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Project Objective

• How do urban remote sensing studies contribute to 
advancing fundamental and theoretical knowledge of 
urban LCLUC, sustainability, and the functioning of 
the Earth system?  



Key Research Questions

1. What are the patterns of urban LCLUC globally?
2. What are the drivers of urban LCLUC globally? 
3. How do change detection algorithms characterize urban 

LCLUC?
4. What are best practices for applying urban change detection 

algorithms? 
5. What are the effects of urban LCLUC on other LCLU?



Where has RS been used to study urban LCLUC?

=case studies (Seto et al. 2011)
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326 studies published between 1988-2008



= case studies (Seto et al., 2011)
= current study 
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Current study

256 RS studies of urban LCLUC since 2008
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Unexpected finding: We’re not studying all the 
largest agglomerations



Factors influencing global annual percent expansion, 1988-2008



Percentage of urban LCLUC explained by population or GDP 
growth by region, 1988-2008



How do change detection algorithms characterize 
urban LCLUC?

Urban change varies significantly around the world, but most RS change 
detection algorithms are developed for a few regions



1. What types of urban changes are being measured with RS? Which are 
not?

2. What are the RS methods used for different types of urban change?

3. Are the RS methods useful to inform policy or science?

4. Which RS change detection methods work best and where? 



1. Wholesale transformation versus qualitative changes

2. Transitions
• Qualitative versus quantitative
• Changes within urban class

3. Spatial patterns

Key findings of RS meta-analysis



• “Best” change detection method depends on 
pre-urban phase, trajectory, and type of urban 
change
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Need to conceptualize signature of urban change
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Foley et al. 2010
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What are the effects of urban LCLUC on other LCLU?
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What are the effects of urban LCLUC on other LCLU?



Are there urban changes that are important for policy and 
science that are not being monitored by remote sensing 
algorithms?



If the top 50 emitting cities were a single country, it would rank 
3rd in emissions behind China and the U.S.



Both science and policy require more information 
about urban structure and change 

Liu et al., 2015

Liu et al. 2015

Basic 2D structure of urban form Complex 2D structure of urban form



2D to 3D

CHANGE OVER TIME

CONFIGURATION

York, A.M., Alberti, M., Conrow, L., Fischer, H., Inostroza, L., Jantz, C., Pickett, S.T.A., Seto, K.C., 
Taubenböck, H., Wentz, E.A. Seven Aspects for Conceptualizing Multidimensional Urban 
Form, in prep.
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Distribution of urban change detection algorithms by city size

Nearly half of the world’s 4+ billion urban dwellers are in 
settlements < 500,000 

Fastest growth in 21st century will be cities <500K, but less than 
20% of RS methods are for developed for these



What types of croplands 
are most vulnerable to urban 
conversion?



(Bren d’Amour et al., 2016)

Global agricultural land loss to urban 
expansion is relatively small



(Bren d’Amour et al., 2016)

Regional losses will be acute



(Bren d’Amour et al., 2016)

Regional losses will be acute



(Bren d’Amour et al., 2016)

Significant loss of staple crops in 
Asia and Africa



Seto and Ramankutty, 2016



(Reba et al., 2016)
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