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Fig.1 Total artificial surface area and expansion rate in
South Asia from 2000 to 2020
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Fig.3 Quantitative analysis of artificial surface expansion in various countries
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Fig. 4 Spatial scanning statistics clustering map of second-level administrative units in South Asian countries
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Fig.5 Schematic of the proportion of plaques of various expansion types in various countries
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Fig.8 Lorentz curve of artificial surface expansion at second-level administrative units in Asia South countries
in 2000-2010 and 2010-2020
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Spatio-temporal characteristics analysis of artificial surface
evolution in South Asia based on GlobeLand 30

LI Angi", CAO Xin''"™', CUI Xihong'"™', LIANG Hanwei’, LI Qiang",
QUAN Zhenxian'", ZHANG Zheng"

(la. Institute of Remote Sensing Science and Engineering, Faculty of Geographical Science, 1b. State Key
Laboratory of Remote Sensing Science, 1c. Beijing Engineering Research Center for Global Land Remote
Sensing Products, Beijing Normal University, Beijing 100875,China; 2. School of Geographical Science,Nanjing
University of Information Science & Technology, Nanjing 210044, China)

Abstract: Based on the GlobeLand30 data in 2000, 2010 and 2020, the artificial surface expan-
sion of South Asian countries during 2000-2010 and 2010-2020 was analyzed by using the spa-
tial scanning statistics, landscape expansion index as well as Lorenz curve. By combining the
spatial distribution pattern of the artificial surface with evolution process, we investigated the
spatio-temporal variation and spatial structure of artificial surface in South Asia. Results showed
that: 1) The overall artificial surface area of South Asia continues to expand, with the expansion
rate increasing from 0. 42% in 2000-2010 to 2. 59% in 2010-2020. 2) India has seen the largest
increase in artificial surface area over the past 20 years, with Bhutan expanding at the fastest
rate. In the process of artificial surface expansion in South Asia, there are significant spatial hot
spots, and the spatial hot spots migrate at different time periods. 3) In western Pakistan, central
Sri Lanka, northwestern Bangladesh, and eastern and southern India, enclave type patches have
increased, and the artificial surface shows the characteristics of scattered and disordered diffu-
sion expansion. The new patch types in northern India, eastern Sri Lanka and southeastern Ban-
gladesh shift from enclave type to infilling and edge-expansion type, showing a pattern of
change from diffusion to dense aggregation type. 4) The expansion of artificial surface in South
Asian countries differs greatly on the scales of cities, which leads to obvious imbalances in the
expansion of artificial surface.

Key words: artificial surface; landscape expansion index; spatio-temporal characteristics; Glo-
beLand 30; South Asia
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