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About NVRC 

The Northern Virginia Regional Commission (NVRC) is a regional council of 13 member local 

governments in the Northern Virginia suburbs of Washington DC. According to Virginia’s Regional 

Cooperation Act, NVRC is a political subdivision (a government agency) within the Commonwealth. 

NVRC has been providing information, performing professional and technical services for its members, 

and serving as a mechanism for regional coordination for over 60 years.  

Intended Audience 

The Roadmap's primary audience includes infrastructure owners or operators, local planners, elected 

officials, emergency management, or other professionals who are involved in the planning and design 

of facilities or land uses in the Northern Virginia region. This document is not intended to be used in 

an emergency. Further analysis, beyond what is contained or referenced to in this document, will likely 

be required for detailed planning and development. 

Note from the Executive Director of NVRC 

The Northern Virginia region is home to one of the most prosperous, highly educated, and 

demographically diverse populations in the United States.   The quality of our critical infrastructure is 

instrumental in sustaining the vitality of this region.  This infrastructure will be challenged like never 

before to respond to a variety of climate stressors that include rising temperatures and flooding from 

intense storm events and sea-level rise. If left unaddressed, these stressors are very likely to harm or 

seriously compromise the operations and quality of our critical infrastructure which will ultimately 

jeopardizes the economic health and prosperity of Northern Virginia. 

The Northern Virginia Regional Commission (NVRC) is pleased to work with its 13 member local 

governments, their elected officials, and the staff, businesses, civil society organizations, schools and 

academic institutions of the region to improve our understanding of the effects of climate change and 

extreme weather, and develop planning processes that will promote resiliency.  The gathering, analysis 

and presentation of best-available scientific data, scenarios, planning tools and strategies in this 

report is not intended to be exhaustive – but a starting point of a serious commitment to help promote 

actions that increase the resilience of human health and infrastructure. 

Thank you for taking time to read this report. We look forward to working with you. 

                         Sincerely, 

                         Robert W. Lazaro Jr. 
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E X E C U T I V E  S U M M A R Y

"Planning is bringing the future into the present 

so that you can do something about it now" 

(Lakein , 1973). This concept is more relevant than 

ever since the climate of the future is not the 

same as the climate of today . 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 . 

Extreme weather events such as prolonged heat , 

hurricanes , and flash flooding have contributed 

to the loss of lives , damaged homes and 

businesses , destroyed critical infrastructure , and 

interrupted the region ’s economic activity . These 

types of weather events are projected to increase 

in frequency and magnitude . 

The potential impact of these stressors on the 

region ’s critical infrastructure compel regional 

planners to improve our understanding of 

extreme weather in the context of a changing 

climate so that we may help to proactively plan 

for local resilience .  

The goal of resilience planning is not to 

completely eliminate loss of infrastructure 

functionality in the event of severe weather . The 

aim is to manage risks to limit the scope and 

impact of interruption to operations when they 

do occur , restoring functionality rapidly 

afterwards , and learning from these experiences 

to better deal with events in the future . 

This type of regional planning is important in the 

Northern Virginia due to the dense and complex 

networks of shared infrastructure , increasing 

pressures on land-use , and a rapidly growing 

population and built environment .   

With the goal of increasing the resilience of 

critical built infrastructure in Northern Virginia , 

this document outlines a series of objectives and 

strategies to achieve the goal of planning for 

resilience . 

The objectives outlined in this roadmap were 

developed with the help of a stakeholder group 

who met five times over a one year period .  

Each objective is theoretically attainable by 

implementing the recommended strategies . 

However , constraints in resources , expertise , and 

time can arise . Thus , it is important to view this 

roadmap as a first step in an iterative process . 
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W H Y  S H O U L D  

N O R T H E R N  

V I R G I N I A  P L A N  

F O R  R E S I L I E N C E ?

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 utilizing 

these trends to develop into more sustainable 

and efficient configurations ; a concept known 

as “resilience planning” 

Resilient systems work to “ensure that 

functionality is retained and/or can be re- 

instated despite some failures or operational 

disturbances" (Moench and Tyler , 2012).  

The US experienced record-setting extreme 

weather and climate events in 2017 . 

According to the US National Oceanic and 

Atmospheric Administration (NOAA), there 

were 16 different large-scale disasters that 

caused damages in excess of one billion 

dollars and the deaths of hundreds of people . 

 These climate related events included 

extreme droughts in the West ,  record 

breaking wildfires in California , and several 

catastrophic hurricanes affecting multiple 

states and U .S . territories . 

Extreme weather events are defined by NOAA 

as lying in the outermost (“most unusual”) 10 

percent of a geographic area ’s history . In 

Northern Virginia , these weather events can 

include intense and prolonged heat and cold , 

droughts , heavy downpours , floods , 

hurricanes , and tidal surges 

(https ://www .nap .edu/read/21852/chapter/1). 

The Northern Virginia region is not immune to 

these national-level climate trends .  Extreme 

weather events have contributed to the loss of 

lives , damaged homes and businesses , 

destroyed critical infrastructure , and 

interrupted the region ’s economic activity . 

The potential impact of these stressors on the 

region ’s critical infrastructure compel regional 

planners to improve our understanding of 

extreme weather in the context of a changing 

climate so that we may help to proactively 

plan for local resilience .  

   

"There is  a need to incorporate 

cl imate trends into planning 

efforts  so that cr i t ical  

infrastructure systems are 

designed to not only  absorb 

shocks and stresses,  but ut i l ize 

these trends to develop into more 

sustainable and eff ic ient 

conf igurat ions;  a concept known 

as res i l ience planning.”  
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W H A T  I S  T H E  

R O A D M A P  T O  

R E S I L I E N C E ?

 - City of Alexandria 

 - District of Columbia 

 - Fairfax County 

 - City of Fairfax 

 - City of Falls Church 

 - Washington Metropolitan Area Transportation    

   Authority 

 - Alexandria Renew 

 - Washington Gas 

 - Fairfax Water 

-  

Virginia State Government 

 - Virginia Department of Conservation 

 - Virginia Department of Environmental Quality 

Federal Government 

 - Interstate Commission for the Potomac River Basin 

 - US Army Corps of Engineers 

 - National Capital Planning Commission 

 - Federal Emergency Management Agency 

 - Fort Belvoir 

 - National Oceanic and Atmospheric Administration 

Academic 

 - George Mason University 

 -Virginia Institute of Marine Science 

 -Georgetown Climate Center 

Commercial 

 - Ramboll 

 - Rand Corporation 

NGO 

 - Northern Virginia Conservation Trust 

 - Resilient Virginia 

 - US Sustainability Directors Network 

 - Institute for Sustainable Communities 

A “Roadmap” is a project management tool that 

is frequently used by businesses in product 

development .  It is the first step of a very 

complex and comprehensive effort to define an 

overarching strategic objectives and capture the 

major steps planned for implementing and 

achieving those objectives . This Roadmap 

outlines a framework of actions that is meant to 

create strategic approach to planning for 

resilience in the critical infrastructure in 

Northern Virginia .  Through understanding our 

interlinked hazards and risks and fostering strong 

regional collaboration we can identify 

meaningful actions to move forward .  The 

roadmap is a high-level planning tool that 

essentially presents a starting framework from 

which more in-depth planning and 

implementation studies can follow . 

Development of the Roadmap was undertaken 

within the period November 2016 to December 

2017 , and funded in part by a grant from the 

Virginia Coastal Zone Management Program .   

The scope of this “Roadmap” is limited to 

building resilience of critical infrastructure 

sectors in Northern Virginia to projected climate 

stressors of heat , precipitation , and sea level rise 

over an 80 year planning horizon . 

The "Roadmap" was developed with input from 

the following stakeholders : 

Local and Regional Governmental 

 - Northern Virginia Regional Commission 

 - Metropolitan Washington Council of        

   Governments 

 - Arlington County 
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O U T C O M E S  O F  

N O R T H E R N  

V I R G I N I A  C L I M A T E  

R E S I L I E N C Y  T E A M  

M E E T I N G S

Workshop III: Sea Level Rise and Scenario Planning 

(June 16, 2017)   

This workshop reviewed science-based resiliency 

planning tools in practice or under development for the 

Chesapeake Bay watershed and their potential 

extrapolation to the Northern Virginia region.  An 

especially promising effort is the Mid-Atlantic Regional 

Integrated Sciences and Assessments (MARISA) – a five- 

year NOAA funded program designed to support the 

integration of federal climate science to assist local 

government respond to climate change.  The workshop 

also profiled the work by the National Oceanic and 

Atmospheric Association and its focus on sea-level rise 

scenario planning as it relates to prospective resiliency 

efforts and flooding thresholds.  MWCOG also 

presented an update on its successful effort to partner 

with the the US Army Corps of Engineers for a regional 

Coastal Storm Risk Management Study. 

Workshop IV : Communications (September 8 , 2017)  

This workshop identified best practices in planning and 

public outreach techniques that have reduced risk and 

promoted resiliency across the Chesapeake Bay region. 

 Researchers from George Mason University relayed 

results from studies on ways that local governments 

have promoted community support for resiliency, 

especially in the context of adaptation work that is 

packaged and communicated around broader societal 

benefits. Case studies from the work of Baltimore, 

Maryland were shared and an overview about other US 

regions have promoted resiliency initiatives at the 

regional level by stressing common factors and 

challenges and linking them to common region-based 

solutions. 

Workshop V : The Global Perspective (November 7, 2017) 

Dr. Gerald Schernewski of the Leibniz Institute shared 

best practices of climate resiliency efforts from the 

Baltic Sea and Germany. Dr. Schernewski also identified 

new opportunities for joint research that will support 

efforts to restore the Chesapeake Bay.   

The Northern Virginia Climate Resiliency Team was 

formed as an outcome to the Kickoff Event held in 

November 2016 . This event highlighted the need for 

more focused planning to overcome barriers across 

sectors to improve the region ’s resilience . Speakers 

included the Mayor of Alexandria , the Executive 

Director of NVRC , and the Director of 

Environmental Programs at MWCOG . 

Workshop I : Identifying the Core Climate Stressors   

(February 27 , 2017) 

Experts shared the scientific data highlighting core 

stressors to the greater metropolitan region 

emanating from climate change .   The data 

presented by Georgetown Climate Center suggests 

that the District of Columbia must plan for 

increased incidences of extreme heat (# of days 

of above 95 degrees) and increased incidences of 

intense storm events (defined as the number of 

days with 1 to 2 inches of rain).  The science-based 

consensus points to the need for the localities of 

the region to consider more seriously the 

importance of urban heat island effects on 

vulnerable populations and assessing abilities of 

infrastructure to accomodate an increase of intense 

rain events . 

Workshop II : Stakeholder Challenge 

Statements (April 3 , 2017)  

NVRC coordinated the reviews and prioritization by 

each locality of the effects within their own 

jurisdictions of three core stressors .  The 

assessments pointed to urban heat islands and 

intense storm events afflicting vulnerable 

populations (such as the young and elderly), 

disrupting critical infrastructure services such as 

wastewater treatment via electrical brown- and 

black-outs , flooding and sea-level rise over- 

capacitating antiquated water infrastructure 

systems . NVRC and MWCOG staff catalogued the 

responses into a matrix that will serve to inform the 

goals and strategies outlined later in this paper .   
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C L I M A T E  R E S I L I E N C E  

O B J E C T I V E S  A N D  S T R A T E G I E S
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O B J E C T I V E   1 :    

I N T E R P R E T  P R E D I C T E D

C L I M A T E  C O N D I T I O N S

A N D  T I M E L I N E S  

The  ab i l i t y  o f  an  o rgan i za t i on  to  pred ic t

s t r e s so r s ,  t ake  ac t i on  to  r educe  those

s t r e s so r s ,  and  mobi l i ze  the  neces sa r y

re sou rces  to  main ta in  c r i t i ca l  ope ra t i on  i s

r e s i l i ency  management .    Under s tand ing

c l imate  cond i t i ons  tha t  a re  pred ic ted  to

occu r  i n  th i s  r eg ion  i s  paramount  to

a s se s s ing  the  r i s k  and  poten t i a l  impac t s  to

in f r a s t ruc tu re .  A  grea t  dea l  o f  r e sea rch  i s

now  underway  tha t  wi l l  i nc rease  our

unde r s tand ing  o f  r eg iona l  c l imate  change

impac t s .    C l imate  change  i s  a l r eady

a f f ec t ing  t empera tu re s ,  sea  l e ve l s ,  r a in f a l l ,

and  the  i nc idences  o f  ex t reme  s to rm

event s .    The  exac t  l oca l  impac t s  a re

ex t reme l y  d i f f i cu l t  i f  not  imposs ib l e  to

p red i c t  because  o f  poten t i a l  changes  i n

g loba l  emi s s i ons .  Howeve r ,  the  sc i en t i f i c

p ro j ec t i ons  cont inue  to  be  r e f i ned  th rough

downsca l ing  coa r se  data  and  mode l ing .  

Acco rd ing  to  the  2017  U .S .  Nat iona l

C l imate  Change  Asses sment  (Mel i l l o ,  e t .

a l . ,  2014 )  here  i s  what  we  know  r i gh t  now :  

Tempera tu re :  

Ave rage  annua l  t empera tu re s  have

inc reased  2 °F  dur ing  the  l a s t  50  yea r s  and

a re  expec ted  to  cont inue  to  r i s e .  

Hi s to r i ca l l y ,  the  ave rage  summer  h igh

tempera tu re  was  87 °F .    Th i s  i s  pro jec ted  to

inc rease  s i gn i f i can t l y  to  between  93 °F  and

97 °F  by  the  2080 ' s .  

Ex t reme  Heat  and  Dange rous l y  Hot  Days :  

The  number  o f  ex t reme  hea t  days  wi l l

i nc rease  and  hea twaves  wi l l  l a s t  l onge r

and  occu r  more  f r equent l y .    The  number  o f

day s  where  the  hea t  i ndex  i s  >95 °F  cou ld

inc rease  f r om  an  ave rage  o f  30  per  yea r  to

75  per  yea r  by  2080 .  

Ra in fa l l  and  F lood ing :  

The  f r equency  and  i n tens i t y  o f  heavy

ra in fa l l  event s  tha t  can  cause  f l ood ing  and

The DC Climate Ready Plan indicates that today 's 

one in 100-year precipitation event could 

become a one in 25-year event by mid-century , 

and a one in 15-year event by the 2080 's . 

Sea Level Rise and Storm Surge : 

The Virginia Governor 's Commission on Climate 

Change recommended that at a minimum , 

Virginia should plant for at least a 2 .3 foot rise in 

sea level .  The fill range of sea level rise expected 

throughout the Chesapeake Bay region is 

estimated to be between 2 .3-5 .2 feet , with great 

local variability as a result of subsidence (or land 

sinking). 

Strategies 

1 . Track local and regional climate change 

indicators and document trends . 

a .  Temperature : track annual and seasonal 

average temperatures , heat index , numbers of 

and length of heatwaves and document trends . 

b .  Rainfall and Flooding : Track frequency , 

intensity , and seasonality of precipitation events 

and floods .   

c . Sea Level Rise and Storm Surge : Track sea level 

rise projections for the region in the context of 

geologic subsidence . 

2 . Develop regional climate change scenarios 

depicting various indicators and timeframes . 

Compile the information and make it available 

via a regional dashboard or similar tool . 

3 . Identify potential impacts to public health , 

vulnerable communities , and infrastructure from 

extreme weather events . 
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O B J E C T I V E  2 :

A S S E S S

V U L N E R A B I L I T Y  O F

C R I T I C A L  B U I L T

I N F R A S T R U C T U R E  

Some infrastructure systems , depending upon 

when they were built or retrofitted , are designed 

to withstand a specific intensity of multiple 

hazards . Scenario planning allows for 

vulnerabilities to be defined and deficiencies in 

capacity or resources to deal with potential 

future vulnerabilities to be more understood . 

When anticipated in advance , these deficiencies 

can be addressed and their impacts adapted to 

more effectively than if similar real-life problems 

were being dealt with under duress of an 

emergency .  

Best available climate research defines 

vulnerability to climate stressors as the degree to 

which infrastructure is susceptible to , and 

unable to cope with , the adverse effects of 

external stressors placed on it . For example , air 

travel infrastructure is vulnerable to extreme 

heat and flights may be cancelled if the heat 

index reaches certain thresholds . Recent 

increases in impervious surfaces may exacerbate 

the effects of heavy downpours resulting in an 

increased risk of flash flooding and closed roads . 

Infrastructure managers can use a screening 

process to assess vulnerability based on four key 

factors . 

     Criticality – How important is the    

     infrastructure to the community or region? Is  

     it required for emergency response? Are 

     redundant services available?  

     Likelihood – Given climate projections , how 

     much is the infrastructure in question likely  

     to be impacted by climate stressors? When 

     are these impacts expected? 

     Consequences – How significant is the      

     impact? Will climate stressors permanently 

     or temporarily disrupt services? 

     Adaptive Capacity – Are both organizational 

     capacity and financial resources available    

     to implement adaptation? Can adaptation  

     options be integrated into existing 

     maintenance schedules or do components 

     have to be replaced in whole? 

Strategies 

1 . Identify the critical built-infrastructure in 

the region drawing from the regional Hazard 

Mitigation Plan as well as the Department of 

Homeland Security Classification of Critical 

Infrastructure Sectors 

https ://www .dhs .gov/critical-infrastructure- 

sectors 

2 . Screen the infrastructure using a Risk 

Characterization Matrix for different scenarios 

and timeframes . The output provides a 

qualitative starting point from which agencies 

can begin to incorporate this information into 

more specific and quantitative risk models 

such as HAZUS and develop maintenance and 

capital improvement budgets for existing 

assets . It can also be used to characterize risk 

over time and under different scenarios , i .e . 

the likelihood of underground tunnels 

flooding in 2040 under the accelerated 

scenario is lower than it will be in 2080 under 

the same scenario since climate stressors will 

increase over time . 
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O B J E C T I V E  3 :  

C R E A T E  

I N F R A S T R U C T U R E  

R E S I L I E N C E  G O A L S  

A N D  M E T R I C S  T O  

M E A S U R E  P R O G R E S S  

In order for communities in Northern Virginia to 

become more resilient , the infrastructure needs to 

recover functionality after a disruption and use that 

experience to improve recoverability from future 

disruptions .  Some categories of infrastructure need 

to recover functionality quicker .  For example , 

achieving full functionality of emergency operations 

such as fire , EMS , and police might be deemed a 

short-term priority and the re-opening of schools 

might be an intermediate priority . The National 

Institute for Science and Technology (NIST) 

Community Resilience Guide provides a useful 

framework for localities of Northern Virginia when 

setting performance goals for infrastructure . 

(http ://nvlpubs .nist .gov/nistpubs/SpecialPublication 

s/NIST .SP .1190GB-10 .pdf). 

The National Infrastructure Advisory Council (NIAC) 

recommends that Critical Infrastructure owners and 

operators in each sector work with local 

governments to develop a “commonly agreed-upon 

set of outcome-focused goals for each sector .” 

Once established , these goals can provide 

communities in Northern Virginia the basis for 

guiding industry and government resources to 

improve infrastructure resilience and outlining 

policy initiatives that can address potential gaps . In 

2010 , the NIAC developed a “Framework for 

Establishing Critical Infrastructure Resilience Goals” 

to guide that process 

(https ://www .dhs .gov/xlibrary/assets/niac/niac-a- 

framework-for-establishing-critical-infrastructure- 

resilience-goals-2010-10-19 .pdf) 

Some sectors of critical infrastructure may have 

physical , informational and logical dependencies . 

Therefore , a critical infrastructure dependency 

analysis (CIDA) that evaluates dependency scenarios 

may be conducted to determine how a disruption 

in one infrastructure sector may affect the 

operation of other critical infrastructures as a result 

of their dependencies . 

A CIDA tool such as the one described by 

(Stergiopoulos et . al . , 2015) can be employed to 

assess dependency risks . The results can be used 

to evaluate how various mitigation measures can 

help to make infrastructure more resistant to 

failure and optimize long-term resilience 

(Stergiopoulos et . al . , 2015).Scenario planning 

allows for vulnerabilities to be defined and 

deficiencies in capacity or resources to deal with 

potential future vulnerabilities to be more 

understood .  When anticipated in advance , these 

deficiencies can be addressed and their impacts 

adapted to more effectively than if similar real-life 

problems were being dealt with under duress of 

an emergency . The ability of an organization to 

predict stressors , isolate and prevent the impacts 

of those stressors and mobilize the necessary 

resources to maintain critical operation is 

resilience management . 

Strategies 

1 . Use the NIST Community Resilience Guide and  

 National Infrastructure Advisory Council (NIAC) 

"Framework for Establishing Critical Infrastructure 

Resilience Goals”to work with communities to 

define goals . 

2 .  Conduct a critical infrastructure dependency 

analysis (CIDA) to evaluate dependency under 

different scenarios 

3 . Use the FEMA Community Resilience Indicators 

tool to identify locally relevant indicators and 

measures that build resilience capacity (i .e . Fairfax 

Water has integrated multiple options for 

redundancy for a drought scenario). (FEMA , 2016) 

4 . Identify time to functionality goals for 

infrastructure sectors . 
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O B J E C T I V E  4 :  

S T R E N G T H E N  R E G I O N A L  

R E S I L I E N C E  T H R O U G H  

I N N O V A T I V E  

P A R T N E R S H I P S ,  

P R O G R A M S ,  A N D  P I L O T S  

A challenge to developing and implementing 

resilience strategies at a regional scale with many 

different local , state , and federal agencies as well 

as private and academic entities is coordination 

among stakeholders . Land use planning , emergency 

management , infrastructure operation and 

improvement can be fragmented between levels of 

government . Sustaining networks and partnerships 

through a collaborative working group will help to 

improve intergovernmental relations and reduce 

administrative time needed to apply for federal 

grants that are increasingly focused on 

partnerships .  In addition , calling upon technical 

experts in the field of climate science and 

resilience to assist in shared learning will help to 

keep stakeholders informed .  The United States in 

general and this region in particular stand to learn 

from the technical and policy innovations of other 

pioneering countries . Formal partnerships between 

this region ’s science and academic institutions and 

the localities are one means of fostering the 

knowledge and data from abroad to Northern 

Virginia . 

Strategies 

1 . Build on existing partnerships .  For example 

Northern Virginia Regional Commission ’s Climate 

Resilience Team can continue to collaborate with 

the Metropolitan Washington Council of 

Governments Climate Resilience Program to 

increase capacity of the region to plan for and 

adapt to climate change . 

2 . Consider developing new collaborative 

frameworks . Existing models include the Southeast 

Florida Compact , the Los Angeles Regional 

Collaborative for Climate Action and Sustainability , 

and others detailed in the Institute for Sustainable 

Communities ’ Regional Governance for Climate 

Action handbook . 

3 .  Coordinate climate , energy , and resilience policies 

among counties , cities , school districts , and other 

units of government in the region . 

4 . Identify current relevant partnerships and their 

roles , including the 

•   District of Columbia ’s 100 Resilient Cities program  

•   DC Silver Jackets , the Virginia Silver Jackets , 

•   NCR WARN (Water/Wastewater Agency Response 

    Network), 

•   FEMA Emergency Support Function planning 

    efforts , 

•   Mid-Atlantic Sustainability Network , 

•   Mid Atlantic Regional Integrated Science 

    Assessment team , 

•   Chesapeake Bay Resiliency Team , 

•   US Army Corps of Engineers Coastal Storm Risk 

    Management Study stakeholders , 

•   Anacostia Watershed Restoration Partnership , 

•   National Capital Planning Commission ’s 

    Monumental Core Adaptation Working Group a 

•   Maryland Climate Change Commission and    

    Maryland Department of Natural Resources 

Identify gaps and needs and ways that the current 

network of partnerships could be strengthened . 

5 . Identify and leverage existing sources of expertise 

in the DMV region including local college and 

university programs (GMU , Virginia Tech , VIMS , 

University of MD , University of the District of 

Columbia , the Georgetown Climate Center).  

  

6 . Share information about best practices and among 

jurisdictions , through platforms like the Northern VA 

Regional Commission . 

7 . Support partnerships that endeavor to bring the 

transfer and application of global best practices and 

technical and policy innovations from pioneering 

countries such as Germany to Northern Virginia .   

8 . Collaborate to pursue external funding and 

technical assistance for projects that improve 

resilience in the region . 9



O B J E C T I V E  5 :  

O P T I M I Z E  

E X I S T I N G  

P O L I C I E S  T O  

I N C O R P O R A T E  

R E S I L I E N C E  

There are a plethora of existing regulations , 

plans , projects , and programs within Northern 

Virginia that relate to , address , or are otherwise 

pertinent to the region ’s pursuit of becoming 

“resilient” to predicted climate stressors . This 

roadmap acknowledges the contribution that 

these resources make to the region ’s resilience 

capabilities , and was designed to work with 

these existing resources .  The key is working 

collaboratively to determine which suite of 

plans or components of plans can be optimized 

to accommodate projects that advance 

resiliency . 

Luckily , several existing tools and checklists 

have been developed to help communities 

identify opportunities to improve their 

resilience through their existing policy and 

regulatory tools , including comprehensive 

plans , Hazard Mitigation Plans , local land use 

codes and regulations , and non-regulatory 

programs implemented at the local level . 

Local government departments such as 

planning , public works , and emergency services ; 

elected and appointed local officials ; and other 

community organizations and nonprofits can 

use these checklists to assess their community ’s 

readiness to prepare for , deal with , and recover 

from projected climate stressors . 

Strategies 

1 . Continue to convene the Northern Virginia 

Climate Resiliency Team to determine the 

appropriate suite of policy or planning tools 

that may be best suited to address future 

recommendations for implementation of 

resilience actions . 

2 . Use the EPA Flood Resilience Checklist or 

similar checklist to determine how well the 

jurisdictions in the region are positioned to 

avoid and/or reduce flood damage and to 

recover from floods and understand where 

gaps in policy are . 

3 . Use tools such as Georgetown Climate 

Center ’s “Adapting to Urban Heat : A Tool Kit 

for Local Governments”  or the American 

Council for an Energy-Efficient Economy “Cool 

Policies for Cool Cities : Best Practices for 

Mitigating Urban Heat Islands in North 

American Cities” to determine how urban heat 

island mitigation measures can be built into 

existing planning and policy frameworks . 

4 . Use tools such as Georgetown Climate 

Center ’s “Adaptation Tool Kit : Sea-Level Rise 

and Coastal Land Use” to determine how 

resilience from sea level rise and coastal storm 

surge can be integrated into Comprehensive 

Plans , Hazard Mitigation Plans and other 

planning frameworks . 

5 .  Optimize participation in the FEMA 

Community Rating System .
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  "The key is  work ing col laborat ively  

to determine which suite of plans 

or  components of plans can be 

opt imized to accommodate 

projects that advance res i l iency.”  



O B J E C T I V E  6 :

D E V E L O P  A

D A T A B A S E  O F

P O T E N T I A L

P R O J E C T S  T H A T

E N H A N C E

R E S I L I E N C E    

This objective is meant to 

identify a list of measures that 

could be taken to make critical 

infrastructure more resilient to 

climate stressors .   

Some of these planning 

measures include  procedural 

and financial modifications such 

as purchasing flood insurance for 

critical infrastructure even if it is 

not in the Special Flood Hazard 

Area . Structural measures 

include construction of 

permanent or temporary flood 

barriers , building retrofits , or 

green infrastructure practices . 

For example , a jurisdiction can 

take action to increase the urban 

tree canopy to reduce extreme 

heat and provide shade . Table 1 

shows a list of measures that 

could be used to develop a 

database of potential projects . 

Strategies 

1 . Incorporate resiliency 

measures into capital 

improvement projects that are 

already planned . 

2 . Prioritize infrastructure 

projects that are already planned 

will have the most impact 

on community resilience . 

3 . Develop a database of projects 

that can increase resilience so 

that when grant funding 

becomes available , a suite of 

projects have already been 

identified . 
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O B J E C T I V E  7 :  

C O M M U N I C A T E  

W I T H  

S T A K E H O L D E R S  

It is important to communicate the concept of 

“resilience” to the public in ways that matter . 

Holistic communication strategies could be 

designed to better communicate with the 

public and help the community respond 

during extreme events as well as helping 

prepare the community to be more resilient in 

the long run . 

Communicating resilience targets can also 

help the public understand how local 

government is striving to achieve its resilience 

goals .  For example , if an extreme weather 

event were to interrupt the transportation 

network , the target is to have 90% of highways 

open within 24 hours . 

Developing and delivering a range of 

compelling narratives on how to build the 

resilience of communities affected by extreme 

weather events will ultimately build policy and 

public support for further action(Akerlof , . 

A variety of media forms including videos , 

blogs , social media , op-eds , presentations , and 

journal articles should be utilized to tell the 

stories of individuals and infrastructure that 

has been or is projected to be impacted by 

climate . 

. 

For example draw from the “resilience 

narratives” from Boulder, Colorado. 

“On the second night the power failed – for how 

many hours I have no idea. Working in the 

darkness with headlamps our view became 

even smaller; limited to the beam of our own 

lights and those worn by others on the street. 

Information on what was going on, which had 

been limited in any case, became even less as 

the Internet failed in waterlogged cell phones 

ceased to work. With our knowledge limited to 

what we could see within the beam of our 

headlamps, the wider picture became ever 

more abstract. As the rainfall intensity 

increased, people’s behaviors changed as well. 

Neighbors banded together in ever more tight 

small groups to address immediate needs.” 

Strategies 

1. Develop a stakeholder engagement plan. 

2. Continue to convene the Northern Virginia 

Climate Resiliency Team. 

3. Partner with schools and universities to 

engage students. 

4. Make information accessible to all through 

public exhibits and displays. 

5. Keep elected officials informed. 

6. Use multiple media platforms to reach 

diverse audiences. 

. 
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Discussion and Conclusion 

Planning for  a more resilient community will require the involvement and 

engagement of multiple agencies , community groups , and individuals . The 

next step of the Roadmap is to discuss priorities and define short-term , mid- 

term , and long term goals and leading agencies to implement 

the strategies outlined in the report . Long term action to reduce climate risks 

should always seek to cross-support efforts to reduce greenhouse gases that 

drive worsening risks after 2050 or so . This report should be seen as a living 

process , a starting point for actions , to evolve with new information and new 

opportunities as they arise . Different strategies in the Roadmap can be 

prioritized to respond to the needs of the community . 

The next step in the process includes convening the group of stakeholders to 

review this framework and develop an implementation plan . NVRC plans to 

do this in Spring of 2018 . 

13

A 5 ,000 sq . ft . green roof atop 

the Herrity Building parking 

garage at the Government 

Center complex in Fairfax , 

VA .  Photo courtesy of Fairfax 

County government 

City workers spread a 

thin gray coating of 

CoolSeal onto a Los 

Angeles street to reduce 

the heat island effect in 

the City .  Photo by John 

McCoy/Los Angeles 

Daily News (SCNG) 
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