saf Understanding and Simulating Spatially Explicit Global Urban
¢ Expansion in the Context of Climate Change

Yuyu Zhou, Jiyong Eom, Christopher Elvidge, Kaiguang Zhao, Keith Clarke

Pacific Northwest
NATIONAL LABORATORY

Objectives

1. Building a consistent global urban map series. We will develop an algorithm to build a series
of consistent maps of urban extent from 1992 to 2010 using NASA products and DMSP/OLS
Nighttime Lights (NTL) data.

Analyzing global urbanization and its driving forces and developing a region-specific
macro-scale statistical model. We will then develop a region-specific macro-scale statistical
model for urbanization projection at the regional level. Special attention will be paid to the
analysis in developing and underdeveloped countries, where methodological challenges exist
and improvements are more needed.

Developing an integrated framework to project future urban expansion. We will combine
the top-down macro-scale statistical model developed in Objective 2 with a bottom-up Cellular
Automata (CA) based Urban Growth Model (UGM), and develop an integrated modeling
framework to project urban expansion.

Exploring scenarios of urbanization projection and its implications. We will construct
alternative socioeconomic scenarios to explore the robustness of the urbanization projection and
Improve our understanding of potential trajectories of future urbanization in the challenge of
climate mitigation. Moreover, we will investigate the implication of spatially explicit urban
projection using building energy demand as an example.
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Cluster-based mapping method

Step 1: Data preprocess.
e.g. removal of water and gas flares

Step 2: Potential Urban Clusters
delineation using a segmentation
algorithm.

The segmentation algorithm is
developed and applied with NTL
DNs and cluster shape information

used.

Step 3: Develop a logistic model
according to the relationship between 50
thresholds and cluster and NTL mean.

The threshold is calculated from
NLCD 2006 datasets, and cluster size
and NTL mean are estimated from
segmented NTL image.
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Step 4: Find the parameter In the logistic
model and derive the threshold in each
cluster.
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Cluster-based NTL thresholds

Step 5. Map the urban extent using the derived threshold in each cluster.

Urban extent from NLCD in 2006

Potential Urbanization Impacts
Regional heating and cooling requirement:
Population-weighted heating and cooling

degree days (HDD/CDDs)
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Regional building energy demand:

Building energy model embedded in the GCAM
framework driven by population-weighted HDD/CDDs
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