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Abstract: Since the 21st century, there has been an influx of people into the coastal areas with the rapid urbanization
process in China, and the trade activities of both coasts of the Taiwan Strait became more and more frequent, which led to

ecological risks along the fragile seaboard. Therefore, it is important to dynamically monitor and evaluate the ecological
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quality of both coasts of the Taiwan Strait, which will promote ecological civilization construction and harmonious
development across the Taiwan Strait. In this paper, Google Earth Engine platform was used to invoke the datasets of
Landsat and MODIS from 2000 to 2022, based on which principal component analysis was adopted to construct the remote
sensing-based ecological index. Then, difference analysis and spatial autocorrelation analysis were used to evaluate the eco-
environmental quality differentiation of the Cross-Strait. In addition, the multi-ring buffer zones were established to study the
effects of the size of main ports and city construction on the eco-environmental quality of the Cross-Strait. The results showed
that; (1) from 2000 to 2010, the trend of eco-environmental quality was raised on the western coast and declined on the
eastern coast of the Cross-Strait, and it was wavelike raised from 2010 to 2022 with the narrowing of the gap of the eco-
environmental quality of the Cross-Strait. (2) The eastern coast’s eco-environment was of higher quality than the western
coast’s. The eco-environmental quality level of Taimu Mountain and Yushan Mountain was excellent and good, and the
relatively poor level was mainly in Huli District and Jinjiang City. Areas with significantly degraded eco-environmental
quality levels were the mountainous regions on the eastern coast from 2000 to 2010, and the western coastal regions from
2010 to 2020. (3) There was a strong spatial correlation of the eco-environmental quality among cities on both coasts of the
Strait, which showed that the remote sensing-based ecological index in the mountainous regions was higher and aggregated ,
while in the offshore regions was lower and aggregated. (4) On both coasts of the Strait, the effects of port size and its
nearby urban construction on the eco-environmental quality were similar, showing that the eco-environmental quality was
higher in areas farther away from the ports and where the proportion of urban construction was lesser. In the liner shipping
stage, the eco-environmental quality around ports was worse when the port size was larger; the port size had a weaker impact
on the eco-environmental quality which improved in the direct shipping stage. (5) Additionally, the eco-environmental
quality of nearby ports slightly improved during the COVID- 19 pandemic, and the ecological construction was taken
seriously in Xiamen Port and Fuzhou Port. This study could provide basic data support for the construction of urban
ecological civilization and a scientific decision-making basis for the plan of the ecological port, and could provide a boost to

promote harmonious development on both coasts of the Taiwan Strait.

Key Words: Cross-Strait; Remote sensing based ecological index; Google Earth Engine platform; ports; ecological
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Table 1 The results of the first principal component analysis

F8#1 Indicators F—F WS PCI
AEA)y Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
ZEJE NDVI 0.5918 0.6676 0.7922 0.5890 0.5948 0.5996 0.5996 -0.6102 -0.6345 0.5944 0.6258
1 WET 0.4934 0.4858 0.5434 0.4802 0.4514 0.4465 0.4613 -0.4626 -0.4556  0.4658 0.4345
HEF LST -0.3170 -0.1937 -0.0872 -0.3650 -0.3991 -0.4082 -0.3964 0.3608 0.3394 -0.3933 -0.4079
[* B NDBSI -0.5531 -0.5300 -0.2636 -0.5378 -0.5321 -0.5239 -0.5201 0.5325 0.5241 -0.5244 -0.5032
FHIEE EV 0.0897 0.0770 0.0584 0.1038 0.1037 0.0965 0.1011 0.0882 0.0939 0.1043 0.1008
CREV% 72.41 79.11 78.76 76.72 79.75 77.22 80.15 73.40 75.20 81.04 80.08
A4y Year 2011 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
ZRJE NDVI 0.6127 0.6743 0.6483 0.6592 0.6672 0.6642 0.6496 0.6644 0.7104 0.6549 0.5022
FEE WET 0.4744 0.4495 0.4432 0.4400 0.4407 0.4444 0.4355 0.4450 0.4766 0.4318 0.4962
M LST -0.3495 -0.3971 -0.3604 -0.3639 -0.3553 -0.3881 -0.3758 -0.3701 -0.4119 -0.3786 -0.4137
+ & NDBSI -0.5266 -0.4307 -0.5034 -0.4894 -0.4841 -0.4590 -0.4971 -0.4728 -0.3139 -0.4913 -0.5748
FHE(E EV 0.0944 0.0995 0.1025 0.1047 0.1001 0.1033 0.1087 0.1044 0.0917 0.1082 0.0900
CREV% 76.70 80.71 79.85 81.21 78.58 81.26 82.20 80.57 79.90 81.72 79.88

PC1 . 55— FE 47 First principal component; EV . F5{E{H Eigenvalue; CREV : 45:iE{H FT#k# Contribution rate of eigenvalue ; NDVI . I3 — ki 95 %%

Normalized difference vegetation index; WET ; it

and soil index

E‘?E‘f/f\,LSTﬂﬂ%:a{EJE Land surface temperature;NDBSI;gﬁi%*&ﬁ Normalized difference built-up

F2 2000—2022 F EIEHRE XM FE (Pearson HHIERET)

Table 2 The correlation matrix of indicators ( Pearson) from 2000 to 2022

izt 23S TR O TR HEIRA AR
Indicators NDVI WET LST NDBSI RSEI
L}JE NDVI 1 0.635 -0.521 -0.917 0.935
IBJ¥ WET 0.635 1 -0.546 -0.841 0.841
P LST -0.521 -0.546 1 0.556 -0.705
T NDBSI -0.917 -0.841 0.556 1 -0.975
SERHIEEE C 0.691 0.674 0.541 0.771 0.864

RSEI . 3% J8% 4 54540 Remote sensing based ecological index; C A Average correlation degree
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Fig.2 The spatial distribution of Cross-Strait RSEI from 2000 to 2022
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Fig.5 Distribution of Cross-Strait ecological environment quality levels from 2000 to 2022
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Table 3 Moran's I of Cross-Strait ecological environment quality from 2000 to 2022

2000 2005 2010 2015 2020 2022
Z< % East coast 0.822 0.808 0.794 0.790 0.789 0.788
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Fig.10 The mean variation of RSEI in the multi-ring buffer zones of the main Cross-Strait ports

4.2 s TR RN A I I 15
4.2.1 ¥ T R X AR A IR T R

h TGS R AR S AEE I i 25 S 0 PR, AR SO T 45 s R S T s FH L L. B 10,
PEL L1 AT, A5 1A 2 B3 o i 5 — 49 Y1 1 P 3 vl s oA P e oo R L i 5 s 11 B o o 08 sh /s
2000—2022 4F- Wi AR f AN F5 s A A8 AR JOT et S — 493 3 L PR R T A T R TR R o L A K L s 1
KRB EA, R 21 a0 DRI IR 7 453 1 o KRBT TR 5 2000—2020 4, e v B2 1] s A6
A IAERE I et 5 — 490 430 T PR 3 T A T T R o LU A 3 R, LA s 1 R AR R iR, 2020—2022 AR
R P AR LT 3 AR Ak, R B 21 HH 20 LR Vi Y 45 U 11 A AE R 1A, BT e A I R s TR
B,

B 11 %5 H AW 11 A 25 R o f A8 A A B AT 261, 2000—2010 4F | U6k 7 2 48 M 8 3km K2 SR HE 2km 35
P R T R, FLAR S IR I i KR T R, LRl A 1 FH b 7 LU T B A S PR BE o i 42 7, 2010—2020 4F
SR M S AR M s Ik T A T BB R, (H LA S A i i 2 T 5 2000—2020 4F & 17135 3km i [l A 5 11 i 1 T

http ; //www.ecologica.cn



1848 JAE = 44 %

AN RS PRIE R S B AF e 3, AR S PR Bt B B e o LU R R TT AR R, 2000—2020 4,
W 2R A5 s 11 5 — 45 )V PR N A (838 R 8 A A PR I e 2 B AR I Bl b T, 5 b s R s A s A S B
[ BB AR P T R

—O— 20004E —A— 20054 —O— 20104 —— 20154F
—A— 20194 —B— 20204F —+— 20214 —=— 20224F
13 ¢ 11 ¢

Wi EEBE
Urban construction area/%

10 +

0 5 10 15 20 0
B Distance/km

11 BEFAEEFEBEORARETXETEZERLLGIEN

Fig.11 Proportion change of urban construction area in the multi-ring buffer zones of the main Cross-Strait ports
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Table 4 The relationship between port size and RSEI at different stages of shipping
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