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Remote Sensing Images
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[ Abstract] The loess Plateau, as a natural ecological barrier in the western region of China, has made positive contributions to the sus-
tainable development of the nation. The governance and restoration of the ecological environment on the Loess Plateau (Gansu region) plays
a critical role in the implementation of China’s ecological civilization construction strategy. To monitor the changes in forest resources on the
Loess Plateau (Gansu region) from 2008 to 2018, based on cloud platform, Landsat, PALSAR, and terrain data were integrated to explore
the advantages of spectral index, backscatter, texture, and terrain features in obtaining forest resource information. The random forest feature
selection algorithm was utilized to obtain the spatiotemporal distribution of forest cover in the study area for 10 years, and factor detection was
conducted using geographic detectors. The results indicate that the random forest feature selection algorithm can effectively screen important
feature information, with an overall accuracy of 91. 88% and a Kappa coefficient of 0. 91. The experimental scheme that integrates Landsat,
PALSAR, and terrain data presents significantly higher accuracy compared to the forest classification results using a single data source. The
overall accuracy of the four classification results is 86.65% , 88.23% , 90. 15% , and 89.86% respectively. Over the past 10 years, the net
increase in forest area in the study area is 0. 60 x 10* km’. The areas with increased forests are primarily distributed in the central and eastern

parts of Qingyang City, Pingliang City, Tianshui City, and the western region of Linxia Hui Autonomous Prefecture,, while forest degradation
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primarily occurs in the southwestern part of Dingxi City and the central and eastern areas of Linxia Hui Autonomous Prefecture. In single-fac-

tor detection, land use type is the dominant factor in forest cover change, and the spatial distribution of suitable soil type and the auxiliary

effect of rainfall provide favorable natural conditions for the survival rate of afforestation and the healthy growth of forests.
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Fig. 1  Study area and distribution of elevation
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Table 2 Calculation formula of the remote sensing feature index
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Table 3 Combined scheme of classification features
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Table 5 The accuracy of forest/non-forest extraction in
different periods from 2008 to 2018
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Fig.4 The classification results of forests in four periods
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Fig. 5 The spatial and temporal changes in forest cover from 2008 to 2018
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Table 7 Driver factors
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Table 8 The single-factor detection results
e 2008 4 2010 4F 2015 4F 2018 4
q P HER? q P HEF? q P HER q P HEF

X, =y 0.125 0.00 5 0.215 0.00 4 0.218 0.00 5 0.231 0.00 4
X, b 353 0.175 0.00 4 0.173 0.00 5 0.231 0.00 4 0.188 0.00 5
X b 4[] 0.088 0.00 6 0.114 0.00 6 0.147 0.00 6 0.126 0.00 6
X, UNEE: S 0.033  0.00 8 0.064 0.00 8 0.082  0.00 8 0.051  0.00 8
X5 AT JEE T 0.245  0.00 3 0.289  0.00 3 0.323  0.00 3 0.288  0.00 3
Xe AR 0.057  0.00 7 0.092  0.00 7 0.109  0.00 7 0.074  0.00 7
X, R B 0.012 0.00 9 0.031 0.00 9 0.044 0.00 9 0.029 0.00 9
Xg ERI= N 3 0.006 0.00 10 0.012 0.00 10 0.019 0.00 10 0.009 0.00 10
Xy s i) 0.336 0.00 2 0.316 0.00 2 0.397 0.00 2 0.377 0.00 2
Xio + H I FH S A 0.628 0.00 1 0.646 0.00 1 0.621 0.00 1 0.635 0.00 1
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Fig. 6 Interactive detection results
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