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Abstract; The impact of human activities on the ecological environment is becoming more intense, and timely dynamic
monitoring of the ecological status and change information is of great significance to urban ecological management,
protection and sustainable development. The remote sensing-based ecological index (i.e. RSEI) is an objective, fast and

simple ecological quality monitoring and evaluation method and has been widely applied in the field of ecological studies.
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But it often faces the problems of cloud occlusion and difficulty in mosaic when conducting large-scale and long-term
monitoring. Thus, in this study, we collected 3530 Landsat images from 1988 to 2018 over the Guangdong-Hong Kong-
Macao Greater Bay Area ( GBA) and removed their clouds on Google Earth Engine (GEE) platform. The median value
composite was adopted to calculate remote sensing indicators such as greenness, wetness, dryness and heat year by year and
the RSEI was constructed using principal component analysis to evaluate the temporal and spatial changes of ecological
quality in the region over the past 30 years. The method ameliorates RSEI in terms of the problems of data missing and image
mosaic for large-scale and long-term monitoring, and increases the comparability of time series. The results show that: (1)
the RSEI can better characterize the ecological quality of the GBA, in which greenness and wetness indicators have a
positive correlation with RSEI, while dryness and heat indicators are negatively correlated with it. (2) In perspective of
time, the ecological quality of GBA has shown a fluctuating downward trend of “up-down-up-down” in the past 30 years. In
perspective of space, the ecological quality has presented obviously spatial heterogeneity, mainly showing the state of high
in the northwest and northeast and low in the middle. The severe and moderately degraded areas are mainly concentrated in
the central area, and the overall improvement areas are mainly located in the west and northeast. The unchanging areas
mainly include the northern area and the Hong Kong, and the lightly degraded areas are scattered. (3) When using the
RSEI, image processing of median composite based on the GEE cloud computing can better improve the problems of remote
sensing image data missing, chromatic aberration and time inconsistency, greatly improve the efficiency of image
processing, and extend the remote sensing ecological index in a large-scale and long-term sequence of ecology monitoring
application. The research results can provide a reference for improving the scope and accuracy of the RSEI, and provide a

theoretical basis for ecological protection and land management in the context of rapid urbanization.

Key Words: remote sensing based ecological index; Google Earth Engine; ecological quality; Guangdong-Hong Kong-

Macao Greater Bay Area
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Table 2 The result of principal component analysis

40} Year 545 Indicator H—ESr PCI B EMS PC2 H=FMSr PC3 S0 E S PC4
NDVI 0.451 -0.760 -0.205 0.421
WET 0.518 0.650 -0.262 0.490
1988 NDBSI -0.638 -0.001 0.015 0.755
LST -0.349 -0.349 -0.016 -0.107
FHOEE 2.920 0.834 0.207 0.073
FRAE(E DTRRSE 72.40% 20.67% 5.12% 1.81%
NDVI 0.384 -0.718 -0.321 -0.483
WET 0.618 0.459 0.427 -0.475
1998 NDBSI -0.659 0.157 -0.033 -0.735
LST -0.192 -0.499 0.845 0.028
FHAE(E 2.720 0.910 0.416 0.091
LERNRIEN e 65.75% 22.00% 10.06% 2.092%
NDVI 0.404 0.568 0.130 -0.705
WET 0.542 -0.574 -0.559 -0.254
2008 NDBSI -0.625 -0.400 0.106 -0.662
LST -0.390 0.434 -0.812 -0.024
FRIE(E 3.464 0.500 0.423 0.071
FRIE(H DTk 77.72% 11.20% 9.49% 1.60%
NDVI 0.252 0.026 -0.941 -0.223
WET 0.585 -0.531 0.272 -0.549
2018 NDBSI -0.588 0.183 0.034 -0.787
LST -0.498 0.827 -0.197 0.172
FRIE(E 3.257 0.263 0.230 0.066
FEAE(E TRk 85.34% 6.89% 6.03% 1.74%

£33 BIERBXMEERE

Table 3 Correlation matrix among RSEI and 4 factors

f s 20 i T i RIS
Year Indicator NDVI WET NDBSI LST RSEI
NDVI 1 0.128 -0.489 -0.257 0.575
WET 0.128 1 -0.747 -0.397 0.808
1988 NDBSI -0.489 -0.747 1 0.418 -0.921
LST -0.257 -0.397 0.418 1 -0.673
C 0.291 0.424 0.551 0.357 0.744
NDVI 1 0.035 -0.388 -0.054 -0.270
WET 0.035 1 -0.690 -0.468 0.855
1998 NDBSI -0.388 -0.690 1 0.418 -0.900
LST -0.054 -0.468 0.418 1 -0.697
C 0.159 0.398 0.499 0.313 0.681
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My Eiztn E53) 3 M T g TSR AR AL
Year Indicator NDVI WET NDBSI LST RSEI
NDVI 1 0.264 -0.776 -0.249 0.759
WET 0.264 1 -0.642 -0.472 0.762
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LST -0.249 -0.472 0.435 1 -0.661
[ 0.430 0.459 0.618 0.385 0.780
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LST -0.345 0.642 0.734 1 -0.820
C 0.478 0.629 0.746 0.574 0.840
jigﬁfﬁﬁ 0.340 0.478 0.604 0.407 0.761
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2 s
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Fig.2 Statistical distribution of RSEI in the GBA from 1988 to 2018
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