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Abstract 

Climate change necessitates a federal, state, and local response to adapt to ever-evolving 

climatic conditions. This has led the federal government and municipalities to develop climate 

adaptation plans that address climate change issues. However, Loudoun County, Virginia has yet 

to develop its own climate adaptation plan in contrast to adjacent Fairfax County, Virginia.  

Although Loudoun County has not developed a climate adaptation plan, it has past 

environmental initiatives related to environmental issues such as storm water and waste 

management. Loudoun County Board of Supervisors proposed a new Environmental and Energy 

Work Plan targeting climate change mitigation. 

A more comprehensive Loudoun County climate adaptation plan would include 

adaptation measures to make their communities more resilient to adverse climate change 

impacts. In this regard, adjoining Fairfax County’s comprehensive Resilient Fairfax Climate 

Adaptation and Resilience Plan (e.g., Resilient Fairfax) could serve as a template toward 

enhancing Loudoun County’s newly proposed work plan. Additionally, coordinating with 

Federal Government agencies, such as the Environmental Protection Agency (EPA), and 

employing environmental tools to enhance development planning would ensure synergies toward 

addressing related climate action concerns.   

A successful Loudoun County climate adaptation plan will help Loudoun County to more 

effectively face the challenges of an ever-changing climate. 

Keywords: Climate Change; Climate Adaptation Plan; Climate Resilience; Resilient Fairfax; Loudoun 

County; Fairfax County 

Primary Reader and Mentor: Jairo Garcia Ph.D.  
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Executive Summary 

During my time in the Environmental Policy and Climate (EPC) program I completed 

many enriching assignments and coursework. One assignment in August of 2021 dealt with the 

development of a climate adaptation plan for Fairfax County, Virginia. While I was preparing my 

paper, I spoke with a project team leader in the development of Resilient Fairfax named Allison 

Homer (Resilient Fairfax Project Manager). She spoke with me about all the necessary facets that 

go into the development of a climate adaptation plan and how a climate adaptation plan can be 

beneficial if implemented correctly. 

         While researching Resilient Fairfax, I reviewed climate adaptation policies enacted in 

neighboring Loudoun County, Virginia. I realized that Loudoun County did not have a climate 

adaptation plan. As a resident of Loudoun County, I feel strongly that Loudoun County’s residents 

would benefit from a comprehensive climate adaptation plan that reduces damage from climatic 

events, saves money, and improves living conditions for residents (Illick-Frank, 2020). 

         During my Capstone study, I learned that there are many quantitative climate tools that 

Loudoun County could use to develop their own climate adaptation plan including the 

environmental justice tool EJScreen (EPA Climate Collaborative, 2022). My research furthered 

my understanding of Loudoun County. I also gained an appreciation for the data that must be 

collected to develop a climate adaptation plan. Reviewing the completed Resilient Fairfax plan, as 

well as its accompanying reports, provided me with a robust recognition of the work that Fairfax 

residents did in preparing their climate adaptation plan and how Loudoun County could follow in 

Fairfax’s footsteps for the county’s own climate adaptation plan.
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I.  Introduction 

 

Almost every day news reports document extreme weather events around the world. 

These include flooding, extreme heat, storms, and other natural disasters. These extreme events 

are being made worse by climate change. Hurricane Ian caused 67 billion dollars in damage in 

Florida in late September 2022, which is just one recent example (Freedman, 2022).  

These extreme weather events cause massive amounts of damage to infrastructure and the 

economy and can also be devastating to human livelihoods. However, while climate change is 

most often associated with extreme weather events, climate change impacts all aspects of the 

natural world (IPCC, 2018). Even seemingly small changes in average temperatures can impact a 

locality causing changes in rainfall rates, human health, and the spread of invasive species. These 

changes pose tough questions for humanity and are forcing localities to adapt to changing 

realities (Bierbaum et al., 2012). 

In response to climate change, the Loudoun County Board of Supervisor held public 

meetings during the summer of 2022. At a July 27th meeting the Board proposed the adoption of 

a climate action plan called the Environmental and Energy Work Plan which primarily focuses 

on reducing greenhouse gas emissions (Board of Supervisors Environmental Summit, 2022).   

The Loudoun Environmental and Energy Work Plan, although responsive to the causes 

of climate change, fails to provide a comprehensive plan to address the effects of climate change 

e.g., climate adaptation and resilience. Loudoun County should consider developing a climate 

adaptation plan to better conform with the more comprehensive Resilient Fairfax Climate 

Adaptation and Resilience plan of neighboring Fairfax County. 
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Additionally, it would be beneficial for a future Loudoun County climate adaptation plan 

to be consistent with the Environmental Protection Agency (EPA) U.S EPA Region 3 Climate 

Adaptation Implementation Plan (2022) for the Mid-Atlantic region, which includes Virginia.  

Scope of Paper 

In this capstone paper, I will provide background regarding the climate changes that have 

necessitated the federal, state, and local government’s response to “adapt” to ever-changing 

climate conditions. 

In this respect, evidence (e.g., weather data, scientific models) shows increasing 

frequency of harsh climatic conditions in the U.S. and east coast, including Virginia. These 

climatic conditions will cause increased negative externalities to people and the environment if 

not addressed, including damage to infrastructure and potential mortality (EPA Region 3 Climate 

Collaborative, 2022).  

I will provide data to show present and past climate change parameters, including severe 

weather conditions, that require an urgent Loudoun County climate adaptation plan, in which the 

benefits exceed the costs of inaction.  

I will discuss Loudoun County’s historical efforts in addressing past climate issues 

including their current proposed Environmental and Energy Work Plan. In this regard, will 

outline Fairfax County’s Resilient Fairfax plan as a possible model for the development of a 

Loudoun County adaptation plan.  

My goal in this paper is to provide guidance for how Loudoun County could develop a 

climate adaptation plan.  

A successful Loudoun County climate adaptation plan will help Loudoun County face the 

challenges of an ever-changing climate. 
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II. Background: Definitions 

a. “Climate change” 

The Intergovernmental Panel on Climate Change (IPCC) adopted the United Nations 

Framework Convention on Climate Change (UNFCCC) climate change definition which is “a 

change of climate which is attributed directly or indirectly to human activity that alters the 

composition of the global atmosphere and which is in addition to natural climate variability 

observed over comparable time periods” (IPCC, 2018).  

Addressing the causes and impacts of “climate change” requires a multi-pronged strategy 

of climate mitigation, “adaptation,” and “resiliency”.  

b.    Climate “mitigation,” “adaptation,” and “resiliency”  

Climate mitigation refers to the act of reducing greenhouse gas emissions which lead to 

anthropogenic-induced climate change. Climate mitigation is meant to reduce the rate of global 

warming. For example, mitigation would include reducing energy use or replacing carbon fuels 

with renewable energy (IPCC Synthesis Report, 2015).      

While climate mitigation refers to the reduction of greenhouse gases which cause climate 

change, climate adaptation addresses the effects of climate change. Climate adaptation has many 

different definitions (Congressional Research Service, 2021). The IPCC defined climate 

adaptation in 2014 as “[t]he process of adjustment to actual or expected climate and its effects. In 

human systems, adaptation seeks to moderate harm or exploit beneficial opportunities” (Noble et 

al., 2014) In contrast, the U.S Climate Resilience Toolkit defines climate adaptation as “the 

process of adjusting to new (climate) conditions in order to reduce risks to valued assets” 
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(Congressional Research Service, 2021). Most definitions of climate adaptation emphasize that 

climate adaptation addresses the effects of climate change to produce better outcomes for both 

human and natural systems. Climate adaptation can take many forms including actions to protect 

people and infrastructure from extreme weather events such as drought, hurricanes, and blizzards 

(IPCC Synthesis Report, 2015). Climate adaptation measures include building levees and heat 

centers and planting trees.  

 The concept of climate resilience deals with the ability of human and natural systems to 

become resistant to future adverse climate events and long-term changes in the environment. The 

IPCC in 2012 defined climate resilience as “the ability of a system and its component parts to 

anticipate, absorb, accommodate, or recover from the effects of a potentially hazardous event in 

a timely and efficient manner” (Congressional Research Service, 2021). For example: “When the 

next storm hits, how prepared will you be? This issue is being addressed by communities around 

the world who are seeking—and finding—ways to be more resilient following a major natural 

disaster” (COP 23, 2018). One of the major goals of climate adaptation plans such as Resilient 

Fairfax is to create a society that is more resistant to, and better able to overcome natural and 

human changes (Resilient Fairfax, 2022).  

All three of these concepts (mitigation, adaptation, and resiliency) are connected to some 

degree. Figure 1 shows the interconnection between these ideas. Some climate adaptation 

actions, such as conservation measures meant to protect natural wetlands, could fall under 

multiple categories at once.  
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Figure 1: Climate actions that fall under emissions reduction (mitigation) and adaptation & 

resiliency.  

 

Note. From. Resilient Fairfax 2021 Community Meeting. (2021, June 15). Resilient Fairfax 

Climate Adaptation and Resilience Plan Community Meeting. Office of Environmental and 

Energy Coordination. Retrieved November 26, 2022, from 

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-

coordination/files/assets/resilient%20fairfax%20public%20meeting%201%20final_a-1a.pdf   

 

 

  

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/resilient%20fairfax%20public%20meeting%201%20final_a-1a.pdf
https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/resilient%20fairfax%20public%20meeting%201%20final_a-1a.pdf
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III. Climate Change in Virginia 

a. Temperature trends 

Since the beginning of the 20th century, temperatures have risen more than 1.5°F in 

Virginia (EPA Region 3 Climate Collaborative, 2022). If emissions of greenhouse gasses 

continue to increase over the rest of the 21st century, average temperatures in Virginia could 

increase 10 °F or more compared to the early 20th century baseline (Figure 2).  

Figure 2: Observed and projected changes (compared to the 1901-1960 average) in near 

surface air temperature in Virginia. 

 

Note. The green shaded area represents a lower emissions pathway, and the red shaded area 

represents a higher emissions pathway, with overlapping green/red areas between the two. The 

orange line represents the actual temperature. From. NOAA Climate Summaries. (2022, January 

1). State climate summaries 2022. Virginia - State Climate Summaries 2022. Retrieved 

November 20, 2022, from https://statesummaries.ncics.org/chapter/va/  

 

Even under a lower emissions pathway, annual average temperatures in Virginia may increase by 

4°F or more above pre-industrial levels (Figure 2). In Loudoun County, the 12-month average 

https://statesummaries.ncics.org/chapter/va/


 

7 
 

annual temperature increased approximately 3°F between September 1900 and August 2022, 

which is greater than the Virginia 12-month average annual temperature increase of 1.5°F during 

that same time frame (Figure 3).  

 

Figure 3: 12-month temperature averages in Loudoun County over time 

 

Note. From. USA Facts Loudoun County. (2022, September 1). Climate in Loudoun County 

Virginia. USA Facts. Retrieved November 13, 2022, from 

https://usafacts.org/issues/climate/state/virginia/county/loudoun-county  

 

 

Additionally, in August 2022, the average temperature in Loudoun County was 76°F, which 

is 3°F warmer than average when compared to all Augusts since 1985 (USA Facts Loudoun 

County, 2022). 

 

 

 

https://usafacts.org/issues/climate/state/virginia/county/loudoun-county
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b. Precipitation trends 

Virginia is part of a large area across the Northern and Central United States where 

precipitation and the frequency and intensity of extreme precipitation events over 5-year periods 

is projected to increase by mid-century (Figure 4).   

 

Figure 4: Observed number of precipitation events of 2 inches or more in Virginia from 

1900 to 2020 over 5-year periods 

 

 

Note. The horizontal line below the 2-inch mark in the figure represents the baseline number of 

“extreme precipitation events” between 1900 and 2020. From. NOAA Climate Summaries. 

(2022, January 1). State climate summaries 2022. Virginia - State Climate Summaries 2022. 

Retrieved November 20, 2022, from https://statesummaries.ncics.org/chapter/va/  
 

Even though overall precipitation in Virginia may increase, higher temperatures will elevate the 

rate of soil moisture loss during dry spells, which will exacerbate periodic droughts and heighten 

their intensity (NOAA Climate Summaries, 2022). 

https://statesummaries.ncics.org/chapter/va/
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Virginia is susceptible to weather hazards which include severe thunderstorms, tornadoes, 

winter storms, tropical storms, hurricanes, droughts, and heat waves. Virginia was affected by 82 

of the 290 U.S. billion-dollar disaster events that occurred between 1980 and 2020. The costliest 

event to ever affect Virginia was Superstorm Sandy (a post-tropical storm) in 2012, which 

caused severe coastal flooding from storm surges (NOAA Climate Summaries, 2022).   

The 2012 North American derecho, an intense, long-lasting series of thunderstorms 

characterized by hurricane-force winds, was also very costly to the state, causing about $3 billion 

in total damages. This historic summer derecho interrupted power for more than 1 million 

residents in Virginia, the District of Columbia, and Maryland. Winds of up to 70 mph were 

recorded at Reagan National Airport, causing portions of Northern Virginia to lose emergency 

911 services. Tropical Storm Lee in 2011 also resulted in total damages of about $3 billion, with 

Washington Dulles International Airport in Loudoun County receiving a total of 8.74 inches of 

rainfall from the storm. (NOAA Climate Summaries, 2022). 

a. Key Messages regarding Climate Change in Virginia  

Temperatures in Virginia have risen more than 1.5oF since the beginning of the 20th 

century as stated previously, and under a higher emissions pathway, historically unprecedented 

warming is projected to continue during this century (EPA Region 3 Climate Collaborative, 

2022).  

Naturally occurring droughts are projected to be more intense; and the number and 

intensity of extreme heat and precipitation events are projected to increase (NOAA Climate 

Summaries, 2022). 
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A recent study by Northwestern University Professors Ryan Harp and Daniel Horton in 

the Journal of Geophysical Research confirms that a warmer world will be one with more 

extreme precipitation events (Harp and Horton, 2022). 

IV.   Current Environmental Measures in Loudoun County  

With increasing climate change, Virginia, and its adjoining states are experiencing more 

severe storms, increased flooding, and more extreme heat events (States at Risk, 2016). 

Increasing frequency and severity of these kinds of extreme weather events leads to increased 

threats to Loudoun County’s residents, infrastructure, assets, services, and natural resources 

resulting in millions of dollars in damages, response, and recovery efforts per event. Besides the 

threat of extreme weather, climate change poses risks to human health. Milder winters could 

increase the spread of tick and mosquito-borne illnesses and make crops more vulnerable to 

invasive species (Pennsylvania State University, 2022).  

About Loudoun County:  

Loudoun County is a county located in Northern Virginia west of Washington D.C and is 

well known as one of the richest in the United States with a median household income of around 

$147,000 in 2020 (Data USA, 2020). Like most of Northern Virginia (including Fairfax County), 

Loudoun County is largely suburban but is facing environmental pressures from increasing 

urbanization and population growth (Alamdari et al., 2022). To deal with these environmental 

pressures, Loudoun County’s government has instituted many different environmental projects 

over the years. (Loudoun County, 2021). See e.g., Table 1 below. 
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Table 1: List of Loudoun County environmental programs listed by department/agency  

 
 

Notes: OMAGl= Office of Mapping and Geographic Information; PRCS= Parks, Recreation & 

Community Services; and DTCI=: Department of Transportation and Capital Infrastructure.  

Adapted from Cumbie, D., & Ernest N., B (2020). “Board of Supervisors Business Meeting - 

Lfportal.loudoun.gov.” Loudoun County, Virginia. 

https://lfportal.loudoun.gov/LFPortalInternet/0/edoc/457039/Item%2013a%20FGOEDC-

Response%20to%20BMI%20County%20Environmental%20Initiatives%20Review.pdf 

   

Table 1 displays how Loudoun County’s government has initiated environmental 

programs related to air quality, drinking water, energy, forestry, groundwater, soils, solid waste, 

stormwater, surface water, and wastewater among other programs (Cumbie, Denis, & Brown, 

2020).  In the list of Loudoun County Agencies above, there are several that are responsible for 

climate change related programs including: 

https://lfportal.loudoun.gov/LFPortalInternet/0/edoc/457039/Item%2013a%20FGOEDC-Response%20to%20BMI%20County%20Environmental%20Initiatives%20Review.pdf
https://lfportal.loudoun.gov/LFPortalInternet/0/edoc/457039/Item%2013a%20FGOEDC-Response%20to%20BMI%20County%20Environmental%20Initiatives%20Review.pdf
https://lfportal.loudoun.gov/LFPortalInternet/0/edoc/457039/Item%2013a%20FGOEDC-Response%20to%20BMI%20County%20Environmental%20Initiatives%20Review.pdf
https://lfportal.loudoun.gov/LFPortalInternet/0/edoc/457039/Item%2013a%20FGOEDC-Response%20to%20BMI%20County%20Environmental%20Initiatives%20Review.pdf
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--The Loudoun County Office of Mapping and Geographic Information (OMAGI) “provides data, 

mapping, and analytical services to county agencies and the public and maintains the county’s 

Geographic Information System (GIS).” (Loudoun Mapping & Geographic Information, 2022) 

and  

--The Public Affairs and Communications Division of the Office of the County Administrator role 

is to: 

• Connect Loudoun County residents and communities with information about their 

government’s services, operations, and policies 

• To increase public awareness of hazards and communicate appropriate actions to take 

before, during and after emergencies 

• To support clear and open communications to and from county government employees in 

order to maintain an informed and motivated workforce (Loudoun Public Affairs & 

Communication, 2022). 

In response to climate change, the Loudoun County Board of Supervisor held public 

meetings during the summer of 2022 and at the July 27th meeting, the Board proposed a climate 

action plan called the Environmental and Energy Work Plan which primarily focuses on 

reducing greenhouse gas emissions to address climate change mitigation (Greene, 2022). 

Loudoun’s Environmental and Energy Work Plan has five major facets: energy sustainability, 

enhancing natural resources, environmental justice, “government by example,” and increasing 

public engagement, which are only being budgeted for fiscal year 2023 (Loudoun Government, 

2022). These five facets are outlined in table 2 below along with a summary and a description of 

the method(s) of climate action.  
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Table 2:Loudoun Environmental and Energy Work Plan components with description and 

method of climate action  

Program Type  Description   Mitigation  Adaptation/

Resilience  

Energy sustainability  Includes programs that promote and incentivize 

clean and renewable energy sources such as 

solar energy to reduce greenhouse gas 

emissions. 

x  

Enhancing natural 

resources 

Such as trees, wildlife, watershed, and land 

conservation through programs aimed at tree 

preservation and implementation of projects 

from watershed management plans. 

x x 

Environmental justice Examines the impact of environmental issues on 

underserved populations. Programs such as 

energy equity work to ensure the fair 

distribution of costs, benefits, and accessibility 

to affordable energy by all.  

 

x x 

“Government by 

example” 

Programs to enhance the sustainability of 

Loudoun County government operations. These 

programs may include greater use of renewable 

energy sources such as solar in county 

government operations, enhanced energy 

standards for new county government building 

construction and older county government 

building rehabilitation, enhanced sustainable 

energy operations at the county landfill, 

increasing the use of electric vehicles in the 

county fleet and adding electric vehicle 

charging stations in county facilities. 

x  

Increasing public 

engagement in 

environmental and 

sustainability 

initiatives 

Through annual events such as an 

environmental awards program and a public 

forum on environment and energy. 

x x 
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Note. x marks whether each component of the work plan includes the specified mode of climate 

change action. I made determinations based on the definitions of climate mitigation and 

adaptation/resilience given previously in the paper. Description information included from 

Loudoun Government. (2022, August 1). Loudoun Board of Supervisors adopts environmental 

and energy work plan. Loudoun County, VA. Retrieved November 20, 2022, from 

https://www.loudoun.gov/CivicAlerts.aspx?AID=7798  

 

As recognized by environmental advocacy groups, such as the Loudoun Climate Project, 

while Loudoun’s Environmental and Energy Work Plan is certainly a commendable endeavor, 

Loudoun County does not have a holistic plan to address climate adaptation. The Loudoun 

Climate Project has played a part in lobbying the Loudoun Board of Supervisors to implement 

more aggressive standards to reduce the emissions of greenhouse gasses and develop “climate 

resilience” which is based on climate adaptation standards (Loudoun Climate Project, 2022). 

Although there are past measures regarding different environmental concerns, there is no 

organized and cohesive program that addresses climate adaptation and resilience (Loudoun 

County, 2022).  

The Loudoun Climate project’s (2022) “climate resilience” resolution advocates for the 

additional inclusion of concrete climate adaptation policies including: 

• protect ecosystem health through watershed and subwatershed management to: 

• limit increase of impervious (pavement, rooftops) cover; 

• limit removal of tree canopy cover or native vegetation; 

• support natural systems over engineered systems to mitigate impacts from land 

development; 

• practice restoration ecology in already impacted, developed areas; 

• plant native species and manage invasive species on public lands; 

• promote use of non-invasive species for landscaping on private land; 

• promote local farming, farming infrastructure, and regenerative agriculture; and 

preserve open space and environmentally sensitive areas 
 

https://www.loudoun.gov/CivicAlerts.aspx?AID=7798
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A comprehensive Loudoun adaptation plan would address climate change impacts and 

lead to future climate resilience.  

V. Benefits of a Successful Climate Adaptation Plan 

Climate change poses a real, costly, and serious threat to Loudoun County’s residents, 

infrastructure, and services. Taking action to alleviate the effects of climate change through 

climate adaptation can create a resilient economy, stabilize existing infrastructure and services, 

and enhance natural resources and emergency preparedness (Resilient Fairfax, 2022).  

 Another major benefit of a climate adaptation plan is that it allows an area or 

municipality to reassess their development and adaptation strategies while incorporating public 

opinion in development decisions. Chu et al., (2019) discusses “incremental adaptation” versus 

“transformative adaptation.” Without a clear climate adaptation plan, most areas inherently adopt 

“incremental adaptation.” Incremental adaptation is a climate adaptation process that occurs 

slowly in response to short-term risks, and the community is largely shut out of decision making. 

In contrast, climate adaptation plans can foster what the authors call “transformative adaptation,” 

whereby adaptation planning and greater public involvement fosters novel solutions to old 

problems more quickly (Figure 5).   
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Figure 5: Incremental adaptation versus transformative adaptation.  

 

Note. From. Chu, E., Brown , A., Michael , K., Du , J., Lwasa , S., & Malendra , A. (2019). 

Unlocking the Potential for Transformative Climate Adaptation in Cities . World Resources 

Institute Ross Center, 1–76.    

 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

Chu et al, (2019) envisions transformative adaptation (Figure 5) as circular, cooperative, 

holistic, and just, requiring a wholesale change in how communities are designed and operated. 

Without proper climate adaptation planning, adaptation takes the form of vertical top-down 

decision-making, where initial infrastructure is improved but no wholesale changes are made to 

improve society and better prepare for the impacts of climate change.  

Proper climate adaptation planning has already benefited many areas around the world, 

making them more resilient to climate change. Examples include the Fijian village of 

Vunidogoloa, which suffered from climate change-induced flooding, erosion, and water 

salinization (Illick-Frank, 2020). Local climate adaptation planning allowed the village to 

develop more salt-resistant crops and better deal with the impacts of flooding. The economic and 
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social benefits of climate adaptation can transform a community (Illick-Frank, 2020). However, 

some barriers must be addressed to develop a successful climate adaptation plan.  

A sound and comprehensive Loudoun County climate adaptation plan will guide the 

county towards becoming stronger, more resilient, and climate ready. By acting now, the county 

reduces risk and minimizes costs in the long run.  

VI.   Barriers to Making a Successful Climate Adaptation Plan 
 

The C40 Cities Climate Leadership Group (C40), a network of dozens of international 

city leaders, analyzed key climate barriers for urban and suburban areas (such as Loudoun 

County) in 2016 (C40 Climate Leadership Group, 2022).  These barriers are summarized as 

separate criteria that include: 

Criteria 1:  Federal and State Cooperation/Coordination: 

● A lack of coordination between city, regional and national governments; 

Criteria 2:  Local Cooperation/Coordination: 

● Communicating benefits of green initiatives with citizens and other key stakeholders; and 

● Working effectively with the private sector;  

Criteria 3:  Research, Data Gathering and Presentation: 

● Collecting, accessing, analyzing and presenting information about the benefits of action 

on climate change; 

Criteria 4:   City-Wide Coordination 

● Green projects falling through the cracks between different arms of city government; and 

Criteria 5: Implementation Funding 

● Securing funding for green projects in cities. 
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All the above “key barriers” to achieving an effective climate change plan and 

implementation at the city level are applicable to the county level except for “Criteria 4,” which 

is specific for a city plan and thus will not be addressed in this paper. 

Additionally, “Criteria 5,” implementation as applicable to the county-level, will not be 

discussed in this paper. 

Thus, the first three criteria will be addressed in their respective order: 

Criteria 1:  Federal and State Cooperation/Coordination; 

Criteria 2:  Local Cooperation/Coordination; and 

Criteria 3:  Research, Data Gathering, and Presentation 

In this regard, I will discuss criteria 1 in the next section which considers the Federal 

EPA adaptation plan which includes Virginia and its surrounding counties, including Loudoun 

County and Fairfax County. I will then explore Criteria 2 as it relates to a proposed Loudoun 

County adaptation plan which incorporates those Resilient Fairfax initiatives which address the 

community’s role in the Fairfax plan by encouraging coordination and cooperation within the 

community.  

Finally, in the discussion section, I will provide suggested research data gathering climate 

tools and how they can be applied to support an optimal proposed Loudoun County adaptation 

plan. Addressing these barriers is essential to developing an effective climate adaptation plan.  
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VII. U.S. EPA Region 3 Climate Adaptation Implementation Plan 
(2022) 

The U.S. EPA Region 3 Climate Adaptation Implementation Plan (hereinafter: “EPA 

Region 3 Plan”) represents a federal government effort to address climate adaptation and 

resiliency in the Mid-Atlantic Region, which includes Virginia. The EPA Region 3 Plan also 

measures sectoral impacts of climate change, including to human health and natural systems, 

agricultural environments, and urban environments (EPA Region 3 Climate Collaborative, 

2022).  

While the EPA Region 3 Plan is primarily focused on climate adaptation, the plan also 

stresses that the EPA has a goal of climate mitigation which goes hand-in hand with climate 

adaptation and resilience.  

 

Broadly speaking, the EPA Region 3 Plan established 10 different major climate change 

impacts (Figure 6) for the region (EPA Region 3 Climate Collaborative, 2022, p.14).  
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Figure 6: Ten major projected climate change impacts for EPA Region 3   

  

Note: From. EPA Region 3 Climate Collaborative. (2022, October). U.S EPA Region 3 Climate 

Adaptation Implementation Plan. United States Environmental Protection Agency. Retrieved 

November 19, 2022, from https://www.epa.gov/system/files/documents/2022-10/bh508-

R03%20CAIP%20%28final%20with%20document%20number%29.pdf  

The EPA Region 3 Plan also identified five overarching climate adaptation goals which 

are to develop:  

1. Climate training and outreach to inform the public about climate change  

2. Build infrastructure and disaster resilience  

3. Protect watershed and ecosystem health  

4. Develop mapping and tools to better understand climate impacts  

5. Provide program integration and decision support.   

 

A graphic showing these goals is given in Figure 7 (EPA Region 3 Climate Collaborative, 2022, 

p. 13) 

 

  

https://www.epa.gov/system/files/documents/2022-10/bh508-R03%20CAIP%20%28final%20with%20document%20number%29.pdf
https://www.epa.gov/system/files/documents/2022-10/bh508-R03%20CAIP%20%28final%20with%20document%20number%29.pdf
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Figure 7:The five overarching climate adaptation goals for EPA Region 3 

 

Note: From. EPA Region 3 Climate Collaborative. (2022, October). U.S EPA Region 3 Climate 

Adaptation Implementation Plan. United States Environmental Protection Agency. Retrieved 

November 19, 2022, from https://www.epa.gov/system/files/documents/2022-10/bh508-

R03%20CAIP%20%28final%20with%20document%20number%29.pdf  

As referred to in Figure 7 above, the utilization of available “Mapping and Tools” are needed to 

“make a meaningful impact on climate adaptation concerns in EPA Region III.” These tools 

include “access to mapping software and GIS data, census and other population data, climate and 

air quality modeling” and “existing data tools such as EJScreen,” 

(EPA Region 3 Climate Collaborative, 2022, p. 50). 

Additionally, the EPA Region III Plan stresses interaction with public sector partners in 

states, cities, and local communities planning for climate adaptation to coordinate efforts, avoid 

duplication, identify gaps, and provide support. This includes but is not limited to: coordinating 

with local sustainability offices, non-governmental organizations, citizen advisory committees, 

and local municipalities (EPA Region 3 Climate Collaborative, 2022).  

https://www.epa.gov/system/files/documents/2022-10/bh508-R03%20CAIP%20%28final%20with%20document%20number%29.pdf
https://www.epa.gov/system/files/documents/2022-10/bh508-R03%20CAIP%20%28final%20with%20document%20number%29.pdf
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Fairfax County has successfully developed a climate adaptation plan with assistance from 

Federal agencies such as the National Aeronautics and Space Administration (NASA).  
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VII. Resilient Fairfax Climate Adaptation and Resilience Plan 

(Resilient Fairfax) 
 

Resilient Fairfax (2022) sets out five objectives as major questions to be addressed in its 

report as follows:  

1. What are Fairfax County's current and future climate conditions?   

2. Where are we vulnerable to these changing conditions?  

3.  How are we currently doing in terms of climate resilience?  

4. What strategies should we use to enhance our climate adaptation and resilience?  

5. How can we implement those strategies? (p. 5) 

 

 

The first four above factors address the plan itself, while the fifth question addresses 

implementation. The discussion below will generally focus on the planning objectives (questions 

1-4), especially the first three questions. I will not address implementation question 5 strategies 

since they are outside the scope of this paper.  

a. Background of the Resilient Fairfax plan: 
 

Resilient Fairfax is Fairfax County’s first plan that directly addresses climate adaptation and 

resilience to help Fairfax County face changing conditions and climate change-related hazards 

such as extreme heat, severe storms, and flooding. Resilient Fairfax focuses on handling the 

effects of climate change, whereas the 2021 climate mitigation plan, CECAP (Fairfax County 

Community-Wide Energy and Climate Action Plan) focuses on addressing the cause of climate 

change (Energy and Climate Work Plan, 2021). 

The thesis statement of Resilient Fairfax (2022) expresses a comprehensive adaptation 

and resilience mission:  

Climate change resilience and adaptation planning provides an opportunity for the county 

to reduce climate related risks while also enhancing the local economy and quality of life, 

strengthening our infrastructure, protecting our natural environment, and addressing 
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disproportionate vulnerabilities. Rather than reacting to increasingly severe climate 

hazards as they occur, Fairfax County will serve as a proactive leader and [sic] preparing 

a more resilient, equitable, prosperous, and climate-ready future. (p. 12) 

 

Resilient Fairfax aims to address direct climate impacts, including higher temperatures 

and heat waves, colder temperatures, blizzards, superstorms, changes to precipitation patterns or 

events, flooding, and sea level rise. The plan will also examine how county government, utilities 

and authorities, businesses, and residents can prepare for these impacts as they grow more 

intense and frequent over time. 

The Resilient Fairfax plan, based on three preceding technical reports, further describes 

how Fairfax County will enhance resilience to climate change (Figure 8). 

: 
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Figure 8:Technical reports (Climate Projections Report, Climate Vulnerability and Risk 

Assessment, and Audit of Existing Policies, Plans, and Programs) that contributed to the 

development of Resilient Fairfax 

 
Note. From. Resilient Fairfax. (2022, November 1). Resilient Fairfax Climate Adaptation and 

Resilience Plan. OEEC Fairfax County . Retrieved November 20, 2022, from 

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-

coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf 

 

Resilient Fairfax is built on a strong foundation of existing county services and practices, 

including the county’s emergency management planning, flood mitigation efforts, population 

services, and natural resource protections. Additionally, Fairfax County conducted an audit to 

discern the effectiveness of past Fairfax environmental initiatives for different community 

sectors including buildings, water infrastructure, energy, population, and natural and cultural 

resources (Resilient Fairfax, 2022). Finally, Resilient Fairfax employed technical tools such as 

the “Interactive Map Viewer” which is a mapping tool that helps visualize locations in the 

county that may be more vulnerable to climate change-related hazards including extreme heat 

and flooding (Resilient Fairfax GIS, 2022). 

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
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The Resilient Fairfax plan organizes the county’s resilience actions under four pillars: 

“Integrated Action Planning,” “Climate Ready Communities,” “Resilient Infrastructure” and 

“Buildings, and Adaptive Environments” (Figure 9).  

Figure 9: The “Four Pillars” that guide the county’s climate adaptation/resilience actions 

 

 

Note. From. Resilient Fairfax. (2022, November 1). Resilient Fairfax Climate Adaptation and 

Resilience Plan. OEEC Fairfax County . Retrieved November 20, 2022, from 

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-

coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf 

 

  

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
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b. The Development of Resilient Fairfax  

 

The creation of Resilient Fairfax was a four-phase multi-year process that began in 2020 

involving multiple local government offices led by the Office of Environmental and Energy 

Coordination (OEEC). Multiple environmental, public interest, and advocacy groups as well as 

community members contributed to the plan as well. Additionally, the plan relied on specialized 

advisory groups such as the: 

Infrastructure Advisory Group  that consists of relevant county agencies and 

representatives from regional authorities, state agencies, utilities, telecommunication 

companies and entities providing other critical services to Fairfax County residents; and  

 

The Community Advisory Group includes representatives from each of the county's 

magisterial districts, individuals from boards, authorities and commissions, and 

representatives from the environmental, religious, non-profit, civil rights, residential and 

business communities (Resilient Fairfax, 2022, p.. 6-7, 17-18). 

 

A summary of participants of the creation Resilient Fairfax is outlined in Figure 10. 

 

 

 

 

 

 

 

  

https://www.fairfaxcounty.gov/environment-energy-coordination/carp-infrastructure-advisory-group
https://www.fairfaxcounty.gov/environment-energy-coordination/carp-community-advisory-group
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Figure 10: Resilient Fairfax participants.  

 

Note. Participants in the creation of Resilient Fairfax include the OEEC, the planning team, the 

infrastructure and community advisory groups, the general publics, and additional boards, 

authorities, commissions, jurisdictions, and regional groups. From. Resilient Fairfax. (2022, 

November 1). Resilient Fairfax Climate Adaptation and Resilience Plan. OEEC Fairfax County . 

Retrieved November 20, 2022, from https://www.fairfaxcounty.gov/environment-energy-

coordination/sites/environment-energy-

coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf 

 

 

  

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
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c. Climate Projections Report 

 

Fairfax County has experienced rising temperatures, more frequent heat waves, stronger 

storms, heavier rainfall events, and rising sea levels as was shown in Fairfax’s Climate 

Projection Report (Miller, Gross & Amos, 2022). The report analyzed six climate hazards over 

four time periods (baseline; current; mid-century; and end of century) spanning between 1976-

2099 under a low and high greenhouse gas emissions scenario using Representative 

Concentration Pathways (RCP) climate modeling and other climate and satellite data (Figure 

11).  

Figure 11: Fairfax County Climate Projections Report utilizing RCP climate modeling over 

four periods. 

 

 

Note. From. Miller, R., Gross, J., & Amos, J. (2022, February). Resilient Fairfax Climate 

Projections Report. Office of Environmental and Energy Coordination . Retrieved November 20, 

2022, from https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-

energy-

coordination/files/assets/documents/resilient%20fairfax/resilient%20fairfax_climate%20projecti

on%20report_final%20august%202022%20a-1a.pdf  

 

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/resilient%20fairfax/resilient%20fairfax_climate%20projection%20report_final%20august%202022%20a-1a.pdf
https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/resilient%20fairfax/resilient%20fairfax_climate%20projection%20report_final%20august%202022%20a-1a.pdf
https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/resilient%20fairfax/resilient%20fairfax_climate%20projection%20report_final%20august%202022%20a-1a.pdf
https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/resilient%20fairfax/resilient%20fairfax_climate%20projection%20report_final%20august%202022%20a-1a.pdf
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The Climate Projection Report found that Fairfax County will experience more extreme heat 

including increased urban heat island effects, warmer winters, coastal flooding, rising sea levels, 

severe storms, and drought (Miller Gross, & Amos, 2022).      
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d.   Climate Vulnerability and Risk Assessment Report  

 

As part of its Resilient Fairfax plan, a Climate Vulnerability and Risk Assessment Report 

was created to identify those areas most susceptible to the effects of climate change and how 

people and infrastructure would be impacted by climate hazards (Figure 12). 

Figure 12: Vulnerability and Risk Assessment Sectors in the Fairfax Climate Vulnerability 

and Risk Assessment Report  

 

Note. From.  Resilient Fairfax Climate Adaptation and Resilience Plan. OEEC Fairfax County. 

Retrieved November 20, 2022, from https://www.fairfaxcounty.gov/environment-energy-

coordination/sites/environment-energy-

coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf 

  

For its population vulnerability assessment, Fairfax defined demographic characteristics that 

made residents more susceptible to the effects of climate change and examined which county 

census tracts would be more vulnerable. The results of these analyses were a list of dozens of 

different climate related risk factors based on characteristics including age, race, income level, 

disability status, pre-existing medical conditions, and location as well as a vulnerability and risk 

assessment score for each census tract (Figure 13). 

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
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Figure 13: Fairfax County climate vulnerability by census tract 

 

 

 

Note. The darker colors in the figure indicate greater vulnerability to climate change hazards 

including heat, cold, precipitation, drought, flooding, and extreme storms. From. Resilient 

Fairfax. (2022, November 1). Resilient Fairfax Climate Adaptation and Resilience Plan. OEEC 

Fairfax County . Retrieved November 20, 2022, from 

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-

coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf 

 

One vulnerability risk factor that was analyzed is susceptibility to extreme summer heat. 

Figure 14 below, shows Fairfax census tracts most vulnerable to extreme heat. 

 

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
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Figure 14: Heat and Vulnerability Index for Fairfax County.  

 

Note. Data Provided for Fairfax County with Cooperation from the NASA DEVELOP Program. 

From. Resilient Fairfax. (2022, November 1). Resilient Fairfax Climate Adaptation and 

Resilience Plan. OEEC Fairfax County . Retrieved November 20, 2022, from 

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-

coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf  

 

Figure 14 indicates that urban areas of Fairfax County, such as Tysons, Annandale, Chantilly, 

Centreville, Springfield, and Herndon are particularly vulnerable to extreme heat. This is due to 

the urban heat island effect, which describes how developed areas are warmer than less 

developed areas due to a lack of trees, an increase of exposed dark surfaces, and the increased 

production of waste heat from energy usage (Holloway et al., 2021). 

A second vulnerability and risk factor analyzed in the Resilient Fairfax report is risk for 

coastal flooding. Areas along the Potomac River are particularly vulnerable to flooding, 

especially if sea levels continue to rise due to climate change. Figure 15 below displays how a 

future hurricane could cause flooding along the coast of eastern Fairfax.  

  

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
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Figure 15: Potential for coastal flooding along the Potomac River 

  

Note. The figure’s blue colors show how sea level rise could impact communities along the river, 

while the pink colors show flooding that could occur in a future hurricane. From. Resilient 

Fairfax. (2022, November 1). Resilient Fairfax Climate Adaptation and Resilience Plan. OEEC 

Fairfax County. Retrieved November 20, 2022, from 

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-

coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf  

  

https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
https://www.fairfaxcounty.gov/environment-energy-coordination/sites/environment-energy-coordination/files/assets/documents/pdf/resilient%20fairfax%20final%20carp_ada_signed.pdf
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IX. Benefits of Loudoun County adopting Resilient Fairfax as a 

template 
 

Adopting the Resilient Fairfax framework toward the development of a comprehensive 

Loudoun County adaptation plan would serve to address the obstacles of developing a climate 

adaptation plan including:  

Obstacle 1:  Federal and State Cooperation/Coordination: 

● A lack of coordination between city, regional and national governments; 

Obstacle 2:  Local Cooperation/Coordination: 

● Communicating benefits of green initiatives with citizens and other key stakeholders; and 

● Working effectively with the private sector;  

Obstacle 3:  Research, Data Gathering and Presentation: 

● Collecting, accessing, analyzing and presenting information about the benefits of action 

on climate change; (C40 Climate Leadership Group, 2022). 

For example, to address obstacle 1, Fairfax County partnered with NASA toward 

development of a mapping software.  

Regarding obstacle 2, Fairfax County created planning teams and community advisory 

groups that worked alongside the public sector.  

Addressing obstacle 3, Fairfax County audited existing plans, policies and programs and 

created a Climate Projections Report and a Climate Vulnerability and Risk Assessment to inform 

the creation of Resilient Fairfax. 

 

 A Loudoun climate adaptation plan modeled after Fairfax County’s Resilient Fairfax 

should include the following.  

1. A robust engagement process with county residents and organizations. 

2. An assessment of areas and groups more vulnerable to climate change. 
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3. A summary of how climate change will impact the county’s people, economy, and 

infrastructure. 

4. An interactive method to convey this information to the public.  
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X. Methods Part 1: Qualitative and Quantitative Resources  
 

 This study used both qualitative and quantitative methodology to answer the following 

research questions:  

● Why does Loudoun County need a climate adaptation plan; and  

● How to best develop a Loudoun climate adaptation plan  

Qualitative Resources 

I utilized many different types of literature resources. These include local and federal 

government reports, scientific articles, international organization materials, climate analysis 

resources, and news/newspaper articles.  

Examples of each type of resource are provided below:  

Local Government Reports:  

 

1. Cumbie, D., & Ernest N., B (2020). “Board of Supervisors Business Meeting - 

Lfportal.loudoun.gov.” Loudoun County, Virginia.  

2. Resilient Fairfax. (2022, November 1). Resilient Fairfax Climate Adaptation and 

Resilience Plan. OEEC Fairfax County.  

Federal Government Reports:  

1. EPA Region 3 Climate Collaborative. (2022, October). U.S EPA Region 3 Climate 

Adaptation Implementation Plan.  

2. Holloway, W. P., Eichelmann, R., Murer, P., Newell, R., & O'Connel, C. (2021, August 

10). Fairfax County Urban Development: Identifying Urban Heat Mitigation Strategies 

for climate adaptation planning in Fairfax County, Virginia - NASA technical reports 

server (NTRS). NASA National Technical Reports Server.  

 

 

 

 

 

https://lfportal.loudoun.gov/LFPortalInternet/0/edoc/457039/Item%2013a%20FGOEDC-Response%20to%20BMI%20County%20Environmental%20Initiatives%20Review.pdf
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Scientific Articles/Literature Reviews:  

 

1. Bierbaum, R., Smith, J. B., Lee, A., Blair, M., Carter, L., Chapin, F. S., Fleming, P., 

Ruffo, S., Stults, M., McNeeley, S., Wasley, E., & Verduzco, L. (2012). A 

comprehensive review of climate adaptation in the United States: More than before, but 

less than needed. Mitigation and Adaptation Strategies for Global Change, 18(3), 361–

406.  

2. Harp, R. D., & Horton, D. E. (2022). Observed changes in daily precipitation intensity in 

the United States. Geophysical Research Letters, (19) 

 

International Organization Materials:  

1. C40 Cities Climate Leadership Group. (2022, May). Unlocking Climate Action in 

Megacities. C40 Knowledge. 

2. IPCC Synthesis Report. (2015). Topic 3: Future pathways for adaptation, mitigation and 

Sustainable Development. IPCC 5th Assessment Synthesis Report 

 

Climate Analysis Resources (more shown in the Quantitative Tools Section):  

1. EPA EJScreen (2022). “EJScreen: Environmental Justice Screening and Mapping Tool .” 

EPA. Environmental Protection Agency. https://www.epa.gov/ejscreen  

Newspaper/News Articles:  

1. Freedman, A. (2022, October 7). Hurricane Ian may have been Florida's costliest storm, 

estimate suggests. Axios. 

2. Greene, R. (2022, August 10). Climate Groups Continue Push Loudoun Board on 

Environmental Plan. LoudounNow. 

  

https://www.epa.gov/ejscreen
https://www.epa.gov/ejscreen
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Quantitative Tools  

 

I reviewed online climate tools and scientific literature that would be useful in developing a 

Loudoun County climate adaptation plan.  

 

Five of these climate tools will be discussed below: 

 

A.   EPA EJScreen (Environmental Justice Screen)         

 

B. Geographic Information Systems (GIS) Data Tools   

 

C. USA FACTS website Toolkit   

 

D. NOAA: National Centers for Environmental Information Weather and Climate Toolkit 

(herein: NOAA Climate Toolkit)  

 

E. U.S Climate Resilience Toolkit  

 

F. Overall Summary of Tools  

a. EPA EJScreen   

EJScreen is a useful tool for a proposed climate adaptation plan for Loudoun County as 

indicated by its inclusion of environmental justice as a goal of the Loudoun Environmental and 

Energy Work Plan (Loudoun Government, 2022). Environmental justice is defined as follows, 

consistent with Loudoun’s definition:  

Environmental justice is the fair treatment and meaningful involvement of all people 

regardless of race, color, national origin, or income, with respect to the development, 

implementation, and enforcement of environmental laws, regulations, and policies (EPA 

Environmental Justice, 2022).  

Accordingly, the EJScreen tool measures the environmental vulnerability of a community 

within a specific area or census tract by providing environmental data such as exposure to air 
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pollution, distance from an EPA superfund site, ozone, and wastewater discharge (EPA 

EJScreen, 2022). 

The EPA region 3 plan stresses the use of science and data resources, include the 

EJScreen tool (EPA Region 3 Climate Collaborative, 2022):  

Moving forward to make a meaningful impact on climate adaptation concerns in EPA Region III 

will require the best available science and data resources at EPA’s disposal. This will include 

access to mapping software and GIS data, census and other population data, climate and air 

quality modeling, existing data tools such as EJScreen, and other resources to be determined. (p. 

50) 

 

Although Resilient Fairfax did not employ the EJScreen tool, they did utilize both public 

meetings and statistical analysis to determine climate vulnerability of susceptible populations. 

For example, Figure 13 illustrates Resilient Fairfax’s climate vulnerability assessment of various 

census tract populations to major climate events.    

Thus, an optimal Loudoun County climate adaptation plan should incorporate the 

EJScreen tool as well as other relevant climate vulnerability analysis tools. For instance, 

EJScreen could be used to evaluate whether an area of Loudoun County is more at risk from 

climate change due to multiple risk factors based on demographics, exposure to pollution, and 

socioeconomics as displayed in Figure 16 below:   
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Figure 16: EJScreen risk factors report data 

 

Note. EJScreen provides location data on demographics, pollution, and socioeconomics and 

compares data from an area with state and national data. From. EPA EJScreen (2022). 

“EJScreen: Environmental Justice Screening and Mapping Tool.” EPA. Environmental 

Protection Agency. https://www.epa.gov/ejscreen  

b.  Geographic Information Systems (GIS) Data Tools 

 

The second subset of tools I will analyze in this paper relate to geographic informational 

systems. “A Geographic Information System (GIS) is a computer system that analyzes and 

displays geographically referenced information” (U.S Geological Survey, n.d). 

This NASA GIS Data Pathfinder links NASA GIS-ready databases, geospatial services, and tools 

for accessing data (NASA GIS, 2022). Resilient Fairfax utilized NASA GIS tools and NASA 

satellite data to develop maps to show climatic trends. Figure 14 is one example of such a map 

(Resilient Fairfax GIS, 2022).  

Accordingly, Loudoun County should consider utilizing a GIS tool in an analogous 

manner for developing heat maps and other climatic data in accordance with census tract or by 

https://www.epa.gov/ejscreen
https://www.epa.gov/ejscreen
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zip code in their climate adaptation plan. The Loudoun County Office of Mapping and 

Geographic Information (OMAGI), listed in Table 1, could implement GIS data analysis for all 

of Loudoun’s census tracts. 

 

c. Climate in Loudoun County, Virginia -USAFacts (website toolkit)  

 

The USAFacts website incorporates weather data (temperature/temperature 

differences/temperature trends/precipitation) from the National Centers for Environmental 

Information (NCEI), which is a sub-bureau of the National Oceanic and Atmospheric 

Administration (NOAA). NOAA’s Monthly US Climate Divisional Database 

(NClimDiv) provides data for temperature, precipitation, drought indices, and heating and 

cooling degree days for US climate divisions, states, multi-state regions, and the nation from 

1895 to the present (USA Facts, 2022).  

This website could leverage the county-level temperature and precipitation averages to 

showcase climatic anomalies in comparison to the 20th century average for Loudoun County. 
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d. NOAA Climate Toolkit     

 

The NOAA climate toolkit website provides information on billion-dollar climate 

disasters and creates risk management assessment and tools for policymakers (NOAA Risk 

Mapping, 2022). The “Disaster and Risk Mapping” section of the website provides interactive 

mapping tools that better visualize the frequency and cost of billion-dollar weather and climate 

events and local risk and vulnerability. Maps can be generated by stipulating “cost” or 

“frequency;” time span (begin/end); event (e.g., drought/flooding/freeze) and jurisdiction 

(NOAA Risk Mapping, 2022).  

For example: the “Historic Risk” for the following “Risk and Vulnerability” climate 

conditions for Fairfax County (or Loudoun County) as contrasted with Virginia and the US can 

be illustrated by table or map as follows in Fig. 17. More information on how to use and interpret 

this tool will be provided in the methods and results section.  
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Figure 17: Historic Risk and Vulnerability of Fairfax County, Virginia, and United States 

 

 
 

Note. This is a comparison of risk between four different locations for various weather events 

based on NOAA criteria. The higher the number the more at risk the area is for extreme weather. 

The materials and methods and results sections provide more detailed risk and vulnerability 

assessment information using this tool. From. NOAA Risk Mapping. (2022). NOAA National 

Centers for Environmental Information (NCEI) U.S. Billion-Dollar Weather and Climate 

Disasters . Disaster and Risk Mapping. Retrieved November 29, 2022, from 

https://www.ncei.noaa.gov/access/billions/mapping  
 

e. U.S Climate Resilience Toolkit  

The U.S climate resilience toolkit provides a suite of mapping tools, case studies, and other 

relevant climate data and topics. Particularly, it provides access to the “Climate Mapping for 

Resilience and Adaptation” portal established in September 2022. This site integrates 

information and data on climate-related hazards from across the Federal government and gives 

users a way to check their local exposures to conditions related to these hazards (U.S Climate 

Resilience Toolkit, 2022). 

https://www.ncei.noaa.gov/access/billions/mapping
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Additionally, this toolkit provides a “The Climate Explorer” tool which can analyze 

extreme events by providing climate maps and climate graphs incorporating past data and future 

projected data. The website also provides data for census tracts that are more vulnerable to 

climate change through its Neighborhoods at Risk Tool (Neighborhoods at Risk, 2022). An 

example of this tool in use is shown below for 17 Loudoun County census tracts (Figure 18).  

 

Figure 18: Combined data for Loudoun County’s 17 most vulnerable census tracts as 

determined by Neighborhoods at Risk.  

 

 

Note. Snapshot of key parameters of the 17 most vulnerable Loudoun census tracts. From. 

Neighborhoods at Risk Loudoun County. (2022). Neighborhoods at Risk Loudoun County . 

Headwaters Economics . Retrieved November 20, 2022, from 

https://nar.headwaterseconomics.org/51107/explore/map  
 

 

 

 

 

  

https://nar.headwaterseconomics.org/51107/explore/map
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f. Overall Summary of Tools  

 

In table 3 I have provided an overall summary of the tools used in this paper.  

 

Table 3: A summary of climate tools provided in this paper 

 
Tool  What does it 

measure  

 Use   Tool  

Climate 

action 

case 

study 

links  

Capstone 

Case Study  

(See below)  

Adaptation Plan 

Case Study 

referenced in 

Capstone 

EPA EJScreen    Environmental 

and 

socioeconomic 

indicators in a 

geographic area  

Screens for areas with 

higher environmental 

burdens and 

vulnerable populations 

No Method 2: 

socioeconomic and 

environmental 

justice indicators  

EPA Region 3 

climate 

adaptation plan 

Geographic 

Information 

Systems (GIS) 

Data 

Pathfinder  

Organizing and 

visualizing 

geographic and 

spatial data  

Overview of a 

delineated region (e.g., 

census tract) for 

purposes of measure 

climate data and 

extreme weather 

vulnerability  

No None Resilient  

Fairfax 

 

Capstone  

Fig. 12-14 

USA FACTS 

Climate Toolkit   

Provides 

historical 

climate data for 

a selected 

location 

Patterns of weather 

data for various 

population 

demographics   

No Method 1: 

1971-2022: 

Fairfax/Loudoun 

temperature/rainfall 

comparison  

No  

NOAA Climate 

Toolkit 

Visualization 

and data export 

of weather and 

climate data, 

including radar, 

satellite and 

model data.  

Background maps, 

animations, and basic 

filtering of exportable 

weather/climate data 

usable with various 

scientific communities 

and weather/climate 

web services including 

NCEI. 

No Method 2: risk and 

vulnerability score 

chart  

No 

U.S Climate 

Resilience 

Toolkit        

Database tools 

for climate 

adaptation and 

resilience 

planning  

Stepwise suite of tools 

for resilience covering 

every aspect of climate 

planning 

Yes  Method 2: 

Neighborhoods at 

risk: census tract 

6017.02  

No 

 

Note. Enumerated Capstone Tools, what they measure; uses; and website/capstone/adaptation 

plan case studies 
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The development of a future Loudoun County adaptation plan will be a time-consuming 

process.  The Resilient Fairfax planning team spent years speaking with residents, collecting 

data, and cooperating with outside partners and organizations such as NASA DEVELOP 

(Resilient Fairfax, 2022). The use of these tools could help facilitate this process.   
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XI. Methods Section Part 2: Written Description of Processes  

For the purposes of this paper, I used the quantitative tools outlined in Methods Section 

Part 1: Quantitative Tools to show how Loudoun County could conduct environmental 

adaptation/climate vulnerability analysis for their own future climate adaptation plan.  

A summary of the two methods is provided as follows:  

● Method 1:  

--Model: “Climate in Loudoun County, Virginia” -USAFacts (website Toolkit): analyzed  

temperature/rainfall comparison between Fairfax/Loudoun from 1971-2022  

● Method 2: Census tract 6117.02 in Loudoun County  

--Models: 

a. US Climate Resilience Toolkit:  Neighborhoods at risk census tract analysis 

b. EJScreen: socioeconomic and environmental justice indicators  

c. NOAA Climate Toolkit: risk and vulnerability assessment.  

Explanation of Steps 

Method 1: 1971-2022 Fairfax/Loudoun temperature/rainfall comparison 
 

 A comparison between Fairfax and Loudoun Counties regarding temperature differences 

from the 20th Century average from 1971-2022 was determined as follows:  

First, I went to the website https://usafacts.org (USA Facts, 2022).  

Next, I selected the word “CLIMATE” on the top right corner of the screen.  

This took me to a screen with the link: httos://usafacts.org/issues/climate.  

From there I selected “Virginia” as the state and “Fairfax County” as the county.  

This gives the URL Climate in Loudoun County, Virginia | USAFacts (USA Facts 

Fairfax County, 2022). 

https://usafacts.org/
https://usafacts.org/issues/climate/state/virginia/county/loudoun-county#climate
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I then selected the temperature indicator. This gave the result as shown in Figure 19.  

I took a screenshot of the figure, saved it, and pasted it into the paper.  

Similarly, on the same webpage I selected the heading “precipitation,” which produced a 

precipitation map for Fairfax County (Figure 20) over an analogous time frame showing 

deviation in average precipitation by month (USA Facts Fairfax County, 2022).  

 To produce the same climate figures for Loudoun County I did the same protocol above, 

except I selected “Loudoun County” as the county (instead of “Fairfax County”) and then 

selected temperature as the indicator (USA Facts Loudoun County, 2022). I then took a 

screenshot of the resulting temperature (Figure 21) and for the Loudoun County monthly 

precipitation deviation from the average (Figure 22).  
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Figure 19: Fairfax County: Temperature differences from 20th century average for every 

month between 1971 and 2022 

 

 
 

Note. In this figure, each rectangle is a month, and each column is a year. The rows correspond 

to a specific month across all years available. From. USA Facts Fairfax County. (2022, 

September 1). Climate in Fairfax County, Virginia. USA Facts. Retrieved November 13, 2022, 

from  

https://usafacts.org/issues/climate/state/virginia/county/fairfax-county#climate  

 

Figure 20: Fairfax County: Precipitation differences from 20th century average for every 

month between 1971 and 2022 

 

 
 

Note. In the Figure each rectangle is a month, and each column is a year. The rows correspond to 

a specific month across all years available. From.  USA Facts Fairfax County. (2022, September 

https://usafacts.org/issues/climate/state/virginia/county/fairfax-county#climate
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1). Climate in Fairfax County, Virginia. USA Facts. Retrieved November 13, 2022, from 

https://usafacts.org/issues/climate/state/virginia/county/fairfax-county#climate   

 

 

 

 

 

Figure 21: Loudoun County: Temperature differences from 20th century average for every 

month between 1971 and 2022 

 

 
 

Note. In this figure, each rectangle is a month, and each column is a year. The rows correspond 

to a specific month across all years available. From. USA Facts Loudoun County. (2022, 

September 1). Climate in Loudoun County Virginia. USA Facts. Retrieved November 13, 2022, 

from https://usafacts.org/issues/climate/state/virginia/county/loudoun-county#temperature  
 
 

 

  

https://usafacts.org/issues/climate/state/virginia/county/fairfax-county#climate
https://usafacts.org/issues/climate/state/virginia/county/loudoun-county#temperature
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Figure 22: Loudoun County: precipitation differences from 20th century average for every 

month between 1971 and 2022 

 

 
 

Note. In the Figure each rectangle is a month, and each column is a year. The rows correspond to 

a specific month across all years available. From. USA Facts Loudoun County. (2022, 

September 1). Climate in Loudoun County Virginia. USA Facts. Retrieved November 13, 2022, 

from https://usafacts.org/issues/climate/state/virginia/county/loudoun-county#temperature  
 

Method 2:  Census tract 6117.02 Analysis  

 

For my census tract analysis, I first chose a Loudoun County census tract that I could 

analyze for climate vulnerability indicators using the “Neighborhoods at Risk'' tool from the U.S 

Climate Resilience Toolkit, as well as the EJScreen, and the NOAA Climate Toolkit. Loudoun 

County is divided into 75 census tracts under the U.S census with thousands of people residing in 

each census tract (Neighborhoods at Risk, 2022).  

I decided to choose one of the 17 census tracts considered “higher risk” or more 

vulnerable to climate change on Neighborhoods at Risk (2022) using the URL 

https://nar.headwaterseconomics.org/51107/explore/map. I then clicked on the census tract 

outlined in dark blue in Figure 23 below.  

 

  

https://usafacts.org/issues/climate/state/virginia/county/loudoun-county#temperature
https://nar.headwaterseconomics.org/51107/explore/map
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Figure 23: Census tract 6117.02 in blue 

 

 

Note. From. Neighborhoods at Risk Loudoun County. (2022). Neighborhoods at Risk Loudoun 

County . Headwaters Economics . Retrieved November 20, 2022, from 

https://nar.headwaterseconomics.org/51107/explore/map   

 

 

From there, a box popped up with more information about my selected census tract, with 

an option to download a report on my selected tract. I collected data from that census tract in the 

Neighborhoods at Risk database including population, demographic characteristics, and 

geographic characteristics such as the amount of impervious surface area in the census tract and 

the percentage of tree cover.  

https://nar.headwaterseconomics.org/51107/explore/map
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Next, I went to the EPA’s EJScreen site and collected data on the identical census tract. 

First, I went to the website using the url: https://www.epa.gov/ejscreen and clicked the “Launch 

tool link” (EPA EJScreen, 2022). This gave me the following URL: 

https://ejscreen.epa.gov/mapper/ (EPA EJScreen Mapper, 2022). Next, I clicked on the box in 

the top-right corner of the screen and searched for Loudoun County, Virginia. This gave me a 

map that was centered on Loudoun County, Virginia. I then selected the census tract area that 

corresponded to census tract 6117.02 from the Neighborhoods at Risk website. I did this by 

going to the “reports” section in the top right corner and selecting “Select Tract.”  I then selected 

the same census tract as I did in Figure 23. The results of this process are shown below in  

Figure 24.  

  

https://www.epa.gov/ejscreen
https://ejscreen.epa.gov/mapper/
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Figure 24: EPA EJScreen mapping tool for selected Loudoun County census tract (in red) 

 

Note. Red outline represents the selected census tract. The “Select Tract” area is selected. From. 

EPA EJScreen Mapper (2022). “EJScreen: Environmental Justice Screening and Mapping Tool.” 

EPA. Environmental Protection Agency. EPA EJScreen (2022). https://ejscreen.epa.gov/mapper/ 

 

Next, I clicked on the outlined census tract and selected “Explore Reports.” A pop-up 

propagated to the top left corner of my screen with the census tract number, state, and 

population, as well as information labeled “Environmental Justice Indexes,” “Pollution and 

Sources,” and “Socioeconomic Indicators.” Since the census tract number was labeled differently 

than on the Neighborhoods at Risk website, I made sure that the population (2,863) and shape of 

the census tracts matched. I then clicked on the “Environmental Justice Indexes” tab and selected 

“State Percentiles” to compare the selected block group to Virginia and the U.S. This 

information under the “Environmental Justice Indexes” tab includes air quality data. This data 

includes information such as census tract concentrations of particulate matter and ozone, as well 

https://ejscreen.epa.gov/mapper/
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as exposure levels to harmful pollutants such as lead paint and hazardous waste. I also decided to 

select the “Socioeconomics Indicators” tab to collect more information about my selected census 

tract such as the percentage of people of color, how many people are low income, etc.   

Finally, I visited the NOAA Climate Toolkit website with the URL 

https://www.ncei.noaa.gov/access/billions/mapping to find the vulnerability of census tract 

6117.02 (NOAA Risk Mapping, 2022). This provides more perspective to the census tract 

analysis by assessing how likely the area inside the census tract will be damaged by severe 

weather events. First, I clicked the state of Virginia on the map of the U.S on the top of the page. 

I then scrolled down the page to see the larger map of Virginia. Third, I zoomed in on Loudoun 

County and selected census tract 6117.02. A “Risk and Vulnerability” report propagated on my 

screen. Finally, I zoomed out my screen to see the report more easily. An example report is 

shown in Figure 17. The results of Methods procedures 1 and 2 are provided in the next section.  

  

https://www.ncei.noaa.gov/access/billions/mapping
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XII.  Results 

a. Method 1 Results 

In developing a Loudoun County climate adaptation plan which proposes to adopt 

adjacent Fairfax’s climate adaptation plan as a template, it is important to validate the 

assumption that these two neighboring counties share a common climate profile. In this regard, I 

chose to utilize the USA FACTS website and its “Climate Toolkit” which provides a 

chronological means for comparing weather parameters between Fairfax and Loudoun Counties. 

I selected a time frame between 1971-2022 as a comparison. I then obtained comparison 

temperature and precipitation charts for Loudoun and Fairfax County (Figures 19-22). 

 Comparative results from this model between Fairfax and Loudoun County temperature 

and precipitation profiles showed an almost perfect correlation between the two counties with 

respect to these two weather parameters. Thus, it is not unreasonable to assume that Resilient 

Fairfax can be instructive toward Loudoun County’s development of a corresponding adaptation 

plan based on temperature and precipitation data (Figures 19-22).  
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b. Method 2 Results 

 

In developing a climate adaptation plan, it is important to understand the condition of the 

people living in the study area to allocate resources more effectively and to better understand 

their needs. As I discussed in the methods section, I chose to analyze a small study area or census 

tract to show how a Loudoun County climate adaptation plan could develop a resident climate 

vulnerability analysis for a climate adaptation plan. This is similar to the Fairfax County 

planning team’s analysis in its Climate Vulnerability and Risk Assessment Report. A full analysis 

of this kind would have to analyze all census tracts that exist in Loudoun County.  

 Census tract 6117.02 is in eastern Loudoun County on the border between Fairfax and 

Loudoun County (Figure 23). The area, containing over 2800 people, is predominantly urban, 

with about ¾ of the county lacking tree cover (Figure 25).  

Figure 25: Census tract 6117.02 information from Neighborhoods at Risk  

 

 
Note. From. Neighborhoods at Risk Loudoun County. (2022). Neighborhoods at Risk Loudoun 

County . Headwaters Economics . Retrieved November 20, 2022, from 

https://nar.headwaterseconomics.org/51107/explore/map  

 

 

https://nar.headwaterseconomics.org/51107/explore/map
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About 45% of the census tract is made up of impermeable surface, making the area more 

vulnerable to flooding, though only 1.3% of the tract is located within a 500-year floodplain, as 

the area is well above sea level and a fair distance from the Potomac River. Over 71% of the 

area’s population is Hispanic, and 9.1% of the tract’s residents are not proficient in English 

(Figure 25), indicating that outreach efforts to the area may need to include languages other than 

English, such as Spanish. This fact is supported by the next figure from EJScreen (Figure 26), 

which indicates that the census tract is around the 80th percentile of census tracts in the U.S in 

“limited English proficiency,” indicating that only about 20% of U.S census tracts have a greater 

proportion of residents with limited English proficiency.  

Figure 26: EJScreen socioeconomic indicators for census tract 6117.02 

 

 
Note. From. EPA EJScreen (2022). “EJScreen: Environmental Justice Screening and Mapping 

Tool .” EPA. Environmental Protection Agency. https://www.epa.gov/ejscreen  

 

 Looking at the EJScreen environmental indicators, the census tract is exposed to a greater 

concentration of pollutants including ozone, particulate matter, and hazardous waste than most 

https://www.epa.gov/ejscreen
https://www.epa.gov/ejscreen


 

61 
 

U.S census tracts based on the data provided (Figure 27). Greater exposure to toxic chemicals 

could make residents more vulnerable to health problems and less able to adapt to climate 

change. Proximity to traffic, EPA superfund sites, and other pollution sources may also make 

residents more vulnerable. A Loudoun County climate adaptation plan should consider how 

people in census tract 6117.02 are particularly vulnerable to the effects of climate change and 

consider this vulnerability in the climate adaptation and decision-making process.  

 

 

Figure 27: EJScreen environmental justices indexes for census tract 6117.02 

 
Note. From. EPA EJScreen (2022). “EJScreen: Environmental Justice Screening and Mapping 

Tool .” EPA. Environmental Protection Agency. https://www.epa.gov/ejscreen  

 

 The overall vulnerability of census tract 6117.02 is summarized in the NOAA summary 

of the census tract (Figure 28). In the NOAA summary, a higher number indicates an area is at a 

greater risk for the selected climate hazard. Overall, the census tract is less vulnerable to drought 

https://www.epa.gov/ejscreen
https://www.epa.gov/ejscreen
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than the average Virginia and U.S census tract, scoring a 3.86 compared to the Virginia average 

of 7.12 and the U.S average of 11.61. The census tract also scores below average for flood risk. 

However, the census tract scores well above average for vulnerability to cyclones, winter storms, 

and severe storms. Overall, the census tract scores a 12.94 on overall climate risk, which is 

higher than the Virginia average of 8.46, but lower than the U.S average of 13.3.  
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Figure 28: NOAA Risk and Vulnerability summary for census tract 6117  

 
Note. From. NOAA Risk Mapping. (2022). NOAA National Centers for Environmental 

Information (NCEI) U.S. Billion-Dollar Weather and Climate Disasters . Disaster and Risk 

Mapping. Retrieved November 29, 2022, from 

https://www.ncei.noaa.gov/access/billions/mapping  

  

https://www.ncei.noaa.gov/access/billions/mapping


 

64 
 

XIII   Discussion  

Loudoun County is experiencing more severe storms related to climate change, which are 

a threat to Loudoun County’s residents and infrastructure, costing millions of dollars in damages, 

response, and recovery efforts per event.  

In response, the Loudoun County Board of Supervisor proposed a Climate Action plan 

called the Environmental and Energy Work Plan, which primarily focuses on mitigation 

measures including reducing greenhouse gas emissions.  

Reacting to the Loudoun County proposal, Loudoun environmental advocacy groups 

argued for a holistic plan which would additionally address climate adaptation and resilience.  A 

comprehensive climate adaptation plan would provide the necessary measures to help Loudoun 

County face the rigors of climate change.  

While Loudoun County does not currently have a climate adaptation plan, an 

environmental adaptation plan exists for nearby Fairfax County called the Resilient Fairfax 

Climate Adaptation and Resilience Plan.  

The quantitative methods section shows that Loudoun and adjacent Fairfax Counties 

share a similar climate profile. Additionally, the proximity of the two counties and their common 

climate goals could facilitate cooperation on environmental initiatives.  

In this regard, the Fairfax County Board of Supervisors recently enacted a coordinated 

effort addressing climate change adaptation and resiliency that could form a template for how 

nearby Loudoun County could modify its proposed plan 

 Furthermore, Resilient Fairfax is a viable model for a potential Loudoun County climate 

adaptation plan for its comprehensiveness and its intensive stakeholder involvement process. 
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Fairfax County is also located near Loudoun County and has similar population demographics 

and geography. 

 In the Resilient Fairfax proposal, the problems associated with climate change are 

outlined utilizing future climate projections with the associated risks and vulnerability faced by 

Fairfax County residents and infrastructure. As part of its plan, Fairfax utilized NASA GIS tools 

and NASA satellite data to develop maps for showing climatic trends e.g., heat maps regarding 

different Fairfax census tracts (Figure 14). 

Considering the benefits of pursuing a more holistic approach, I propose a climate 

adaptation plan for Loudoun County modeled after Fairfax County’s Resilient Fairfax plan.   

To remove barriers towards achieving an effective climate adaptation plan, Loudoun and 

Fairfax counties would benefit from joint cooperation on environmental initiatives as well as 

coordination with other jurisdictions’ environmental plans including federal agencies. 

In this respect, federal cooperation, including working with the EPA and its EPA region 3 plan 

measures, would help ensure region-wide success.   

 The EPA Region 3 plan contains adaptation measures consistent with Resilient Fairfax 

but stresses regional cooperation and the use of mapping and tools, such as EJScreen, to better 

understand climate impacts.  

 As illustrated in Result Section Method 2, incorporating several environmental tools, 

including those relating to environmental justice and climate vulnerability, would potentially 

optimize the ability to overcome obstacles in formulating and implementing a proposed Loudoun 

climate adaptation plan.        

 Thus, a Loudoun climate adaptation plan consistent with Resilient Fairfax’s adaptation 

measures, and jurisdictional cooperation in line with the EPA Region 3 Plan, would help ensure 
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Loudoun County’s success and provide transformative adaptation to the county’s infrastructure 

and residents while improving climate resilience. 
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XIV.   Conclusion   

Climate change represents a threat in the U.S Mid-Atlantic region that must be addressed 

at multiple levels of government, including at the regional, state, and local levels. Even if 

greenhouse gas emissions are reduced on a global scale, climate adaptation is necessary to 

protect people and infrastructure from the impacts of climate change. Representatives in 

Loudoun County, Virginia realize that proactive environmental policies are needed to address the 

impacts of human development and climate change, but the county does not have a holistic 

environmental adaptation plan to protect its residents from future climate threats, including 

severe storms, drought, and extreme heat. Thus, there is a need for Loudoun County to develop a 

comprehensive climate adaptation plan that will result in future climate resilience. 

 Loudoun County’s climate adaptation plan should be modeled after Fairfax County’s 

Resilient Fairfax and include four major parts. First, Loudoun’s plan should include a robust 

engagement process with county residents and organizations. Second, an assessment of areas and 

groups more vulnerable to climate change, Third, a summary of how climate change will impact 

the county’s people, economy, and infrastructure. Finally, it should include an interactive method 

to convey the plan’s information to the public.  

Obstacles to a successful climate adaptation plan should be addressed through 

cooperation with city, council, and local governments as well as federal agencies such as the 

EPA. An optimal Loudoun County climate adaptation plan would be achieved using climate 

adaptation tools that would allow the county to gather information and better apportion 

resources. Following this developmental strategy provides Loudoun the best opportunity to 

achieve a successful climate adaptation plan. Loudoun County cannot afford to be left behind. 
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