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Dynamic Monitoring and Evaluation of Ecological

Environmental Quality in Bailong River Basin

Cao Yuan, Wu Jiangmin
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Abstract: [ Objective] The driving factors of ecological environmental changes in the Bailong River basin from
1990 to 2020 were determined in order to provide a scientific basis and decision support for the sustainable
development of the Bailong River basin. [ Methods ] Landsat TM/OLI image data from the vegetation
growing season (June to September) were obtained from the Google Earth Engine (GEE) platform and screened
year by year. From these data, the four ecological indicators of greenness (NDVI), humidity (WET), heat
(LST), and dryness (NDSI) were calculated. Principal component analysis (PCA) was used to construct the
remote sensing ecological index (RSED , and the ecological environment of the Bailong River basin was evaluated.
[ Results ] From 1990 to 2020, the mean RSEI value in the Bailong River basin increased from 0.531 to 0.675,
indicating that the ecological and environmental quality had generally improved. The area of ecological and
environmental quality improvement was mainly located along the two banks of the Bailong River in the
Zhouqu-Wudu section, Northwest Tanchang County, and the east bank of the Minjiang River, with an area
of 8 393.97 km®, comprising 45.55% of the total area. The influence degree of each ecological index on the
ecological environmental quality followed the order of NDSI>WET>LST>NDVI in 1990; NDSI>>NDVI>
WET>>LST in 2006; NDVI>WET>NDSI>>LST in 2020. [ Conclusion] Using the GEE platform to implement

the RSEI model expanded the ability to monitor and evaluate the regional ecological environmental quality
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over a large area and for a long time period. In recent years, the ecological environmental quality of the Bailong

River basin has generally improved, but protection and management of the basin will need to continue.

Keywords: Google Earth Engine; remote sensing ecological index; ecological environment; Bailong River basin
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Table 1 PC, characteristic component analysis

results of each indicator

O fi b5 PC, SIEM SR Y
NDVI 0.480
WET 0.496
1990 LST —0.471 0.247 76.02
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Table 2 Area of various ecological environment quality levels in Bailong River basin
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Fig.2 Distribution of RSEI in Bailong River basin from 1990 to 2020
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Fig.3 Sangji map of transfer matrix of ecological environment

quality in Bailong River basin

£33 BRIGREEEREERTAN S RERSEIT

Table 3 Classification of grade changes and area statistics of ecological environment quality in the Bailong River basin
. 1990—2006 4F 2006—2020 4F 1990—2020 4F
AR 2= 25 5 ; — - - . —
M/ km L/ % M/ km” i/ % M/ km” H i/ %%
+4
13 B I s 362.37 1.96 1 306.80 7.08 1713.91 9.30
+2
4 BEwE 4 336.76 23.46 6 479.62 35.10 6 680.06 36.25
0 AN AR 9 804 53.03 7 914.09 42.87 7 265.49 39.43
—1
. BEE  3640.09 19.69 2 726.58 14.77 2 680.92 14.55
—3
W 5 A 343.84 1.86 33.09 0.18 87.21 0.47
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Fig.4 Distribution of ecological environment quality changes in Bailong River basin
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Table 4 Detection results of four impact factors in Bailong River basin

A 1990 4 2006 4F 2020 4F
B g » ¢ 7 g b g ¥ a b ¢ f¥
NDVI 0.669 0 4 0.791 0 2 0.852 0 1
WET 0.746 0 2 0.747 0 3 0.843 0 2
LST 0.682 0 3 0.576 0 4 0.395 0 4
NDSI 0.873 0 1 0.868 0 1 0.619 0 3
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Fig.5 Annual average precipitation and temperature

changes in Bailong River basin
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