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Northern Virginia Planning District

 2.5 million people

 Population growth of 23 % per 
year. 

 nearly triple the national 
average of 9.4 %

 Approximately 30,000 people 
move to Northern Virginia 
annually.

 intense developmental 
pressures resulting in a shift in 
land cover from pervious to 
impervious. 

 Ches Bay Watershed



Northern Virginia Climate Resiliency Team

 Stakeholders from local governments

 Major land managers such as US Army, Marine Corps, 

National Park Service

 Non-profit environmental groups

 Water and sewer authorities

 Academia

Meetings 

6 times in 2017 to work on roadmap

Next meeting May 1, 2018



NOVA Resilient Roadmap Goal

There is a need to incorporate climate trends

into planning efforts so that critical

infrastructure systems are designed to not

only absorb shocks and stresses, but utilize

these trends to develop into more sustainable

and efficient configurations; a concept known

as “resilience planning”



Primary Climate Stressors

 Heat – Urban heat island effect

 Extreme precipitation – flash flooding

 Sea level rise and storm surge – along tidal areas 

of the Potomac River and tributaries



Primary Climate Stressors: Temperature

Temperature and Urban Heat 

Island Effect

 Days with heat index >95F 

could rise from 29 days to 70 

days by 2080 

 Children, elderly, homeless, 

outdoor laborers at highest 

risk of heat related illness and 

death

Adapted from: Regional Climate Trends and Scenarios for the U.S. 

National Climate Assessment: Part 2. Climate of the Southeast U.S. 

NOAA Technical Report 142-2
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Primary Climate Stressors: Extreme Precipitation

Reference: Climate Ready DC 

https://doee.dc.gov/sites/default/files/dc/sites/ddoe/publication/attachments/15

0828_AREA_Research_Report_Small.pdf

 trend towards increased 

heavy precipitation events 

will continue.

 Warming will cause 

tropical storms to be 

fewer in number globally, 

but stronger in force

 Design storms should 

look to the future



Primary Climate Stressor: Sea Level 

Rise and Storm Surge

• According to VIMS sea level 

rise is the underlying and 

persistent force responsible for 

shoreline change.

• Erosion 

• Combined with land 

subsidence = RSLR

• More frequent inundation of 

low lying areas

• Larger range: 1-4 feet by 2080 



Critical Infrastructure
 Two major international airports:  

National and Dulles

 Multiple rail lines including the 
Washington DC Metro subway system, 
theVirginia Railway Express

 An extensive network of Interstate 
highways including I-66, I-95, I-495, 
and I-395;

 Notable national historic sites and 
landmarks including Mount 
Vernon and Arlington National 
Cemetery;

 The high concentration of data centers 
through which more than 70 percent 
of global Internet traffic flows.



Outcomes
The "Resilient Critical 

Infrastructure Roadmap for 

Northern Virginia" is a 

planning framework that is 

meant to begin a process of

identifying what actions we 

can take now that might 

decrease the severity of future 

consequences emanating from 

climate and extreme weather.
.





Next Steps – Stormwater Systems

 Water management infrastructure is currently designed and 

operated under the assumption of stationarity.

 annual streamflow or precipitation frequency and intensity are 

assumed time invariant and are estimated from the 

instrumental record.

 These variables have a probability density function (pdf)- i.e. a 

100 year flood has a 1% chance of occurring in any given year 

 used to evaluate and manage risks to water supplies, 

floodplains, and infrastructure 



Next Steps: Dynamic Hydrology in a 

Changing Climate

 time/space variability of the hydrologic cycle is changing 

heterogeneously due to changing climate 

 Intensity, Duration, and Frequency of precipitation (the 

curves)

 we are partnering with scientists from George Mason 

University to downscale (Statistical Downscaling) of IPCC 

climate projections for precipitation and estimate the delta 

b/w current IDF curves and projected IDF curves to see if 

adaptive measures are warranted



What does this mean for stormwater BMP’s?

Photo credit: Tom Salzer

Will they continue to 

function at established 

rates for pollutant 

removal and flood 

control?



 Living shorelines

 “Beneficial Use” of dredged 

material 

 Stream restoration

 Beach nourishment

 Tidal wetland restoration

 Limit development in 

floodplain

 Optimize CRS credits

What does resiliency look like on the ground in 

Northern Virginia?
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