470 5 0.443 7 0.439 6 0.419 1
I 0.4329 0.4157 0.427 8 0.400 6 0.398 7
ey 0.456 3 0.4213 0.436 0 0.400 7 0.377 3
EAl 0.444 6 0.441 0 0.439 4 0.4329 0.413 8
FH2 X 0.4300 0.4158 0.414 1 0.404 0 0.384 6
[/ 22 [X. 0.390 9 0.389 4 0376 0 03629 0.340 8
HFEX 0.4150 0.405 7 0.423 3 03923 0.382'5
BRI 0.444 5 0.442 3 0.444 7 0.4352 0.414 9
WX 0.488 8 0.483 1 0.497 1 0.451 0 0.433 9
X 0.4118 0.399 5 0.407 6 0.3599 0.3377
YIS 0.4115 0.410 7 0.386 1 0.386 9 0.3553
TR 0.460 6 0.4511 0.4376 0.473 7 0.416 9
=HH 0.448 7 0.433 8 0.4313 0.4373 0.4199
RilH 0.454 3 0.418 8 0.406 2 0.445 2 0.403 7
W E 0.459 7 0.453 6 0.449 1 0.460 1 0.4378

e MUK R 90 e R AE, RHARRUE R % % 51 i/ ME s CEVI 904 S5 I B 704074 (IR AE: 0.227 1, 0.294 6., 0.362 1, 0.429 6) T 5
LERTHAE R 53

FRAE (B 2). 2012—2024 4, 48 @4 1 7 =2 10 55 1 00 BUOR SR — B B AR, 2021 AEJE A
SSPEFE RS TR, H10.419 TIEE 0.367, T BB S s, e B PRI SRR A 4 0T G S5 1 1) R ) 7 A
Pl R 1 48 BUE 2012—2018 4E/NE 5, 2018 4F T JE BN o

JE AT R HECR SR (2018—2021 4F ) Hfi Ry ik — 2 A BUR A PR AR RN, AR SCRE EE T
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Fig.2 Temporal variation characteristics of RIPI and CEVI
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Table 6 Changes and mean annual average changes in RIPI

and CEVI before and after the implementation of the policies

Fisf ] X i) BAL Al AES- 4 AR A
RIPI 0.007 0.001
2012—2018 4f
CEVI -0.017 ~0.003
RIPI -0.043 -0.007
2018—2024 4£
CEVI -0.035 -0.006

Pearson #f 5¢ 431 45 S .75, RIPI 5 CEVI #9
MEZRE r 7 0.909, p=0.033 < 0.05, i [
PR 7 55 0 R AR G 5 22 R A A L Y E A 56
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Fig.3 Temporal variation characteristics of RIPI and CEVI’
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