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Tab.2 Confusion matrix of U - net classification results along the Beijing section of Ming Great Wall (2015)

e ALt KA Ml H Bt Hh Mt U_K§EE/ %
AT i 42 0 1 0 0 0 43 97.67
KA 0 10 1 0 0 0 11 90.91
Fb 2 2 732 0 740 98.92
i 0 5 4 9 44.44
B 1 0 44 3 73 37 158 46.20
73 0 0 0 0 36 3 39 7.69
jESan 45 12 783 7 109 44 1 000
P_K5 /% 93.33 83.33 93.49 57.14 66.97 6.82 86.40
Kappa =0. 66

®3 BARKB(JERE) #K U - net 5 K5 RIEFER (2020 £)

Tab.3 Confusion matrix of U —net classification results along the Beijing section of Ming Great Wall (2020)

eSSl AL ik st i B Hth Mt U_K§EE/ %
N T F 37 1 2 0 7 1 48 77.08
PN 0 11 0 0 11 100. 00
A 0 1 758 0 8 767 98.83
b 0 0 0 1 0 0 1 100. 00
i 4 0 45 2 62 41 154 40.26
b 1 0 1 0 14 3 19 15.79
jESan 42 13 806 3 83 53 1 000
P_K5 /% 88.10 84.62 94.04 33.33 74.70 5.66 87.20
Kappa =0. 65
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Remote sensing dynamic monitoring and driving factor analysis
for the Beijing section of Ming Great Wall
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(1. Key Laboratory Digital Earth Science, Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100094 ,
China; 2. International Research Center of Big Data for Sustainable Development Goals, Beijing 100094, China; 3. University
of Chinese Academy of Sciences, Beijing 100049, China; 4. China University of Geosciences, Beijing 100083, China)

Abstract; The coordinated economic and ecological development and the cultural landscape preservation of the
Great Wall cultural zone are crucial for regional social sustainability. To meet the need for integrated monitoring and
evaluation of large — scale linear cultural heritage, this study proposed a remote sensing dynamic monitoring method
that integrates object — oriented change vector analysis and U — net deep learning. Based on the suppression of
classified scattered noise and the accurate dynamic description of key regional environmental components, this study
achieved the interpretation and information mining of the factors driving cultural landscape changes by combining
socio — economic data and remote sensing change detection. Building on the 2 — m — resolution GF -2 fused images
from 2015 to 2020, the Beijing section of Ming Great Wall was examined through remote sensing change detection
of surface elements and quantitative analysis of the land cover change matrix for its landscape corridor using
methods including multiresolution segmentation, change vector analysis and extraction, and U — net image
classification. The study reveals that the land cover along the Beijing section of Ming Great Wall cultural zone
yielded a change rate of 0.098% , primarily manifested in the shift from bare land and farmland to forests and the
growth of artificial land. Meanwhile, the ecological environment of the cultural zone exhibited positive development
and an overall favorable protection state. The research results will provide technical support for the coordinated
economic and ecological development and the sustainable preservation of the cultural landscape along the Beijing
section of Ming Great Wall.

Keywords: Ming Great Wall; deep learning; change detection; land cover change rate; spatio — temporal analysis
REHE: = W)





