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Motivation

IPCC Fourth Assessment Report (AR4) projects warming of 4-12
°C over the United States by 2100

Urban land cover and associated impervious surface are
forecasted to increase by 50% over the next few decades across
substantial portions of the U.S.

Coupled effects of changes in climate and land use and land
cover are expected to intensify impacts on ecosystems (changes
In productivity, disturbance and hydrological properties)

Low impact development (LID) and Best management practices
(BMPs) for land use planning and design can mitigate impacts
resulting from changes in climate and LU (e.g. reducing
Impervious surface cover)




Goal and Objectives

* Prepare for next generation regionally focused IPCC
scenarios that better incorporate the influences of land use
change by:

« Spatially predict future land use changes

 Incorporate land use and climate change predictions under
different SRES scenarios into ecosystem process models

« Simulate the influence of potential mitigation and adaptation
actions by predicting land use change scenarios that incorporate
a range of best management practices (BMPs) associated with
land cover and land use change.
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Input Parameter Chesapeake / United States

Methods: TOPS Delaware (1km)
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Model Calibration: Land

Current and Projected Impervious cover
SERGoM on top of NLCD 2001
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Accumulated Run-Off: Simulation and Observation
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TOPS Results: Impact of Land Use Change on Runoff .
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TOPS Results: Impact of Land Use Change on
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Projected Climate under IPPCC SRES A1B
1km Downscaled GFDL CM2.0
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TOPS Results: Coupled Climate and Land Use Change
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Coupled climate and land use change impacts over
urban areas
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Next Steps .. 3',

« TOPS runs with other ecosystem and climate models (i.e., GISS-ER,
CCSM3.0) and SRES B1 and B2
» Regional analysis of impacts of land use changes versus climate
» Assess the effects on runoff and vegetation productivity of realistic Best
Management Practices / Low Impact Development techniques by
simulating:
> iIncreases of pervious surfaces
> green roofs
> urban afforestation programs

https://c3.ndc.nasa.gov/nex/



Data Sharing on NASA Earth Exchangé
X

Collaborative computing environment for sharing of data, code
and science results

https://c3.ndc.nasa.gov/nex/

Login | Register
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Research Areas

Learn about our research goals
and associated projects.

Projects

See what others in the community
are working on. Join or start your

own.

Resources

Available data sets, algorithms,
and publications FREE to download
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Carbon Cycle Science
Ecological Forecasting
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Climate Change Impacts

Audio/Video Real-time
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Collaborative Knowledge
Management

SANDBOX - PROTOTYPING
(Models, Tools, Data, Software Utilities)

Development

Restricted
Access

SUPERCOMPUTING
8,000 dedicated cores
(further access up-to 100,000 cores)

Grand
Challenges

DATA COLLECTIONS
1PB on-line + 10PB tape
(Climate, Satellite, Model data)




