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PARTNERS

City of Hampton, VA

Image Credit: City of Hampton



STUDY AREA

Hampton Roads

City of Hampton

Image Credit: DEVELOP Team
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OBJECTIVES

Empower city 
officials and 

residents to work 
together

Utilize NASA Earth observations to…

Map distribution 
of impervious 

surface and tree 
canopy cover

Identify zones 
susceptible to 

flooding

Image Credits: City of Hampton, DEVELOP Team 



COMMUNITY CONCERNS

Recurring flooding

Extreme weather and sea-

level rise

Blocked infrastructure and 

water damage

Image Credits: Jamie Chapman, Velva Goodman



IMPERVIOUS SURFACE & TREE CANOPY

Impervious surfaces 
increase runoff

roads, parking lots, 
driveways and buildings

Trees reduce runoff

catch rainfall

slow raindrops

absorb groundwater

IMPERVIOUS SURFACE

Image Credit: PNGIMG.com, DEVELOP Team



NASA EARTH OBSERVATIONS

Landsat 5 TMLandsat 8 OLI

2000 to 2019

Image Credits: NASA



METHODOLOGY
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Calculate % land 

cover

Calculate NDVI

Run regression

Generate maps

Obtain 

Landsat 
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each study 

period



RESULTS

Image Credit: DEVELOP Team
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CHANGE RESULTS 2000-2019

Impervious surface Tree canopy

January 

2000

January 

2019

Percent 

Change
August 2000

June 

2019

Percent 

Change

City of 

Hampton
53% 61% + 8% 17% 23% + 6%

Newmarket 

Creek 

Watershed

48% 67% + 19% 16% 15% - 1%



Impervious Surface 

Analysis Tool (ISAT)

Image Credits: DEVELOP Team

Census Blocks + Pop Data
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Percent Impervious Surface by Census Block
ISAT Output using High Population Density Scenario

Water Quality

Protected 0-10%

Impacted 10-25%

Degraded 25% +

Inputs



CONCLUSIONS

All Census Blocks – degraded water storage capacity

Place-based approach – unique results depending on scale

Newmarket Creek watershed – in need of water quality & 
infiltration rehabilitation confirmed using NASA Earth 
observations 



ERRORS & UNCERTAINTIES

Coarseness of Landsat sensors (30 m) increases uncertainty 
for detecting heterogeneous fine scale phenomena in the 
urban setting

Regression results have not been validated

Image Credits: City of Hampton



FUTURE WORK

Utilize Urban Flood Risk Mitigation Model, a part 

of Integrated Valuation of Ecosystem Services 

and Tradeoffs (InVEST), upon release

Expand study area to all of Hampton Roads

Image Credit: DEVELOP Team
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