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An overview of our research
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CURRENT PROGRESSES OF OUR URBAN 
STUDIES



Global urban dynamics from nightlights
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High-res urban dynamics from Landsat

Des Moines, IADallas, TX

Landsat satellite
• 30-meter, global coverage
• 16-day,1970s-now
• 1.5M scenes,>1PB 

• Cloud platform
• Planetary-scale analysis
• Parallel computation

Las Vegas, NV



Urban heat island (UHI) impacts on 
building energy use using GCAM
1. Urban area demand modeling
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2. UHI modeling
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Fine scale modeling of urban system 
(building energy use)
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NEEDED INNOVATIONS: DATA & MODELING



From 2D urban to 3D urban 

City Weather Modeling

Population Distribution

Building Energy Use

Earth System Modeling

Source: National Academies Press, ArcGIS, GISGeography
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From historical -> future
From urban extent -> landscape & more
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Coupling urban system modeling 
in Multi-Sector Dynamics Modeling (GCAM)
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