Urban cluster development and agricultural land loss in
China and India: A multi-scale and multi-sensor analysis

B. Analysis of urban land conversion

Loss of Indian agricultural land Total area of agricultural land lost to
concentrated in areas most suited for urban growth,2001-2010 ‘
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Background A. Hotspots of urban cluster growth

By 2030, the urban population of China and India will grow by 700 million, the largest urban transition in history. Night-time lights shows cluster growth around major urban areas and transport corridors in India

Economics, urban planning, and political science research show that patterns of urban growth are not fully captured 1992-1997 h 1997-2003 u 20032010 N

within administrative boundaries, and emphasize urban clusters as an important unit for policy and land-use planning.
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e Concentrated in industrialized states
e 0.7 million ha lost, 5x the size of Delhi

No prior remote sensing-based studies have evaluated urban cluster growth or its underlying causes. ﬁ”h‘“
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Key findings

A. Hotspots of urban cluster growth
During 1992-2010, India’s urban cluster growth hotspots were Greater Bangalore, the Mumbai—Hyderabad corridor, and the Delhi—
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Ludhiana corridor; there is no evidence of Delhi-Mumbai corridor growth. These hotspots are consistent over time and are 1000
concentrated around existing large cities, with little spillover into surrounding regions. In China, urban cluster growth hotspots were the Bl Hotspot X ) Chenmai N o 20000 e
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Pearl River Delta, the Yangtze River Delta, the Shandong Peninsula, and the Beijing—Tianjin corridor. Over time, these hotspots shrank or Bl Coldspot N &3 angaere e el At Fs Y 531-819
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D. New remote sensing methods for characterizing urbanization

Spatial statistical analysis of time series DMSP/OLS nighttime light (NTL) data can detect urban growth hotspots at regional scales. The
Vegetation Adjusted NTL Urban Index (VANUI) combines NTL with MODIS NDVI to provide global, timely information about inter-
urban variability in form, infrastructure, and energy use. Using SeaWinds with NTL allows for characterization of 3D urban structure.

C. Drivers of urban cluster growth and land conversion

FiSCﬂl TranSferS More urbanized counties have smaller fiscal transfers

Local governments
take a stronger
role in urban
expansion

from Beijing as a percentage of revenue

Area of urban

Drivers of Urban Land Expansion

Primary predictors of urban land
conversion in China are local, not
regional factors

e Urban wages, agricultural investments per
capita, and the ratio of agricultural to
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3D Urban Structure

Novel dataset, SeaWinds, adds
new dimension to urban form

e SeaWinds backscatter used to
derive coarse-resolution urban
form and joined with NTL-derived
urban extent to characterize
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Jiang L, Deng X, Seto KC.The impact of
urban expansion on agricultural land use

intensity. Land Use Policy 35: 33—39

Observations

R-squared

Changes in structural backscatter (PR) and nighttime lights (NL), 1999-2009

Arrows represent non-water, 0.05°cells in an | 1% | grid around each urban center;

tail and head are at 1999 and 2009 coordinates of cell PR and NL
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D. New remote sensing methods for characterizing urbanization

NTL temporal profiles
can detect urban growth
rates and underlying
processes

e Rates of urban growth in
China and India were

Identifying Urbanization Typologies

NTL time series show large inter-regional
variations in urban growth rates
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e Agricultural investments driving farmland
conversion suggest a policy failure

Decomposition analysis of determinants of China’s land
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e Urban growth accelerated
more in 1990s than 2000s
in both countries
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