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Dynamic monitoring of ecological and environmental quality of the Nanliu River basin, supported by Google
Earth Engine

YANG Kunshi', LU Yuan'*", WENG Yuemei', WEI Lizhen'

(1. School of Geography Science and Planning, Nanning Normal University, Nanning 530001, China; 2. The Key Laboratory of Beibu Gulf
Environmental Change and Resource Utilization of the Ministry of Education, Nanning 530001, China)

Abstract: To explore the temporal and spatial changes of the ecological and environmental quality in the Nanliu River basin from 2000 to
2019, the Google Earth Engine (GEE) platform was used to optimize the reconstruction of Landsat images of the Nanliu River basin from
2000 to 2019. Coupling the vegetation greenness, humidity, temperature of the earth’ s surface, soil dryness, and other ecological
environment indicators facilitated the construction of a remote sensing ecological index (RSEI) to monitor and evaluate the ecological and
environmental quality of the Nanliu River basin. The ecological and environmental quality of the Nanliu River basin showed an
improvement year on year from 2000 to 2019. The average RSEI increased from 0.543 4 in 2000 to 0.636 4 in 2019. The transfer of area in
the ecological and environmental quality of the Nanliu River basin change was mainly a shift from medium ecological risk grade to good
ecological grade. In the upper reaches of the basin, the area of medium ecological grade decreased by 29.90 percent points, and the area of
good ecological grade downstream increased by 28.11 percent points. Studies have shown that the use of the GEE platform to reconstruct
annual, cloud—free images can facilitate long—term monitoring and evaluation of the ecological environment quality in areas of perennial
cloud cover.
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Figure 1 Schematic diagram of Nanliujiang River basin
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Table 1 Data source and processing platform

4 Data Sl Origin REPESF-4 Processing platform
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Figure 2 The technical route of constructing the remote sensing ecological index (RSEI) under the GEE platform
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Table 2 Calculation formulas and descriptions of various ecological environment components

. /II:%L}IﬁQfET‘E’ﬂ‘/]: . B85 Caleulation formula A3 UL Formula description
Ecological environment indicators
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Figure 3 Remote sensing ecological index(RSEI) linear fitting
diagram of Nanliujiang basin from 2000 to 2019
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Table 3 Characteristic value information of the first principal component(PC1) in each year

I [ Ttems 2000 2005 2010 2015 2019
NDVI 0.4159 0.4185 0.343 9 0.444 0 0.404 7
WET 0.780 0 0.8192 0.8616 0.806 7 0.8379
LST -0.078 5 -0.0527 -0.128 7 -0.204 3 -0.0714
NDBSI -0.460 9 -0.388 5 -0.3505 -0.332 1 -0.3592
SHEAE 0.035 8 0.0327 0.027 4 0.024 6 0.0419

AL TR R % 66.79 67.01 66.02 68.91 76.46
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Table 4 Changes in the area of ecological environment quality in each year in the Nanliujiang River basin

AL g 2000—2010 2010—2019
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-2 23.96 32.88
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3 2.19 0.61
4 0.01 0
St Total 2330.39 25.51 3502.73 38.34
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Figure 8 Detection of RSEI changes in Nanliujiang basin from 2000 to 2010 and 2010 to 2019
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