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Abstract: [ Objective] An improved remote sensing ecological index model suitable for high vegetation area
was constructed to better monitor and evaluate the ecological quality of hilly areas, and the influencing
factors of ecological quality were explored, in order to provide scientific support for the balance between

development and ecology at Taojiang County, Yiyang City, Hunan Province. [ Methods] To address the
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saturation limitations of the normalized difference vegetation index (NDVI) in densely vegetated areas, the
improved remote sensing ecological index (MRSEI) was used to quantify the temporal variation in the
ecological environment quality of Taojiang County from 2000 to 2021. Additionally, a geographic detector
model with optimized parameters was utilized to analyze the driving forces behind six influencing factors,
including vegetation coverage, precipitation, temperature, land use, elevation, and population density.
[Results] @ Compared with the RSEI model, the MRSEI model more effectively addressed the issue of
NDVI saturation in areas with high vegetation cover, enabling a more precise monitoring of the ecological
environment in Taojiang County. @ The average RSEI values for the five periods from 2000 to 2021 in the
study area were 0.77, 0.84, 0.83, 0.75, and 0.79, respectively, indicating a satisfactory performance in
ecological environmental quality with a trend of improvement-deterioration-improvement. @ From the
analysis of the factors influencing ecological environmental quality, land use emerged as a key determining
factor in the study area. In the interactive factor detection analysis, the interaction between land use and
elevation was the strongest. [ Conclusion] The improved RSEI model could accurately evaluate the eco-
environmental quality in high-vegetation areas. The eco-environmental quality of Taojiang County was
generally at a good level and showed an upward trend from 2000 to 2021. The change of eco-environmental
quality was mainly affected by both natural and human factors.

Keywords: kernel normalized diference vegetation index; ecological environmental quality; modified remote

sensing ecology index; google earth engine; geographical detector; driving mechanism
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Fig.1 Topographic map of Taojiang County in Hunan Province
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Table 1 Detailed description of data sources

A E BRI F TR 23 [ o e R (] 3 [ B IR
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Table 2 Determination of interaction relationship of geographic detectors
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Table 3 Principal component analysis results of each index at Taojiang County from 2000 to 2021
ARy 6 PC, PC, PC, PC,
kNDVI 0.110 0.246 —0.131 —0.954
WET 0.105 —0.667 —0.732 —0.083
NDSI —0.904 —0.371 0.211 —0.020
2000 LST —0.399 0.597 —0.634 0.287
R[] 0.007 8 0.002 9 0.001 0 0.000 4
FRAE{E DTk 3/ Y0 66.50 24.65 8.47 0.38
kNDVI 0.899 —0.401 —0.037 0.172
WET 0.005 0.362 —0.196 0.911
NDSI —0.153 —0.433 0.089 0.019
2001 LST —0.410 —0.721 —0.415 0.373
FRIE(E 0.005 9 0.001 7 0.003 3 0.000 1
FRAEE ST 73.91 21.60 4.16 0.33
kNDVI 0.066 0.609 0.706 0.355
WET 0.035 —0.110 0.522 —0.845
NDSI —0.971 —0.221 0.081 0.039
2010 LST —0.227 0.754 —0.471 —0.398
LRR (e 0.003 5 0.001 3 0.000 4 0.000 1
FRAEE DT/ %0 71.46 27.41 0.86 0.27
kNDVI 0.915 —0.369 —0.085 0.140
WET 0.007 0.350 —0.045 0.936
NDSI —0.075 —0.335 0.924 0.170
201 LST —0.397 —0.793 —0.371 0.276
R 0.010 4 0.001 8 0.000 7 0.000 1
FEAE DTk 3/ 00 80.66 13.66 5.43 0.24
kNDVI 0.486 —0.411 —0.747 0.191
WET 0.075 0.008 —0.297 0.952
NDSI —0.531 —0.839 0.116 0.001
2ozl LST —0.689 —0.356 —0.584 0.240
FEIE(E 0.005 9 0.001 8 0.000 8 0.000 1
FEAE DTk 3/ 00 69.36 21.59 8.84 0.21
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Table 4 Area and proportion of each ecological environment quality level at Taojiang County from 2000 to 2021
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£[0.6,0.8) 892.01 4646 1550.09 80.32  1729.93 90.10 771.83 40.20 1513.13 78.81
#:00.8,1.0] 59.54 3.10 233.31 12.09 102.19 5.32 35.37 1.84 53.91 2.81
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Fig.2 Comparison between modified RSEI model and RSEI results at Taojiang County
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Fig.3 Correlation coefficients between MRSEI and improved RSEI under high, medium and low vegetation cover at Taojiang County
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Fig.5 Spatial distribution of MRSEI levels at Taojiang County from 2000 to 2021

a 2000—2010%F b 2010—20215F

20 km

Boe MMIBESHERETHNENERE

Fig.6 Monitoring chart of ecological environment quality change at Taojiang County
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Table S Monitoring of changes in ecological environment classification
area at Taojiang County from 2000 to 2021
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Table 6 Results of single-factor detection at Taojiang County from 2000 to 2021
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Fig.7 Results of iactor interaction detection at Taojiang County from 2000 to 2021
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