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Executive Summary 
Impacts from climate change are already being felt in Virginia, from rising sea levels on the coast to increasingly 

severe flash floods and heat waves inland. Based on the latest scientific research, we expect observed changes in 

the Virginia Piedmont to worsen over the coming years and decades.  

Albemarle County needs to prepare for the drastic shifts in temperatures, precipitation, and seasonal patterns 

that climate change is bringing to our region. These shifts will bring shocks and stressors to our local community, 

economy, environment, and infrastructure. 

To adapt to climate change, build resilience to the shocks it will bring, and reduce harmful impacts to our commu-

nity, we need to engage in thoughtful, inclusive planning that centers community members who will be most 

affected. Several recent County documents, including the Comprehensive Plan (2015) and the Climate Action Plan 

(2020), call on staff to create a climate adaptation and resilience plan to prepare for and to alleviate the challenges 

brought by climate change. 

The first step in planning for resilience is to understand the specific climate change risks that we will face here in 

Albemarle County. This report, the Climate Vulnerability and Risk Assessment, provides a comprehensive overview 

of those risks. 

What This Report Is 
To assess climate change related risks for Albemarle County, the Climate Vulnerability and Risk Assessment iden-

tifies which natural hazards exacerbated by climate change will affect our region, who and what in our community 

will be most exposed to these hazards, and where there is greater vulnerability to adverse impacts.  

Specifically, this report analyzes five areas of information related to how climate change will affect us in 
Albemarle County: 

1. major changes to temperature and precipitation by 2050 and 2075 that will drive acute shifts in weather 

patterns and exacerbate natural hazards that we experience;  

2. the primary hazards that our community is most likely to face on those time horizons, including extreme 

heat, drought, wildfire, flooding, pests and disease, and disruptions to seasonal weather patterns;  

3. the groups and areas of our community that will be most exposed to these hazards, which may vary by 

hazard (e.g., a drought will affect the whole county, whereas a flash flood might affect a specific part of 

the county);  

4. social, economic, ecological, and infrastructural conditions that may make some community members, 

businesses, and habitats more vulnerable to these hazards; and  

5. the harmful impacts that are likely to occur when a hazardous event takes place.  

Key Concepts 
The report analyzes the interaction among several conditions, trends, and likely events, defined below. Unless 

otherwise noted, these definitions are drawn from Chapter 19 of the report Climate Change 2014: Impacts, Ad-

aptation, and Vulnerability by the Intergovernmental Panel on Climate Change (IPCC). 
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Climate Change άǊŜŦŜǊǎ ǘƻ ƭƻƴƎ-term shifts in temperatures and weather patterns. These shifts may be natural, 

such as through variations in the solar cycle. But since the 1800s, human activities have been the main driver of 

climate change, primarily due to burning fossil fuels like coal, oil and gas. Burning fossil fuels generates greenhouse 

Ǝŀǎ ŜƳƛǎǎƛƻƴǎ ǘƘŀǘ ŀŎǘ ƭƛƪŜ ŀ ōƭŀƴƪŜǘ ǿǊŀǇǇŜŘ ŀǊƻǳƴŘ ǘƘŜ 9ŀǊǘƘΣ ǘǊŀǇǇƛƴƎ ǘƘŜ ǎǳƴΩǎ ƘŜŀǘ ŀƴŘ ǊŀƛǎƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜǎέ 

ό¦ƴƛǘŜŘ bŀǘƛƻƴǎΣ ά²Ƙŀǘ Lǎ /ƭƛƳŀǘŜ /ƘŀƴƎŜΚέύΦ 

Hazards ƛƴŎƭǳŘŜ άǘƘŜ ǇƻǘŜƴǘƛŀƭ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ŀ ƴŀǘǳǊŀƭ ƻǊ ƘǳƳŀƴ-induced pƘȅǎƛŎŀƭ ŜǾŜƴǘ ƻǊ ǘǊŜƴŘΧ ǘƘŀǘ Ƴŀȅ ŎŀǳǎŜ 

loss of life, injury, or other health impacts, as well as damage and loss to property, infrastructure, livelihoods, 

ǎŜǊǾƛŎŜ ǇǊƻǾƛǎƛƻƴΣ ŜŎƻǎȅǎǘŜƳǎΣ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜǎƻǳǊŎŜǎΦέ Lƴ ǘƘƛǎ ǊŜǇƻǊǘΣ ǿŜ ŘƛǎŎǳǎǎ ŦƛǾŜ ƘŀȊŀǊŘǎ exacerbated 

by climate change that are most relevant to Albemarle County; these include: 

 

Extreme Heat includes temperatures that are much hotter and/or more humid than average, as 
well as unseasonable weather. In the summer, this can cause heat-related illness, and in the late 
winter and early spring, this can cause damage to orchards and other agriculture. 

 

Drought includes a prolonged period of abnormally low rainfall, which can lead to lower surface 
and ground water levels. 

 
Wildfire includes a destructive fire that can quickly spread over brush and forested land. 

 
Flooding includes fluvial (or riverine) flooding caused by excessive or intense precipitation. 

 
Disease and Pestilence includes pests and diseases that harm people, woodland, and agriculture. 

 

Exposure ǊŜŦŜǊǎ ǘƻ ǘƘŜ άǇǊŜǎŜƴŎŜ ƻŦ ǇŜƻǇƭŜΣ ƭƛǾŜƭƛƘƻƻŘǎΣ ǎǇŜŎƛŜǎ ƻǊ ŜŎƻǎȅǎǘŜƳǎΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŦǳƴŎǘƛƻƴǎΣ ǎŜǊǾƛŎŜǎΣ 

and resources, infrastructure, or economic, social, or cultural assets in places and settings that could be adversely 

ŀŦŦŜŎǘŜŘέ ōȅ ƘŀȊŀǊŘǎΣ ǎǇŜŎƛŦƛŎŀlly those exacerbated by climate change. 

Vulnerability ŜƴŎƻƳǇŀǎǎŜǎ ǘƘŜ άǇǊƻǇŜƴǎƛǘȅ ƻǊ ǇǊŜŘƛǎǇƻǎƛǘƛƻƴ ǘƻ ōŜ ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘŜŘΦ ±ǳƭƴŜǊŀōƛƭƛǘȅ ŜƴŎƻƳǇŀǎǎŜǎ 

a variety of concepts and elements including sensitivity or susceptibility to harm and lack of capacity to cope and 

ŀŘŀǇǘΦέ 

Impacts άǊŜŦŜǊ ǘƻ ǘƘŜ effects on natural and human systems of extreme weather and climate events and of climate 

changeΦέ 

Risk ǊŜŦŜǊǎ ǘƻ ǘƘŜ άǇƻǘŜƴǘƛŀƭ ŦƻǊ ŎƻƴǎŜǉǳŜƴŎŜǎ ǿƘŜǊŜ ǎƻƳŜǘƘƛƴƎ ƻŦ ǾŀƭǳŜ ƛǎ ŀǘ ǎǘŀƪŜ ŀƴŘ ǿƘŜǊŜ ǘƘŜ ƻǳǘŎƻƳŜ ƛǎ 

uncertain, recognizing the diversity of values. Risk is often represented as probability of occurrence of hazardous 

ŜǾŜƴǘǎ ƻǊ ǘǊŜƴŘǎ ƳǳƭǘƛǇƭƛŜŘ ōȅ ǘƘŜ ƛƳǇŀŎǘǎ ƛŦ ǘƘŜǎŜ ŜǾŜƴǘǎ ƻǊ ǘǊŜƴŘǎ ƻŎŎǳǊΦέ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ƎǊŀǇƘƛŎ ŦǊƻƳ ǘƘŜ Lt//Ωǎ Climate Change 2014 report depicts these concepts and the relationships 

among them: 
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Figure A: Replica of Figure 19-1, Chapter 19: Emergent Risks and Key Vulnerabilities, in Climate Change 2014: Impacts, Adaptation, and 
Vulnerability (IPCC AR5 WG2 A, 2014, p. 1046). 

Climate change (shown on the left) produces and exacerbates specific hazardsτincluding individual events and 

trends over time. Socioeconomic processes (at right)τǿƘƛŎƘ Ŏŀƴ ƛƴŎƭǳŘŜ άŀ broad set of factors such as wealth, 

social status, and genderέτand to some extent climate change (left) produce exposure and vulnerability. Haz-

ards, exposure, and vulnerability are the three factors that directly produce the risk (center) of adverse impacts. 

The graphic shows that the overall system can be a cyclical process, in which impacts can in turn affect climate 

change and socioeconomic processes. 

Method 
The basic approach of this assessment is to consider the interaction between what climate change will bring to 

our region and how that will affect the people, natural environment, built environment, and economy specific to 

Albemarle County. We do this by considering the intersection of climate-related hazards and specific conditions 

on the ground. Sometimes this literally takes the form of a layered map. For example, in Figure 73 we depict the 

areas of the county most likely to experience extreme heat superimposed on a countywide geographic distribution 

of buildings in poor condition or without central cooling in order to identify areas that will be more affected by 

the hotter heat waves anticipated in the future. 

Using the formal concepts introduced above, the method involves considering climate-related hazards, exposure 

to those hazards, and vulnerability ǘƻ ǘƘŜ ƘŀȊŀǊŘǎΩ ŜŦŦŜŎǘǎ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ƻƴŜ ŀƴƻǘƘŜǊΦ ²Ŝ ƛŘŜƴǘƛŦȅ ƭƛƪŜƭȅ ƘŀȊπ

ards based on what several climate models in aggregate predict for our region in the coming decadesτextreme 

heat, drought, wildfire, flooding, and pests and disease. We identify exposure and vulnerability to these hazards 

based on a review of numerous socioeconomic indicators for Albemarle County. Putting these together, we 
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quantify predicted impacts for the years 2050 and 2075 and under two future climate change scenariosτlow 

emissions and high emissions. 

When we display this information in tables, charts, and maps, we highlight key observations for the reader to 

consider. Each chapter contains a detailed description of the data used and how we present it. We retrieved all 

the data for this report from publicly accessible databases, County datasets, or partner organizations. 

How to Read the Report 
Most of the chapters of this report follow a similar structure. Understanding that structure will help readers nav-

igate the information and locate sections of interest. 

The Introduction presents the purpose of this report, outlines the topics covered within it, and defines key termi-

nology. It largely mirrors the Executive Summary. 

Chapter 1: Albemarle County provides iƴŦƻǊƳŀǘƛƻƴ ŀƴŘ Řŀǘŀ ŀōƻǳǘ ǘƘŜ ŎƻǳƴǘȅΩǎ όмύ ǇƻǇǳƭŀǘƛƻƴΣ όнύ ƴŀǘǳǊŀƭ ŜƴǾƛπ

ronment, (3) built environment, and (4) economy. These four categories form the basis of information about con-

ditions in the county that may contribute to exposure and vulnerability to hazards exacerbated by climate change. 

Subsequent chapters on specific hazards will reference these four categories when discussing exposure and vul-

nerability. Chapter 1 could be understood as corresponding to the socioeconomic processes depicted at right in 

the IPCC 2014 graphic shown above. 

Chapter 2: Climate Change presents predictions over time for changing temperature and precipitation patterns 

in Albemarle County, based on multiple climate change models. Chapter 2 corresponds to the climate system 

depicted at left in the IPCC 2014 graphic shown above. These broad shifts in regional climate patterns set the 

stage for specific hazards discussed in subsequent chapters. 

Chapters 3-7 cover the following climate-related hazards in order: extreme heat, drought, wildfire, flooding, and 

pests and diseases. These chapters follow a similar structure to one another, outlined below: 

¶ Background: This section provides contextual information about the hazard in question and related con-

cepts. 

¶ Current and Future Conditions: This section discusses the specific predictions for the hazard in question, 

based on the broader climate models presented in Chapter 2. The material in this section corresponds to 

the likely hazards, one of the direct factors for risk in the IPCC 2014 graphic. 

¶ Exposure: ¢Ƙƛǎ ǎŜŎǘƛƻƴ ǇǊƻǾƛŘŜǎ ŀ ōǊƛŜŦ ƻǾŜǊǾƛŜǿ ƻŦ Ƙƻǿ ǘƘŜ ŎƻǳƴǘȅΩǎ ǇƻǇǳƭŀǘƛƻƴΣ ƴŀǘǳǊŀƭ ŦŜŀǘǳǊŜǎΣ ōǳƛƭǘ 

environment, and economy may be exposed to the hazard. Only those categories that are explicitly ex-

posed to the hazard are discussed in this section, which represents one of the direct factors for risk in 

the IPCC 2014 graphic. 

¶ Vulnerability: This section examines potential vulnerabilities to the climate-related hazard that may 

worsen the impacts for some groups or parts of the community, addressing each of the four categories 

introduced in Chapter 1: (1) population, (2) natural environment, (3) built environment, and (4) econ-

omy. The section represents one of the direct factors for risk in the IPCC 2014 graphic. 

¶ Potential Impacts: This section combines the previous information of each chapter and describes the 

impacts that will likely occur in the event of a given hazard. We categorize impacts by the same four cat-

egories introduced in Chapter 1 and discussed in the section on vulnerability: (1) population, (2) natural 

environment, (3) built environment, and (4) economy. The section corresponds to the central risk item 

in the IPCC 2014 graphic. 
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Throughout the report, we use several visual icons to help the reader identify the hazards and aspects of the 

community that will be impacted. 

Hazards 

Extreme Heat Drought Wildfire Flooding Pests & Disease 

     
 

Community Category 

People Natural Environment Built Environment Economy 

    
 

Conclusions 
Average temperatures in Albemarle County will rise significantly over the coming decades. That will lead to hotter 

summers and warmer winters. Events and trends associated with the hazards discussed in this report will include 

longer, hotter heat waves that pose public health risks and shifting seasonal patterns that bring early blooms, late 

spring frosts, and early fall frosts, which can harm agriculture and our broader natural environment. Long-term 

average warming will produce longer dry spells between rainfall and more intense precipitation when it does rain, 

yielding the dual prediction of increased drought and flooding. Warmer temperature averages year-round, in-

creasing heat waves, and longer dry spells will increase the risk of wildfire in our region (although that risk will 

remain low compared to other parts of the United States). Longer summers and warmer winters will increase the 

prevalence of pests that can spread disease to humans, animals, and plants.  

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŀǊŜ ŀ ǎŀƳǇƭŜ ƻŦ ǘƘŜ ǊŜǇƻǊǘΩǎ ǎpecific forecasted impacts for Albemarle County for the year 2050 

under the high emission scenario:  

¶ We will experience triple the number of days with temperatures above 95°F and five to nine times as 

many days with evening temperatures greater than 75°F, which can exacerbate heat illness. Approxi-

mately 37,000 additional people will be exposed to heat island effect, and rates of heat illness will double. 

¶ The probability of a major drought occurring will increase sixfold, and average annual agricultural losses 

due to drought will increase more than two-and-a-half times.* 

¶ Financial losses from will increase more than two-and-a-half times, and the need for shelters for displaced 

people will increase more than sixfold.  

¶ The number of days when more than two inches of rain falls is expected to double, and the amount of 

rainfall associated with a 100-year, 24-ƘƻǳǊ ǎǘƻǊƳ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ŦǊƻƳ млΦо ǘƻ мн ƛƴŎƘŜǎΦϝ 

¶ We will experience an additional month per year of mosquito activity, increasing the prevalence of vector-

borne illness.  

*Note: Increasing likelihood of drought and extreme precipitation may come as a surprise to readers. Climate 

models predict less frequent rain throughout the year but more precipitation during individual storms. 

The following tables and charts provide a summary of the relevant vulnerabilities, risks, and predicted impacts for 

ƻǳǊ ŎƻƳƳǳƴƛǘȅ ǘƘŀǘ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ŘŜǘŀƛƭ ƛƴ ǘƘŜ ǊŜǇƻǊǘΩǎ ŎƘŀǇǘŜǊǎΦ 



10 | A l b e m a r l e  C o u n t y  C l i m a t e  V u l n e r a b i l i t y  a n d  R i s k  A s s e s s m e n t 

The following table lists the most relevant vulnerabilities for each climate-related hazard that we identified across 

the four categories of people, natural environment, built environment, and economy. Awareness of these vulner-

abilities will inform efforts to engage our community and build resilience to climate change. 

 

Figure B ǇǊƻǾƛŘŜǎ ŀ Ǿƛǎǳŀƭ ŘŜǇƛŎǘƛƻƴ ƻŦ ǘƘŜ Ǌƛǎƪ Ŝǉǳŀǘƛƻƴ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ Lt// ŀǎ ǘƘŜ άǇǊƻōŀōƛƭƛǘȅ ƻŦ ƻŎŎǳǊǊŜƴŎŜ ƻŦ 

ƘŀȊŀǊŘƻǳǎ ŜǾŜƴǘǎ ƻǊ ǘǊŜƴŘǎ ƳǳƭǘƛǇƭƛŜŘ ōȅ ǘƘŜ ƛƳǇŀŎǘǎ ƛŦ ǘƘŜǎŜ ŜǾŜƴǘǎ ƻǊ ǘǊŜƴŘǎ ƻŎŎǳǊΦέ ¢ƘŜ highest risk occurs 

when higher hazard probability occurs in conjunction with high impact in the event of a hazard. The lowest risk 

occurs when lower hazard probability and lower impact occur together. Medium risk occurs when a hazard is 

highly probably but the impact is relatively low or when a hazard is not likely to occur but the impact would be 

high if that hazard did occur. 

Four charts appear in Figure B, each reflecting the risk associated with the four community categories: people, 

natural environment, built environment, and economy. Each chart plots the five hazards by the respective haz-

ŀǊŘΩǎ ǇǊƻōŀōƛƭƛǘȅ ŀƴŘ ǘƘŜ ƛƳǇŀŎǘ ƛŦ ǘƘŀǘ ƘŀȊŀǊŘ ƻŎŎǳǊǎΦ wŜŀŘŜǊǎ ǿƛƭƭ ǎŜŜ ǘƘŀǘ ǘƘŜ Ǌƛǎƪ ƭŜǾŜƭ ƛǎ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǘƘŜ 

same across all parts of the community or for all hazards. 
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Figure B: Visual depiction of the risk eǉǳŀǘƛƻƴ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ Lt// ŀǎ ǘƘŜ άǇǊƻōŀōƛƭƛǘȅ ƻŦ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ƘŀȊŀǊŘƻǳǎ ŜǾŜƴǘǎ ƻǊ ǘǊŜƴŘǎ ƳǳƭǘƛǇƭƛŜŘ 
ōȅ ǘƘŜ ƛƳǇŀŎǘǎ ƛŦ ǘƘŜǎŜ ŜǾŜƴǘǎ ƻǊ ǘǊŜƴŘǎ ƻŎŎǳǊΦέ 

Finally, the following table ǎǳƳƳŀǊƛȊŜǎ ǘƘŜ ǊŜǇƻǊǘΩǎ ǉǳŀƴǘƛǘŀǘƛǾŜ ŦƛƴŘƛƴƎǎ ŦƻǊ нлрл ŀƴŘ нлтр ŀƴŘ ŦƻǊ ǘƘŜ two emis-

sions scenarios. The third column (Current) provides annual averages over periods spanning ten to fifty years, 

depending on the impact variable. Columns 4-7 project impacts for each year and emissions scenario, with the 

exception of flooding (only modeled for 2075 high emissions). 

Hazard Annual Impacts 
Current (Avg. 

Annual) 
2050 ς Low 
Emissions 

2050 ς High 
Emissions 

2075 ς Low 
Emissions 

2075 ς High 
Emissions 

 

Heat Illness (People) 22 +73% +100% +123% +173% 

Livestock Losses Minimal Not Modeled 
+$100K-
$150K 

Not Modeled 
+$250K-
$300K 

Extreme Heat Agriculture Loss $357,508 +16% +69% +59% +142% 

Frost Agriculture Loss $581,589 +30% +41% +41% +77% 

Fruit Set Failure Agriculture Loss $21,317 +99% +149% +139% +288% 

Air Conditioning Cost - Residential $7,842,744 +112% +134% +184% +260% 

Air Conditioning Cost - Other Bldgs. $1,805,278 +112% +134% +184% +260% 

Transportation Loss $0 $0 +$20K-$30K +$20K-$30K +$125-$175K 

Economic Impact due to Heat $20,000,000 +499% +587% +570% +792% 

Drought Agriculture Loss $289,317 +84% +177% +146% +223% 
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Hazard Annual Impacts 
Current (Avg. 

Annual) 
2050 ς Low 
Emissions 

2050 ς High 
Emissions 

2075 ς Low 
Emissions 

2075 ς High 
Emissions 

 

Water Costs $206,953 +149% +274% +304% +431% 

Algae Bloom Costs $103,100 +31% +44% +57% +83% 

Business Loss $203,490 +84% +177% +146% +223% 

 

Displaced Population (People) 0.36 +317% +567% +456% +983% 

Public Shelter Requirements (Peo-
ple) 

0.03 +233% +567% +567% +900% 

Wildfire Agricultural Loss $6,800 +84% +177% +146% +223% 

Wildfire Building Loss $137,726 +84% +177% +146% +223% 

Wildfire Utility Loss $2,500 +84% +177% +146% +223% 

Wildfire Economic Loss ($) $24,934 +84% +177% +146% +223% 

 

Displaced Population (People) 2 Not Modeled Not Modeled Not Modeled +120% 

Public Shelter Requirements (Peo-
ple) 

0.8 Not Modeled Not Modeled Not Modeled +138% 

Flood Agriculture Loss $118,526 Not Modeled Not Modeled Not Modeled +150% 

Flood Building Loss $503,131 Not Modeled Not Modeled Not Modeled +301% 

Flood Economic Loss $799,527 Not Modeled Not Modeled Not Modeled +182% 

 

Human Lyme Disease (Cases) 40 +43% +43% +75% +80% 

Other Tick/Mosquito-Spread Hu-
man Disease (Cases) 

13 +38% +46% +77% +77% 

Pests/Disease Agricultural Loss $69,928 +5% +6% +7% +9% 

 

Next Steps 
Climate change will have significant impacts on the people, natural and built environments, and economy of Al-

bemarle County. Taken together, these projected impacts illuminate the urgency and importance of climate ad-

ŀǇǘŀǘƛƻƴ ŀƴŘ ǊŜǎƛƭƛŜƴŎŜ ǇƭŀƴƴƛƴƎΣ ŀǎ ǿŜƭƭ ŀǎ ŎƻƴǘƛƴǳƛƴƎ ǘƻ ƛƳǇƭŜƳŜƴǘ ǘƘŜ /ƻǳƴǘȅΩǎ /ƭƛƳŀǘŜ !Ŏtion Plan. Under-

standing the information in the Climate Vulnerability and Risk Assessment will enable staff to facilitate a more 

equitable and inclusive planning process, and ultimately to create a plan with more effective adaptation and re-

silience strategies.  

The information in this report will inform climate adaptation and resilience planning in two ways: First, we will 

use the findings to support community engagement early in the planning process, conducting targeted outreach 

to groups in our community ǿƘƻ Ƴŀȅ ōŜ ƳƻǊŜ ǾǳƭƴŜǊŀōƭŜ ǘƻ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ {ŜŎƻƴŘΣ ǘƘŜ ǊŜǇƻǊǘΩǎ 

findings will allow us to develop data-driven, project-based strategies to build community resilience. 
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Introduction 
Impacts from climate change are already being felt in Virginia, from rising sea levels on the coast to increasingly 

severe flash floods and heat waves inland. Based on the latest scientific research, we expect observed changes in 

the Virginia Piedmont to worsen over the coming years and decades.  

Albemarle County needs to prepare for the drastic shifts in temperatures, precipitation, and seasonal patterns 

that climate change is bringing to our region. These shifts will bring shocks and stressors to our local community, 

economy, environment, and infrastructure. 

To adapt to climate change, build resilience to the shocks it will bring, and reduce harmful impacts to our commu-

nity, we need to engage in thoughtful, inclusive planning that centers community members who will be most 

affected. Several recent County documents, including the Comprehensive Plan (2015) and the Climate Action Plan 

(2020), call on staff to create a climate adaptation and resilience plan to prepare for and to alleviate the challenges 

brought by climate change. 

The first step in planning for resilience is to understand the specific climate change risks that we will face here in 

Albemarle County. This report, the Climate Vulnerability and Risk Assessment, provides a comprehensive overview 

of those risks. 

What This Report Is 
To assess climate change related risks for Albemarle County, the Climate Vulnerability and Risk Assessment iden-

tifies which natural hazards exacerbated by climate change will affect our region, who and what in our community 

will be most exposed to these hazards, and where there is greater vulnerability to adverse impacts.  

Specifically, this report analyzes five areas of information related to how climate change will affect us in Albemarle 

County: 

1. major changes to temperature and precipitation by 2050 and 2075 that will drive acute shifts in weather 

patterns and exacerbate natural hazards that we experience;  

2. the primary hazards that our community is most likely to face on those time horizons, including extreme 

heat, drought, wildfire, flooding, pests and disease, and disruptions to seasonal weather patterns;  

3. the groups and areas of our community that will be most exposed to these hazards, which may vary by 

hazard (e.g., a drought will affect the whole county, whereas a flash flood might affect a specific part of 

the county);  

4. social, economic, ecological, and infrastructural conditions that may make some community members, 

businesses, and habitats more vulnerable to these hazards; and  

5. the harmful impacts that are likely to occur when a hazardous event takes place.  

Key Concepts 
The report analyzes the interaction among several conditions, trends, and likely events, defined below. Unless 

otherwise noted, these definitions are drawn from Chapter 19 of the report Climate Change 2014: Impacts, Ad-

aptation, and Vulnerability by the Intergovernmental Panel on Climate Change (IPCC). 
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Climate Change άǊŜŦŜǊǎ ǘƻ ƭƻƴƎ-term shifts in temperatures and weather patterns. These shifts may be natural, 

such as through variations in the solar cycle. But since the 1800s, human activities have been the main driver of 

climate change, primarily due to burning fossil fuels like coal, oil and gas. Burning fossil fuels generates greenhouse 

Ǝŀǎ ŜƳƛǎǎƛƻƴǎ ǘƘŀǘ ŀŎǘ ƭƛƪŜ ŀ ōƭŀƴƪŜǘ ǿǊŀǇǇŜŘ ŀǊƻǳƴŘ ǘƘŜ 9ŀǊǘƘΣ ǘǊŀǇǇƛƴƎ ǘƘŜ ǎǳƴΩǎ ƘŜŀǘ ŀƴŘ ǊŀƛǎƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜǎέ 

ό¦ƴƛǘŜŘ bŀǘƛƻƴǎΣ ά²Ƙŀǘ Lǎ /ƭƛƳŀǘŜ /ƘŀƴƎŜΚέύΦ 

Hazards ƛƴŎƭǳŘŜ άǘƘŜ ǇƻǘŜƴǘƛŀƭ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ŀ ƴŀǘǳǊŀƭ ƻǊ ƘǳƳŀƴ-ƛƴŘǳŎŜŘ ǇƘȅǎƛŎŀƭ ŜǾŜƴǘ ƻǊ ǘǊŜƴŘΧ ǘƘŀǘ Ƴŀȅ ŎŀǳǎŜ 

loss of life, injury, or other health impacts, as well as damage and loss to property, infrastructure, livelihoods, 

ǎŜǊǾƛŎŜ ǇǊƻǾƛǎƛƻƴΣ ŜŎƻǎȅǎǘŜƳǎΣ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜǎƻǳǊŎŜǎΦέ Lƴ ǘƘƛǎ ǊŜǇƻǊǘΣ ǿŜ ŘƛǎŎǳǎǎ ŦƛǾŜ ƘŀȊŀǊŘǎ ŜȄŀŎŜǊōŀǘŜŘ 

by climate change that are most relevant to Albemarle County; these include: 

 

Extreme Heat includes temperatures that are much hotter and/or more humid than average, as 
well as unseasonable weather. In the summer, this can cause heat-related illness, and in the late 
winter and early spring, this can cause damage to orchards and other agriculture. 

 

Drought includes a prolonged period of abnormally low rainfall, which can lead to lower surface 
and ground water levels. 

 
Wildfire includes a destructive fire that can quickly spread over brush and forested land. 

 
Flooding includes fluvial (or riverine) flooding caused by excessive or intense precipitation. 

 
Disease and Pestilence includes pests and diseases that harm people, woodland, and agriculture. 

 

Exposure ǊŜŦŜǊǎ ǘƻ ǘƘŜ άǇǊŜǎŜƴŎŜ ƻŦ ǇŜƻǇƭŜΣ ƭƛǾŜƭƛƘƻƻŘǎΣ ǎǇŜŎƛŜǎ ƻǊ ŜŎƻǎȅǎǘŜƳǎΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŦǳƴŎǘƛƻƴǎΣ ǎŜǊǾƛŎŜǎΣ 

and resources, infrastructure, or economic, social, or cultural assets in places and settings that could be adversely 

ŀŦŦŜŎǘŜŘέ ōȅ ƘŀȊŀǊŘǎΣ ǎǇŜŎƛŦƛŎŀƭƭȅ ǘƘƻǎŜ ŜȄŀŎŜǊōŀǘŜŘ ōȅ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ 

Vulnerability ŜƴŎƻƳǇŀǎǎŜǎ ǘƘŜ άǇǊƻǇŜƴǎƛǘȅ ƻǊ ǇǊŜŘƛǎǇƻǎƛǘƛƻƴ ǘƻ ōŜ ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘŜŘΦ ±ǳƭƴŜǊŀōƛƭƛǘȅ ŜƴŎƻƳǇŀǎǎŜǎ 

a variety of concepts and elements including sensitivity or susceptibility to harm and lack of capacity to cope and 

ŀŘŀǇǘΦέ 

Impacts άǊŜŦŜǊ ǘƻ ǘƘŜ effects on natural and human systems of extreme weather and climate events and of climate 

changeΦέ 

Risk ǊŜŦŜǊǎ ǘƻ ǘƘŜ άǇƻǘŜƴǘƛŀƭ ŦƻǊ ŎƻƴǎŜǉǳŜƴŎŜǎ ǿƘŜǊŜ ǎƻƳŜǘƘƛƴƎ ƻŦ ǾŀƭǳŜ ƛǎ ŀǘ ǎǘŀƪŜ ŀƴŘ ǿƘŜǊŜ ǘƘŜ ƻǳǘŎƻƳŜ ƛǎ 

uncertain, recognizing the diversity of values. Risk is often represented as probability of occurrence of hazardous 

ŜǾŜƴǘǎ ƻǊ ǘǊŜƴŘǎ ƳǳƭǘƛǇƭƛŜŘ ōȅ ǘƘŜ ƛƳǇŀŎǘǎ ƛŦ ǘƘŜǎŜ ŜǾŜƴǘǎ ƻǊ ǘǊŜƴŘǎ ƻŎŎǳǊΦέ 

The IPCC has also defined risk as άǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ŀŘǾŜǊǎŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ŦƻǊ ƘǳƳŀƴ ƻǊ ŜŎƻƭƻƎƛŎŀƭ ǎȅǎǘŜƳǎΣ ǊŜŎπ

ognizing the diversity of values and objectives associated with such systems. In the context of climate change, 

risks can arise from potential impacts of climate change as well as human responses to climate change. Relevant 

adverse consequences include those on lives, livelihoods, health and wellbeing, economic, social and cultural as-

ǎŜǘǎ ŀƴŘ ƛƴǾŜǎǘƳŜƴǘǎΣ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ǎŜǊǾƛŎŜǎ όƛƴŎƭǳŘƛƴƎ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎύΣ ŜŎƻǎȅǎǘŜƳǎ ŀƴŘ ǎǇŜŎƛŜǎέ ό{w//[Σ 

2019).  



A l b e m a r l e  C o u n t y  C l i m a t e  V u l n e r a b i l i t y  a n d  R i s k  A s s e s s m e n t | 15  
 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ƎǊŀǇƘƛŎ ŦǊƻƳ ǘƘŜ Lt//Ωǎ Climate Change 2014 report depicts these concepts and the relationships 

among them: 

 

Figure A: Replica of Figure 19-1, Chapter 19: Emergent Risks and Key Vulnerabilities, in Climate Change 2014: Impacts, Adaptation, and 
Vulnerability (IPCC AR5 WG2 A, 2014, p. 1046). 

Climate change (shown on the left) produces and exacerbates specific hazardsτincluding individual events and 

trends over time. Socioeconomic processes (at right)τǿƘƛŎƘ Ŏŀƴ ƛƴŎƭǳŘŜ άŀ broad set of factors such as wealth, 

social status, and genderέτand to some extent climate change (left) produce exposure and vulnerability. Haz-

ards, exposure, and vulnerability are the three factors that directly produce the risk (center) of adverse impacts. 

The graphic shows that the overall system can be a cyclical process, in which impacts can in turn affect climate 

change and socioeconomic processes. 

Building Resilience to Climate Change  
Completing the climate risk assessment is an important step in building resilience in our communities. The IPCC 

defines resilience as άthe capacity of social, economic, and environmental systems to cope with a hazardous event 

or trend or disturbance, responding or reorganizing in ways that maintain their essential function, identity, and 

structure, while also maintaining the capacity for adaptation, learning, and transformationέ (Arctic Council, 2013). 

The National Oceanic and Atmospheric Administration (NOAA) has defined five steps to resilience in the U.S. Cli-

mate Resilience Toolkit, shown in Figure 1. This report covers the first two steps: (1) Explore Hazards and (2) Assess 

Vulnerability and Risk. Future work will include identifying climate adaption and resilience strategies after the 

conclusions of this report have been considered. 

https://toolkit.climate.gov/
https://toolkit.climate.gov/
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Figure 1: NOAA Climate Resilience Toolkit 

 

This report is being completed at the same time as the update to the Regional Hazard Mitigation Plan for the 

Thomas Jefferson Planning District. There is overlap between the two documents, and Figure 2 compares the 

hazard mitigation process with the climate change adaptation process. The major differences include the longer 

planning time horizon for climate adaptation, the types of hazards considered, and the additional environmental 

impacts from climate change.  

 
Figure 2: Climate Change Adaptation and Hazard Mitigation 

 

In 2020, the County Board of Supervisors adopted a Climate Action Plan, which focuses on strategies to reduce 

greenhouse gas emissions and the severity of global climate change, known as climate change mitigation. This 

process also has overlaps with identifying climate adaptation strategies, which focus on preparing for the impacts 

https://tjpdc.org/our-work/hazard-mitigation/
https://www.albemarle.org/government/facilities-environmental-services/environmental-services/climate-protection
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of climate change on our local community. Figure 3 compares common climate adaptation strategies and climate 

mitigation strategies.  

 

Figure 3: Climate Change Adaptation and Climate Change Mitigation (Green Resilience Strategies, 2017) 

This report will help County elected officials and staff, local businesses, and community members identify current 

and future vulnerabilities and risks from climate change, focusing on five hazardsτextreme heat, drought, wild-

fire, flooding, and diseases and pests. Other climate change impacts are considered, such as unseasonable 

weather, frost damage, fruit set loss (covered in extreme heat), and algal blooms (covered in drought). The report 

will help the County quantify the local impacts of climate change and build resilience. 

Method 
The basic approach of this assessment is to consider the interaction between what climate change will bring to 

our region and how that will affect the people, natural environment, built environment, and economy specific to 

Albemarle County. We do this by considering the intersection of climate-related hazards and specific conditions 

on the ground. Sometimes this literally takes the form of a layered map. For example, in Figure 73 we depict the 

areas of the county most likely to experience extreme heat superimposed on a countywide geographic distribution 

of buildings in poor condition or without central cooling in order to identify areas that will be more affected by 

the hotter heat waves anticipated in the future. 

Using the formal concepts introduced above, the method involves considering climate-related hazards, exposure 

to those hazards, and vulnerability ǘƻ ǘƘŜ ƘŀȊŀǊŘǎΩ ŜŦŦŜŎǘǎ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ƻƴŜ ŀƴƻǘƘŜǊΦ ²Ŝ ƛŘŜƴǘƛfy likely haz-

ards based on what several climate models in aggregate predict for our region in the coming decadesτextreme 

heat, drought, wildfire, flooding, and pests and disease. We identify exposure and vulnerability to these hazards 

based on a review of numerous socioeconomic indicators for Albemarle County. Putting these together, we quan-

tify predicted impacts for the years 2050 and 2075 and under two future climate change scenariosτlow emissions 

and high emissions. 
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Although we model each of the five hazardsτextreme heat, drought, wildfire, flooding, and pests and diseaseτ

in separate chapters, it is important to understand that these hazards are interconnected. For example, droughts 

and extreme heat create the conditions for wildfire and for flooding when rain occurs. Additionally, socioeconomic 

factors such as population change or intentional changes in land use can exacerbate the conditions for these haz-

ards. 

When we display this information in tables, charts, and maps, we highlight key observations for the reader to 

consider. Each chapter contains a detailed description of the data used and how we present it. We retrieved all 

the data for this report from publicly accessible databases, County datasets, or partner organizations. 

How to Read the Report 
Most of the chapters of this report follow a similar structure. Understanding that structure will help readers nav-

igate the information and locate sections of interest. 

The Introduction presents the purpose of this report, outlines the topics covered within it, and defines key termi-

nology. It largely mirrors the Executive Summary. 

Chapter 1: Albemarle County ǇǊƻǾƛŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ Řŀǘŀ ŀōƻǳǘ ǘƘŜ ŎƻǳƴǘȅΩǎ όмύ ǇƻǇǳƭŀǘƛƻƴΣ όнύ ƴŀǘǳǊŀƭ ŜƴǾƛπ

ronment, (3) built environment, and (4) economy. These four categories form the basis of information about con-

ditions in the county that may contribute to exposure and vulnerability to hazards exacerbated by climate change. 

Subsequent chapters on specific hazards will reference these four categories when discussing exposure and vul-

nerability. Chapter 1 could be understood as corresponding to the socioeconomic processes depicted at right in 

the IPCC 2014 graphic shown above. 

Chapter 2: Climate Change presents predictions over time for changing temperature and precipitation patterns 

in Albemarle County, based on multiple climate change models. Chapter 2 corresponds to the climate system 

depicted at left in the IPCC 2014 graphic shown above. These broad shifts in regional climate patterns set the 

stage for specific hazards discussed in subsequent chapters. 

Chapters 3-7 cover the following climate-related hazards in order: extreme heat, drought, wildfire, flooding, and 

pests and diseases. These chapters follow a similar structure to one another, outlined below: 

¶ Background: This section provides contextual information about the hazard in question and related con-

cepts. 

¶ Current and Future Conditions: This section discusses the specific predictions for the hazard in question, 

based on the broader climate models presented in Chapter 2. The material in this section corresponds to 

the likely hazards, one of the direct factors for risk in the IPCC 2014 graphic. 

¶ Exposure: ¢Ƙƛǎ ǎŜŎǘƛƻƴ ǇǊƻǾƛŘŜǎ ŀ ōǊƛŜŦ ƻǾŜǊǾƛŜǿ ƻŦ Ƙƻǿ ǘƘŜ ŎƻǳƴǘȅΩǎ ǇƻǇǳƭŀǘƛƻƴΣ ƴŀǘǳǊŀƭ ŦŜŀǘǳǊŜǎΣ ōǳƛƭǘ 

environment, and economy may be exposed to the hazard. Only those categories that are explicitly ex-

posed to the hazard are discussed in this section, which represents one of the direct factors for risk in 

the IPCC 2014 graphic. 

¶ Vulnerability: This section examines potential vulnerabilities to the climate-related hazard that may 

worsen the impacts for some groups or parts of the community, addressing each of the four categories 

introduced in Chapter 1: (1) population, (2) natural environment, (3) built environment, and (4) econ-

omy. The section represents one of the direct factors for risk in the IPCC 2014 graphic. 

¶ Potential Impacts: This section combines the previous information of each chapter and describes the 

impacts that will likely occur in the event of a given hazard. We categorize impacts by the same four 
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categories introduced in Chapter 1 and discussed in the section on vulnerability: (1) population, (2) natu-

ral environment, (3) built environment, and (4) economy. The section corresponds to the central risk 

item in the IPCC 2014 graphic. 

Throughout the report, we use several visual icons to help the reader identify the hazards and aspects of the 

community that will be impacted. 

Hazards 

Extreme Heat Drought Wildfire Flooding Pests & Disease 

     
 

Community Category 

People Natural Environment Built Environment Economy 
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Chapter 1: Albemarle County 
Albemarle County is located in the Piedmont region of Virginia, approximately 110 miles southwest of Washing-

ton, D.C. and 70 miles northwest of Richmond. It is bordered by the counties of Augusta, Buckingham, Fluvanna, 

Greene, Louisa, Nelson, Orange, and Rockingham, and it surrounds the independent City of Charlottesville. The 

county has an area of approximately 726 square miles. 

The region of Virginia to become Albemarle County was originally inhabited by Siouan-speaking Native American 

tribes: the Monacan, Occaneechi, Saponi, and Tutelo (Swanton, 1952). The county was originally annexed from 

the western part of Goochland County in 1744 and was named in honor of Willem Anne van Keppel, the Second 

Earl of Albemarle and then governor of the colony. The 1744 county boundary was altered later to create Amherst, 

Buckingham, Fluvanna, and Nelson counties, as well as to help create Appomattox and Campbell Counties. The 

current county boundaries were formed in 1777.  

The County consists of the Town of Scottsville in the south; the Village of Rivanna in the east; the communities of 

Crozet in the west, Hollymead in the north, and Piney Mountain in the north; seven neighborhoods including 

Pantops in the east; and four rural areas. Figure 4 shows these different communities across the county. 

 
Figure 4 : Albemarle County Communities 
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Population  
To determine how the population will be impacted by climate change, we need to identify characteristics that 

may make a household vulnerable. According to the U.S. Census Bureau, Albemarle CountyΩǎ population in 2020 

was 112,395. The demographic estimates are provided in Table 1. 

Table 1: Racial Groups in Albemarle County (U.S. Census Bureau) 

Race Population Percent 

White 81,866 72.84% 

Black 9,953 8.86% 

Asian 8,222 7.32% 

American Indian or Alaskan Native 286 0.25% 

Native Hawaiian or Pacific Islander 50 0.04% 

Other Race 4,101 3.65% 

Two or More Races 7,917 7.04% 

The population also includes 8,453 Hispanic or Latino residents, which make up 7.5% of the population. The total 

population has been steadily growing since the 1940s. Table 2 shows the population and percent change by dec-

ade for the county.  

Table 2: Population Growth (U.S. Census Bureau) 

Year Population % Change 

2020 112,395 13.6% 

2010 98,970 24.9% 

2000 79,236 16.5% 

1990 68,040 22.0% 

1980 55,783 47.7% 

1970 37,780 22.0% 

1960 30,969 16.2% 

1950 26,662 8.2% 

1940 24,652 -8.6% 

1930 26,981 3.8% 

1920 26,005 -12.90% 
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Figure 5: Population Density (U.S. Census, 2020) 

We used local and national data to create vulnerability indicators for the county, which we categorized into several 

groups of related indicators: household, poverty, health, technology, and institutional housing. These indicators 

show characteristics of populations that have historically been either more susceptible or have more difficulty 

adapting to systemic shocks. 

Table 3 shows the household indicators for vulnerable populations. These indicators were collected from the 2019 

release of the American Community Survey (ACS). The ACS data table name is provided in the column labeled 
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ά{ourceέ. In general, Albemarle County has an older population compared with the State and national numbers. 

The population of those who are 65 years of age or older, 65 years of age or older and living alone, and grandpar-

ents responsible for the grandchildren are higher than average.  

Table 3: Potential Vulnerability - Household Indicators 

Household Indicators Albemarle Virginia United States Source 

65 years or older 18.01% 15.90% 16.50% 2015-2019 ACS, S0101 

65+ Years Old and Living Alone 16.19% 10.35% 10.98% 2015-2019 ACS, DP02 

Grandparent Responsible for Grandchild Under 18 2.28% 2.11% 2.04% 2015-2019 ACS, DP02 

Under 18 years 19.70% 21.80% 22.20% 2015-2019 ACS, S0101 

Single Parent Household 4.18% 6.25% 6.35% 2015-2019 ACS, DP02 

No High School Diploma 7.94% 9.92% 11.47% 2015-2019 ACS, S1501 

Limited English 1.56% 2.80% 4.30% 2015-2019 ACS, S1602 

 

Table 4 shows the poverty indicators for the vulnerable population. These indicators also were collected from the 

2019 ACS data release. In general, fewer people are below the poverty level, unemployed, and without vehicle 

access than the State and national averages. The median annual household income is also above the national 

average. ¢Ƙƛǎ ŘƻŜǎƴΩǘ ƳŜŀƴ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜƴΩǘ ǇŀǊǘǎ ƻŦ !ƭōŜƳŀǊƭŜ ǿƛǘƘ ƘƛƎƘ ƭŜǾŜƭǎ ƻŦ ǇƻǾŜǊǘȅΤ ǘƘƛǎ ǎƛƳǇƭȅ ƛƴŘƛŎŀǘŜǎ 

that the county averages are smaller than the national or state averages. Areas of poverty and other vulnerability 

indicators will be identified later in this report. 

Table 4: Potential Vulnerability - Poverty Indicators 

Poverty Indicators Albemarle Virginia United States Source 

Median Annual Household Income $79,880 $74,222 $62,843 2015-2019 ACS, S1901 

Below Poverty Level 6.2% 9.94% 12.30% 2015-2019 ACS, S1701 

SNAP/Food Stamps 4.83% 7.80% 10.70% 2015-2019 ACS, S2201 

Received Public Assistance Income 4.75% 5.74% 6.61% 2015-2019 ACS, B17015 

Housing Costs 30% or More of Income 17.93% 19.55% 21.10% 2015-2019 ACS, B25101 

Crowding (More People Than Rooms) 3.33% 4.69% 4.90% 2015-2019 ACS, B25014G 

Unemployed 2.60% 4.00% 4.50% 2015-2019 ACS, DP03 

No Vehicle Access 4.73% 6.10% 8.60% 2015-2019 ACS, S2504 

 

Table 5 shows the health indicators for the vulnerable population. These indicators were collected from the 2019 

ACS data release and from the Center for Disease Control (CDC) Behavioral Risk Factor Surveillance System (BRFSS) 

data from 2018. In general, there are smaller percentages of health issues with the population in Albemarle when 

compared to State and national averages. 

Table 5: Potential Vulnerability - Health Indicators 

Health Indicators Albemarle  Virginia United States Source 

Disabled 8.75% 12.20% 12.70% 2015-2019 ACS, S1810 

Obesity 27.45% 31.90% 31.74% 2018 BRFSS 

Adult Asthma 8.60% 8.60% 9.50% 2018 BRFSS 

Chronic Obstructive Pulmonary Disease 
(COPD) 

5.50% 5.90% 6.60% 2018 BRFSS 
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High Blood Pressure 28.00% 33.60% 32.30% 2018 BRFSS 

Kidney Disease 2.40% 3.00% 2.90% 2018 BRFSS 

Diabetes 8.30% 9.50% 10.90% 2018 BRFSS 

Poor Mental Health (Self Assessed) 13.16% 13.24% 14.10% 2018 BRFSS 

Poor Physical Health (Self Assessed) 10.57% 11.75% 13.10% 2018 BRFSS 

No Health Insurance 6.70% 7.90% 9.20% 2015-2019 ACS, S2701 

 

Table 6 shows indicators for home conditions that may increase vulnerability. These indicators were collected 

from the 2019 ACS data release and the Albemarle County Parcel Data from 2021. In general, the Albemarle 

County numbers are similar to the State and national numbers. We did not collect State and national data for 

central air conditioning (AC) or house condition.  

Table 6: Potential Vulnerability - Home Conditions 

Home Conditions Albemarle Virginia United States Source 

Multi-Unit Structures (10 or More) 12.60% 14.11% 14.19% 2015-2019 ACS, K202504 

Mobile Homes 4.11% 4.92% 6.16% 2015-2019 ACS, K202504 

Renters 34.04% 33.87% 35.89% 2015-2019 ACS, B25003 

No Central AC 15.46% Unknown Unknown 2021, County Parcel Data 

Poor House Condition 1.35% Unknown Unknown 2021, County Parcel Data 

Very Poor House Condition 0.70% Unknown Unknown 2021, County Parcel Data 

 

Table 7 shows technology indicators that may increase vulnerability. These indicators were collected from the 

2019 ACS data release. In general, the number of households without a computer was higher than the State and 

national averages. The number of households without broadband internet was comparable to the State and na-

tional numbers.  

Table 7: Potential Vulnerability - Technology Indicators 

Technology Indicators Albemarle Virginia United States Source 

Household Without Computer 8.50% 7.00% 7.10% 2015-2019 ACS, DP02 

Household Without Broadband Internet 13.00% 13.30% 13.60% 2015-2019 ACS, DP02 

 

Table 8 shows institutional housing indicators that may increase vulnerability (source: 2020 Decennial Census). In 

general, Albemarle County has a smaller population in correctional facilities compared to the State and national 

averages. In contrast, more people live in higher education housing and nursing facilities than the State average. 

There are no military barracks in the county.  

Table 8: Potential Vulnerability - Institutional Housing Indicators 

Institutional Housing Indicators Albemarle Virginia United States Source 

Population in Correctional Facilities 0.30% 0.68% 6.16% 2020, DEC, P5 

Population in Higher Education Housing 5.08% 1.07% 8.32% 2020, DEC, P5 

Population in Nursing Facilities 1.07% 0.42% 4.88% 2020, DEC, P5 
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To help determine the future impact on the county population, we needed to determine what the population will 

likely be in the future. We combined ¦Φ{Φ /Ŝƴǎǳǎ 5ŀǘŀ ǿƛǘƘ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ±ƛǊƎƛƴƛŀ ²ŜƭŘƻƴ /ƻƻǇŜǊ /ŜƴǘŜǊΩǎ 

population projection data to produce Figure 6. A trend line based on the Weldon Cooper projections predicts 

populations for 2050 (151,651) and 2075 (184,763).  

 
Figure 6: Albemarle County Population Projections (U.S. Census, 2020; University of Virginia Weldon Cooper Center, 2019). 

 

Natural Features 
Natural features are an important community asset that have more than just an economic value. They provide 

health and environmental benefits that are difficult to quantify, and they also help reduce the impacts of climate 

change. 

!ƭōŜƳŀǊƭŜ /ƻǳƴǘȅΩǎ ƴŀǘǳǊŀƭ ŦŜŀǘǳǊŜǎ include livestock, agriculture, forests, parcels in land conservation, and parks. 

Livestock 
There are more than 900 farms in Albemarle County (USDA NASS, 2017). Most of the livestock farms raise cattle, 

although several also raise horses and poultry. Figure 7 shows the number of livestock-raising farms by livestock 

type; Figure 8 shows the number of animals raised in the county. County livestock farmers sell $10.785 million of 

livestock per year.  
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Figure 7: Number of Livestock Raising Farms (USDA NASS, 2017) 

 

Figure 8: Number of Animals Raised on Farms (USDA NASS, 2017). 
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Agriculture  
Cultivated crops, hay, orchards, vineyards, and pastureland can be found throughout the county. In 2019, there 

were approximately 90,432 acres of hay and pastureland and 4,523 acres of cultivated crops. Figure 9 shows the 

location of the cropland. Hay is the primary field and pasture crop grown in the county at nearly 80% of the overall 

cropland. Apples and vineyards are also prevalent in the amount of acreage, as well as economic value to the 

region.  

 

Figure 9: Cropland 
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Figure 10: Orchards and Vines by Type (USDA NASS, 2017). 

 

Figure 11: Cropland by Type (USDA NASS, 2017) 

Figure 10 shows the acreage of orchards and vines by type, and Figure 11 shows the acreage of crops by type. 

Some agriculture is more susceptible to climate change than others.  
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Forests 
Forest land is a natural asset that pro-

vides health benefits, recreation, and 

economic value, and will help lessen the 

impacts of climate change. Forested ar-

eas reduce the heat island effect of ur-

ban areas and reduce the magnitude 

and impacts of flood events. In 2019, the 

forested areas of the county consisted of 

approximately 213,327 acres of decidu-

ous forest, 20,847 acres of evergreen 

forest, and 70,637 acres of mixed forest. 

Figure 12 shows the location of the dif-

ferent forested parts of the county. 

Tree species that populate many for-

ested areas include Virginia Pine, Lob-

lolly Pine, Red Maple, Eastern Redcedar, 

Dogwood, Eastern Redbud, White Ash, 

Black Gum, Yellow Poplar, and White 

Oak. Over 8 million cubic feet of harvest 

removals from timberland are con-

ducted annually (USFS EVALIDator, 

2021). 

To understand how the natural environ-

ment has changed over the years, we 

analyzed land use data from Global For-

est Watch, established by the World Re-

sources Institute (WRI) to provide data 

and tools for monitoring forests. Their 

tool depicts how land cover has changed 

over time (Figure 13). From 2001 to 

2016, 3.8% of all land cover in Albemarle 

County changed from forest to grassland 

(Global Forest Watch, 2016). 

Additionally, Global Forest Watch collects data on tree cover loss and gain. From 2013 to 2020, 93% of tree cover 

loss in Albemarle County occurred within the natural forest (Global Forest Watch, 2020). Figure 14 shows gross 

tree cover loss in Albemarle County from 2001 to 2020, not including tree cover gain. From 2001 to 2012, Albe-

marle County experienced a gross tree cover gain of 13,467 acres and a gross tree cover loss of 17,703 acres, 

resulting in a net loss of 4,236 acres of trees. 

Figure 12: Forest Land 
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Figure 14: Annual Tree Cover Loss in Albemarle County 
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Land Conservation 
Land in a land conservation program should be consid-

ered a natural asset since it protects natural and eco-

logical resources, including drinking water. Land con-

servation will also help lessen the impacts of climate 

change. Undeveloped natural areas reduce the heat is-

land effect of urban areas and the magnitude and im-

pacts of flood events. 

There are three programs that help protect and pre-

serve natural and ecological resources in the county by 

restricting development. Figure 15 identifies the loca-

tion of these land conservation programs. These ap-

proximations are likely high since a parcel of land may 

be completely or partially in a program, and the ap-

proximations include the total area of every participat-

ing parcel. 

1) Agricultural/Forestal Districts: There are ap-

proximately 64,217 acres in this program, in 

which landowners are expected to limit devel-

opment on their parcel for up to ten years.  

2) Conservation Easements: There are approxi-

mately 109,285 acres in conservation ease-

ments, which protect land from development 

in perpetuity. 

3) Open Space Use Agreements (OSUA): There 

are approximately 2,579 acres in open space 

use agreements, which limit construction and 

ŘŜǾŜƭƻǇƳŜƴǘ ŀŎǘƛǾƛǘȅ ƻƴ ǘƘŜ ǇǊƻǇŜǊǘȅ ƻǿƴŜǊΩǎ 

land from four to ten years.  

Parks 
Albemarle County is home to thirteen public parks encompassing 3,093 acres. It also contains 14,131 acres of the 

Shenandoah National Park in the northwest. Figure 16 shows the location of these parks. Park land is a natural 

asset used for recreation, environmental education, positive health impacts, and social events. It will also help 

lessen the impacts of climate change by reducing the heat island effect of urban areas and reducing the magnitude 

of flood events. The parks in Albemarle County include:  

¶ Beaver Creek Park (212 acres) 

¶ Charlotte Y. Humphris Park (28 acres) 

¶ Chris Greene Lake Park (237 acres) 

¶ Darden Towe Park (115 acres) 

¶ Dorrier Park (4 acres) 

¶ Mint Springs Valley Park (508 acres) 

Figure 15: Land Conservation Areas 
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¶ Patricia Ann Byrom Forest Preserve Park (587 acres) 

¶ Preddy Creek Trail Park (452 acres) 

¶ Simpson Park (14 acres) 

¶ Totier Creek Park (205 acres) 

¶ Walnut Creek Park (558 acres) 

¶ Crozet Park (23 acres) 

¶ Heyward Community Forest (150 acres) 

 
Figure 16: Parks in Albemarle County 
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Climate Mitigation  
Several conservation practices also have atmospheric and climate benefits, through carbon sequestration and/or 

reduction of greenhouse gas (GHG) emissions. The USDA Natural Resources Conservation Service (NRCS) and Col-

orado State University have developed a carbon and greenhouse gas evaluation within their conservation practice 

planning tool, called COMET Planner, to help identify the quantitative benefits of conservation practices for cli-

mate mitigation (COMET Planner).  

Table 9 shows the conservation practices in Albemarle County with climate benefits implemented in 2019, the 

number of practices implemented, the soil carbon benefit in metric tons, and the greenhouse gas reduction in 

metric tons of carbon dioxide equivalent.  

Table 9: Climate Mitigation Assets (2019) 

Conservation Practices with Climate Benefits Imple-
mented in Albemarle County 

Number Im-
plemented 

Soil Carbon 
(Metric Tons) 

Greenhouse Gases (Met-
ric Ton CO2 Equivalent) 

Cover Crop Traditional Rye Early Other 8 75.728 64.523 

Cover Crop Traditional Wheat Early Aerial 8 2.909 2.479 

Cover Crop Traditional Wheat Late Other 8 19.003 16.191 

Cover Crop Traditional Wheat Normal Other 8 179.840 153.231 

Forest Buffer 15 40.832 745.200 

Grass Buffer 12 95.511 117.659 

Grass Buffer ς Narrow with Exclusion Fencing 1 6.176 7.608 

Grass Buffer ς Streamside with Exclusion Fencing 1 572.975 705.844 

Grass Buffer ς Narrow 12 13.827 17.033 

Land Retirement to Ag Open Space 8 631.644 631.644 

Precision Intensive Rotational/Prescribed Grazing 1 160.599 240.229 

Tillage Management-Conservation 8 100.125 104.987 

Tillage Management-Continuous High Residue 8 1,165.958 1,222.583 

Tree Planting 14 73.771 4,448.561 

Tree Planting ς Canopy 3 0.060 3.621 

Wetland Restoration - Floodplain 14 1.579 95.199 

 

Cover Crops (top right) include grasses, legumes, and forbs planted for seasonal vegeta-
tive cover. Grass Buffers are strips of permanent vegetation at the edge or perimeter of 
a field (bottom right). 
 
By limiting soil-disturbing activities like tillage, carbon emissions are minimized and re-
tained in the soil. 
 
Establishing vegetation such as woodland, forests, and wetlands through tree planting 
and wetland restoration increases biomass carbon stocks. 
 

Photos from USDA NRCS 
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Built Environment  
Most development in Albemarle County oc-

curs within designated growth areas. Accord-

ƛƴƎ ǘƻ ǘƘŜ /ƻǳƴǘȅΩǎ ǇŀǊŎŜƭ ŘŀǘŀΣ about 75% of 

new construction has occurred in the desig-

nated growth areas over the last ten years. 

Commercial properties are primarily located 

around Charlottesville (including Pantops); 

along Route 29 (north of Charlottesville); along 

I-64; and in the community of Crozet, village of 

Rivanna, and Town of Scottsville. Industrial 

properties are located along the Route 29 and 

I-64 corridors, near Crozet and Scottsville, and 

around Charlottesville. Educational and gov-

ernmental facilities are spread out across the 

county to serve population centers.  

The total structures in the county have a re-

placement value of approximately $23.4 bil-

lion. Figure 17 shows the value of the struc-

tures by occupancy as a percentage. Residen-

tial structures comprise a large majority of the 

building stockΩǎ ǾŀƭǳŜ. Figure 18 shows the ge-

ographic distribution of structures by occu-

pancy type. 

Additionally, we used the CountyΩǎ parcel data 

to graph the number and types of buildings 

built each decade in the county. We added a 

trend line based on the past two decades to es-

timate the number of single-family homes in 

2050 and 2075. Figure 19 depicts the number 

of single-family homes in the county from 1900 

until 2020 with a trend line to 2075. Figure 20 

depicts the number of all other residential 

buildings by decade built along with a trend 

line for building type. There was a large in-

crease in mobile homes from 1980 until 2000 

and a moderate increase from 2000 to the pre-

sent. The number of duplexes and townhomes 

has increased since the 1960s while the num-

ber of apartments has increased since the 

1990s. In the most recent decade, there has 

also been an increase in hotels, dormitory 

Structure Value
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Commercial (12.9%)

Educational (2.9%)

Governmental (1.4%)

Industrial (1.5%)

Religious (0.6%)

Residential (80.5%)

Figure 17: Value of Structures by Occupancy 
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housing, and nursing homes. (We depict single-family homes separately because they number an order of magni-

tude greater than all other building types; in the same chart, the values for all other building types would be nearly 

indistinguishable. 

 

Figure 19: Single Family Homes Shown by Decade Built in Albemarle County. We depict all other residential building types in a separate 
chart below to allow for greater visual detail. 
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Figure 20: Other Residential Buildings Shown by Decade Built in Albemarle County. Linear trend lines depict a rough estimate of future 
growth. We depict single-family homes in a separate chart to allow for greater visual detail. 
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Figure 21: Commercial Buildings Shown by Decade Built in Albemarle County 

We also used the county parcel data to show how commercial buildings have increased over time, depicted in 

Figure 21. Retail, professional, and technical services, wholesale, and restaurants have increased rapidly over the 

last forty years. Other commercial types have increased more slowly over time. 
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Figure 22: Other Structures Shown by Decade Built in Albemarle County 

Figure 22 depicts how the number of non-residential and non-commercial buildings has changed over time, based 

on county parcel data. Schools, government buildings, and light industrial buildings have increased rapidly since 

the 1970s. Churches have increased steadily over time and other building types have increased more slowly over 

time. 

The following sections ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ŘŜǘŀƛƭǎ ƻƴ ǘƘŜ ŎƻǳƴǘȅΩǎ ŎǊƛǘƛŎŀƭ ŦŀŎƛƭƛǘƛŜǎΣ ƘƛǎǘƻǊƛŎ ŘƛǎǘǊƛŎǘǎΣ ƘƻǳǎƛƴƎΣ ǘǊŀƴǎπ

portation, and utilities. 
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Critical Facilities  
Facilities involved with emergency response 

(e.g., fire stations, rescue squads, police 

stations, emergency operations centers, and 

hospitals), as well as nursing homes and 

schools, are considered critical facilities. It is 

important to understand how the structure or 

function of critical facilities maybe be 

impacted by hazards exacerbated by climate 

change. 

The following critical facilities were identified 

and mapped in Figure 23:  

Police stations 3 

Fire stations 11 

Rescue squads 8 

Emergency operations centers 2 

Hospitals 2 

Nursing homes 16 

Public schools 23 

Private schools 12 
 

Historic Districts  
Albemarle County is home to several historic 
districts and properties, and the United Na-
tions Educational, Scientific and Cultural Or-
ganization (UNESCO) World Heritage Site of 
Monticello ŀƴŘ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ±ƛǊƎƛƴƛŀΩǎ !Ŏπ
ademical Village. The countyΩǎ ƘƛǎǘƻǊȅ helps 
create a robust tourism industry. Historic Dis-
tricts in the county are: 

¶ !ŘǾŀƴŎŜ aƛƭƭǎ όCǊŀȅΩǎ aƛƭƭύ Iistoric District ς Advance Mills is one of Albemarle County's most recognizable 

milling communities and contains resources dating back to the early 1800s. 

¶ Batesville Historic District ς A small community in the southwestern part of Albemarle County at the in-

tersection of Plank Road and Craig's Store Road that includes two country stores and a post office. 

¶ Covesville Historic District ς Located southeast of Charlottesville, Covesville was added to the National 

Register of Historic Places in June of 2005. It developed in response to religious settlement, transportation 

routes, and a successful apple-growing climate. 

¶ Crozet Historic District ς Crozet Historic District began in 1876 as a railroad stop that gave rise to a cross-

ǊƻŀŘǎ ǾƛƭƭŀƎŜ ŀƭƻƴƎ ¢ƘǊŜŜ bƻǘŎƘΩŘ wƻŀŘΦ ! ǇǊƻǎǇŜǊƻǳǎ ŦǊǳƛǘ ŀƴŘ ƻǊŎƘŀǊŘ ƛƴŘǳǎǘǊȅ ƛƴ ǘƘŜ ŀǊŜŀ ǘǊŀƴǎŦƻǊƳŜŘ 

the village into a thriving community at the turn of the twentieth century. 

¶ Proffit Historic District ς Proffit dates to around 1870 when former slaves John Coles and Benjamin Brown 

purchased land from W. G. Carr. Plans were made to lay out a village, which became home to a community 

of freed African Americans. 

Figure 23: Critical Facilities in Albemarle County 
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¶ Skyline Drive Historic District ς 

Constructed in the 1930's, sev-

eral hundred Shenandoah Na-

tional Park structures are listed 

in the National Register of His-

toric Places, including buildings 

(e.g., Big Meadows Lodge), 

bridges, stone-lined ditches, cul-

verts, and retaining walls. 

¶ Southern Albemarle Rural His-

toric District ς 85,000-acre his-

toric district in southeastern Al-

bemarle County, which was 

added to the Virginia Landmarks 

Register and the National Regis-

ter of Historic Places in 2006. 

The district includes many his-

toric properties, such as Monti-

cello, Ash Lawn-Highland, Tall-

wood, Pine Knot, and Jefferson 

Mill. 

¶ Southwest Mountain Rural His-

toric District ς District extends 

from the Orange County line 

south towards Charlottesville, 

encompassing state scenic roads 

Route 20 and Route 231. Pro-

tected by over 15,000 acres of 

conservation easements, the 

district is home to several histor-

ically significant dwellings, such 

as Castle Hill, Clover Fields, and Cobham Park. In addition to many historic agricultural structures, the 

district contains several African American settlements. 

¶ UVA Area Historic District (Albemarle County and Charlottesville) ς Located in Western Charlottesville and 

part of Albemarle, this district includes many original buildings and grounds designed by Thomas Jeffer-

son. 

¶ Greenwood-Afton Historic District (Albemarle, Augusta, and Nelson Counties) ς Located on 16,200 acres 

in northwestern Albemarle County, consists of several historic villages, including Yancey Mills, Afton, 

Greenwood, and the historically African American enclaves of Newtown and Freetown. 

¶ Scottsville Historic District (Albemarle and Fluvanna Counties) ς Includes the town of Scottsville in south-

ern Albemarle County along the James River. 

A map of these historic districts is provided in Figure 24.  

  

Figure 24: Historic Districts in Albemarle County 
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Housing Structures

Single Family Home
(91.8%)
Multi-Family Home (3.9%)

Mobile Home (4.1%)

Nursing Home (0.1%)

Figure 25: Percentage of Housing 
Structures by Type 

Housing  
According to the 2020 U.S. Census, there were 47,291 households in Albemarle County. This number includes 

single-family homes, multi-family homes, mobile homes, nursing homes, and institutional housing. The number 

does not include people staying in hotels and motels. Based on county parcel and building footprint data (2021), 

Figure 25 shows the percentage of the number of housing structures in the county. The vast majority are single-

family homes. Multi-family structures and nursing homes are located in the urban areas outside of Charlottesville, 

on the Route 29 corridor, and in Rivanna, Scottsville, and Crozet. Mobile homes are located throughout the county. 

Residents in mobile homes, nursing homes, and institutional housing may be more susceptible to climate impacts.  

Figure 26 provides a map showing the housing types in the county. 

  

Figure 26: Distribution of Housing Structures by Type 
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throughout the county. Such structures could be 

more susceptible to climate change impacts. Figure 

27 depicts the percentage distribution of housing 

conditions, and Figure 28 shows the geographic dis-

tribution of these conditions across the county. 
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Figure 28: Housing Condition 

Figure 27: Housing Conditions Chart 
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County parcel data also identifies when 

homes were built, shown in Figure 29. 

Older homes are found throughout the 

county and may be more susceptible to cli-

mate change impacts. Although most 

homes were built after 1960, more than 

ten percent were built before 1900. There 

are several historical homes in the county. 

Figure 30 shows residential structures by 

year of construction. The red and orange 

dots indicate homes built prior to 1931, 

most of which are located outside the de-

velopment areas. 

Figure 29: Percentage of homes built in 30-year increments between 1901 and 2020, in a 100-year increment between 1801 and 1900, and 
prior to 1801. 

 
Figure 30: Residential Home Year Built Map  
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Transportation 
Three major transportation corridors run through Albemarle County: Interstate 64, U.S. Route 250, and U.S. Route 

нфΦ aǳŎƘ ƻŦ ǘƘŜ ŎƻǳƴǘȅΩǎ ƎǊƻǿǘƘ Ƙŀǎ ƻŎŎǳǊǊŜŘ along these routes. Many of the secondary roads are narrow and 

hilly, and some have restrictions for larger trucks. There is a regional RideShare program that matches commuters 

who wish to carpool. 

Both freight and passenger service trains run north-south and east-west. Amtrak operates a station in Char-

lottesville with a north-south route going to Culpeper (north) and Lynchburg (south), and a west route going to 

Staunton. There is an additional freight service which goes east from Charlottesville through the county.  

The Charlottesville Area Transit (CAT) provides bus transportation in Charlottesville and the surrounding devel-

oped areas, including the Route 29 corridor and Pantops. All CAT buses are accessible to people with disabilities 

and are equipped with wheelchair lifts. Prior to 2020, area youth (under 18) were allowed to ride free, as were 

University of Virginia employees and City of Charlottesville employees. Reduced fares were available for seniors 

65 or older, people with qualifying disabilities, Albemarle County employees, and those with a Medicare Card. 

Since 2020, CAT has eliminated ridership fares until further notice. 

JAUNT, Inc. is a regional public trans-

portation system that provides service 

to Albemarle County as well as the sur-

rounding counties and Charlottesville. 

JAUNT operates in both rural and ur-

ban areas, and residents can use it to 

commute to work, recreation, shop-

ping, and other destinations. It is pro-

vided at low or no cost to the general 

public, seniors, and students. Trans-

portation is also provided to those with 

disabilities. 

The Charlottesville-Albemarle Airport 

is located in the northern part of the 

county, about eight miles north of 

Charlottesville. American Airlines, 

Delta Airlines, and United Airlines op-

erate routes to Atlanta, Charlotte, Chi-

cago, New York, Philadelphia, and 

Washington, D.C. There are five addi-

tional private runways in the county. 

Figure 31 shows the roadways, rail, air-

ports, and bus stops in Albemarle 

County. 

 Figure 31: Albemarle County Transportation 
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Utilities  
Utilities can help the population adapt to climate change, by providing electricity to help cool and heat buildings 

and water during periods of drought. Losing utilities due to impacts from a climate-exacerbated hazard can cause 

major social and economic impacts to the community.  

The Albemarle County Service Authority (ACSA) provides safe water, wastewater, and fire protection infrastruc-

ture to 20,252 customers in Albemarle County. The Rivanna Authorities provide clean water to ACSA and Char-

lottesville through five drinking water reservoirs: (1) Ragged Mountain Reservoir, (2) Sugar Hollow Reservoir, (3) 

South Fork Reservoir, (4) Beaver Creek, and (5) Totier Creek. Combined, these reservoirs contain 3.4 billion gallons 

in water storage. Rivanna Authorities also manage six water treatment plants with a combined nominal capacity 

of 19 million gallons per day. Figure 32 shows the areas of the county to which ACSA provides water and sewer 

service. Water and sewer pump stations, water and sewer treatment plants, and water tanks are shown on the 

map. 

There are four power suppliers that 

service Albemarle County: Appalachian 

Power Company, Central Virginia Elec-

tric Cooperative, Dominion Virginia 

Power, and Rappahannock Electric Co-

operative. Figure 32 also shows the lo-

cations of electric substations. There 

are three major natural gas lines in and 

adjacent to the county including the 

Columbia Gas line in the northeast cor-

ner of the county, the Columbia Gas 

line on the western part of the county, 

and the Transcontinental Gas line that 

runs along the eastern border just out-

side the county. Figure 32 shows the lo-

cation of these three gas lines. 

 

 

 

Figure 32: Utilities  
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Economic Growth and Development 
The economy in Albemarle County is diversified with agriculture, education, government, health care, manufac-

turing, recreation, and tourism. The county has maintained a steady growth rate and healthy economy due, in 

part, to its proximity to major transportation routes and the City of Charlottesville, to being part of a major wine-

producing region, and to tourism at several significant, historic sites. In 2020, there were 57,733 employees work-

ing in the county, with 65% in the private sector and 35% in the public sector. The real gross domestic product 

(real GDP) for the Charlottesville-Albemarle Metropolitan Statistical Area (MSA) was $12.343 Billion in 2020 (Al-

bemarle County Economic Outlook, 2021). 

Table 10 provides the number of employees working in the county by industry and year. The 2021 and 2022 num-

bers were forecasts. 

Table 10: Number of Employees in Albemarle County. An asterisk (*) indicates forecasted data. 

Industry 
Employees 

(2017) 
Employees 

(2018) 
Employees 

(2019) 
Employees 

(2020) 
Employees 

(2021)*  
Employees 

(2022)*  
Accommodation and Food Ser-
vices 

4,087 4,395 4,398 4,398 3,439 3,598 

Administrative and Waste Services 2,094 2,148 2,098 2,098 2,018 2,037 

Ag., Forestry, Fishing, and Hunting 594 607 686 686 666 722 

Arts, Entertainment, and Recrea-
tion 

1,738 1,795 1,730 1,730 1,687 1,698 

Construction 2,356 2,390 2,267 2,267 2,309 2,285 

Educational Services 888 880 879 879 874 876 

Finance and Insurance 925 961 980 980 1,019 1,058 

Health Care and Social Assistance 6,316 6,303 6,486 6,486 7,066 7,219 

Information 723 769 796 796 766 810 

Management of Companies 1,374 1,336 1,332 1,332 1,329 1,319 

Manufacturing 2,121 2,119 2,147 2,147 2,182 2,213 

Mining, Quarrying, Oil and Gas Ex-
traction 

57 54 46 46 48 44 

Other Services 1,962 1,990 2,046 2,046 1,972 2,029 

Professional and Technical Ser-
vices 

3,682 3,713 3,714 3,714 3,875 3,922 

Public Administration 1,604 1,627 1,671 1,671 1,681 1,729 

Real Estate and Rental/Leasing 868 880 957 957 970 1,027 

Retail Trade 6,149 6,240 6,175 6,175 5,740 5,799 

Transportation & Warehousing 710 741 829 829 922 1,004 

Unclassified 102 117 96 96 99 98 

Utilities 42 30 30 30 29 25 

Wholesale Trade 641 701 732 732 687 739 

 

From 2001 to 2021, the combined GDP of Albemarle and Charlottesville has grown steadily with the population. 

Figure 33 shows the growth in GDP from 2001 to 2021 (U.S. Bureau of Economic Analysis). We added a trend line 

to depict a possible growth projection in the coming decades. However, Ƴŀƴȅ ŦŀŎǘƻǊǎ Ŏŀƴ ŎƘŀƴƎŜ ŀ ŎƻƳƳǳƴƛǘȅΩǎ 
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GDP from one year to the next, and this trend line should not be seen as an economic forecast. Figure 34 (next 

page) shows how each sector contributed to the overall GDP of Albemarle County and Charlottesville.  

 

Figure 33: Albemarle County and Charlottesville gross domestic product (GDP) by year (U.S. Bureau of Economic Analysis, 2021) 
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Figure 34: Annual sector Contributions to the gross domestic product (GDP) (2001-2020) (U.S. Bureau of Economic Analysis, 2021) 
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Chapter 2: Climate Change 
In this report, we focused on identifying hazards that are exacerbated by climate change and modeling the impacts 

of those hazards. To better comprehend the hazard impacts, we must first understand the future climate. We 

explore the following hazards in this report:  

 

Extreme Heat includes temperatures that are much hotter and/or more humid than average, as 
well as unseasonable weather. In the summer, this can cause heat-related illness, and in the late 
winter and early spring, this can cause damage to orchards and other agriculture. 

 

Drought includes a prolonged period of abnormally low rainfall, which can lead to lower surface 
and ground water levels. 

 
Wildfire includes a destructive fire that can quickly spread over brush and forested land. 

 
Flooding includes fluvial (or riverine) flooding caused by excessive or intense precipitation. 

 
Disease and Pestilence includes pests and diseases that harm people, woodland, and agriculture. 

 

Figure 35: Connecting Climate Change, Hazards, and Other Community Changes 

Although we model these hazards separately, it is important to un-
derstand that they are interconnected. For example, droughts and 
extreme heat create wildfire conditions. Other factors such as land 
cover and population change can exacerbate conditions for hazards 
such as flooding and wildfire.  

Figure 35 depicts how climate change, associated haz-

ards, and other community changes are intercon-

nected.  

Current Climate  
The current climate of the county is similar to other, 

mid-Atlantic communities. Historically, the average Jan-

uary temperature is 36°F while the average July tem-

perature is 77°F. The typical growing season lasts 210 

days, with the last freeze usually occurring in early April 

and the first freeze usually occurring in early Novem-

ber. The precipitation varies from an average low of 2.9 

inches in February to an average high of 3.5 inches in 
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May. The wetter season lasts 4.6 months from April 11th to August 31st.  

Temperature and precipitation observations have been recorded at Monticello in Albemarle County since 1950 

and at the Charlottesville-Albemarle Airport since 1961. Graphs showing observations in this report were created 

using the observed temperature and precipitation data collected at Monticello by the NOAA Global Historical 

Climatology Network (GHCN). The current climate graphs have been placed adjacent to the future predictions to 

allow for easier comparison. 

Climate  Change Projections 
To predict how the climate in Albemarle County will change, we use climate models to simulate future conditions. 

These models consist of a series of equations based on the laws of physics, fluid motion, and chemistry. Atmos-

pheric models calculate winds, heat transfer, radiation, relative humidity, and surface hydrology while oceanic 

models calculate the physical and thermodynamical processes of the oceans. Atmospheric and oceanic models 

can be integrated to form an atmosphere-ocean coupled general circulation model with submodels for sea ice 

and evapotranspiration over land. There are multiple climate models from around the world, of which thirty-two 

will be used for this report. The climate models selected have publicly available results and were used to inform 

the IPCC Fifth Assessment Report. The climate models have gridded the entire world for the calculations including 

the interactions with neighboring grids. 

These grids are very course and require statistical downscaling do be more relevant to a county. Statistical 

downscaling applies relationships to transform these large-scale projection grids to smaller grids at the local level. 

The process develops statistical relationships by comparing fine spatial scale observed conditions to climate model 

simulations of the same time period. These statistical relationships are then applied to the entire time period of 

the climate model simulation to produce finer geographic resolution for analysis. Downscaling is important for 

vulnerability and risk assessments where climate projections may be affected by localized conditions such as to-

pography elements that are too fine to be captured by the global climate models.  

Climate risk and vulnerability assessments also require predicting 

what the international community will do to curb greenhouse gas 

emissions. To help show this uncertainty, four emissions scenarios 

were developed to reflect different paths forward. These emissions 

scenarios are called Representative Concentration Pathways 

(RCPs). Two emissions scenarios were selected for this report: 

RCP8.5, which represents significant increases in emissions through 

the end of the century and aligns with the current trajectory, and 

RCP4.5, which represents an increase in emissions until 2040, fol-

lowed by a decline and stabilization by the end of the century. (The 

lowest emissions scenario, RCP2.6, requires a decline in emissions 

starting in 2020. Since this is no longer possible, RCP4.5 represents 

our best-case scenario. In this report, we refer to RCP4.5 as the low 

emissions scenario and RCP8.5 as the high emissions scenario. Fig-

ure 36 shows the atmospheric concentration of carbon dioxide 

(parts per million) under the four RCPs. The value after RCP (e.g., 

4.5 or 8.5) refers to the cumulative measure of human emissions of 
Figure 36: IPCC RCPs (van Vuuren et.al, 2011) 
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greenhouse gases from all sources expressed in watts per square meter (IPCC AR5, 2014). Additional information 

on RCPs may be found at the IPCC Data Distribution Centre. 

We used two different statistical downscaling methodologies for this report: the Localized Constructed Analogues 

(LOCA) technique (Pierce, D.W., et al., 2014), downloaded here: https://esgf-node.llnl.gov/projects/esgf-llnl/  and 

the Multivariate Adaptive Constructed Analogs (MACA) technique (MACA, Abatzoglou and Brown, 2012) down-

loaded here: https://climate.northwestknowledge.net/MACA/. We selected these two methodologies based on 

data reliability and availability. Most of the analysis conducted in this report used LOCA Coupled Model Intercom-

parison Project Phase 5 (CMIP5) data, except for the heat index analysis, which used the downscaled specific 

humidity and temperature data from MACA. 

The LOCA data includes 32 climate models that provide daily maximum temperature, daily minimum temperature, 

and daily precipitation at a 1/16th degree spatial resolution covering 1950 through 2100. Each grid cell has a spatial 

area of approximately 3.4 miles by 3.4 miles. This daily observed and projected data was used in the hazard sec-

tions to help determine future probabilities or likelihood of an event occurring. The 2050 time horizon uses daily 

projected data from 2035 to 2065; the 2075 time horizon uses projected data from 2060 through 2090. This pro-

vided 31 years of modeled data at each time horizon to help determine probabilities.  

The MACA data includes 20 climate models covering 2006 through 2100, providing daily and monthly data for 

maximum temperature, minimum temperature, precipitation accumulation, and maximum and minimum relative 

humidity at a 1/16th degree spatial resolution (approximately 3.4 miles by 3.4 miles). The modeled data begins in 

2006 so it can be compared to the observed data for the region. Although the climate modeling dŀǘŀ ǿƻƴΩǘ ōŜ ŀƴ 

exact match with the recorded observations, the statistical probabilities should correspond reasonably well. 

Climate Indicators  
There are several ways we can assess the climate hazards identified as a concern to the County. Climate change 

indicators provide a means to project chronic and acute changes that may be representative of the climate haz-

ards. These indicators were identified based on an initial review of sensitivities across the four categories of peo-

ple, natural environment, built environment, and economy to ensure the indicators were most applicable to the 

vulnerability analysis, as well as a review of similar efforts undertaken in other communities. Table 11 provides a 

list of the climate change indicators and their associated hazards. Some of the climate change indicators may not 

be well known and have been defined below.  

Table 11: Climate Change Indicators and the Hazards They Exacerbate 

Climate Change Indicator 
Excessive 

Heat 
Drought Wildfire Flood 

Disease/ 
Pestilence 

Cooling Degree Days V         

Heating Degree Days V     

Growing Degree Days         V  

Days with Maximum Temperature > 87°F V V V   V 

Days with Maximum Temperature > 95°F V V V   V 

Days with Minimum Temperature < 32°F  V        V 

Days with Maximum Temperature < 32°F V       V 

Days with Minimum Temperature > 80°F V  V   

Average Daily Maximum Temperature  V     V    V 

https://sedac.ciesin.columbia.edu/ddc/ar5_scenario_process/RCPs.html
https://esgf-node.llnl.gov/projects/esgf-llnl/
https://climate.northwestknowledge.net/MACA/
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Climate Change Indicator 
Excessive 

Heat 
Drought Wildfire Flood 

Disease/ 
Pestilence 

Average Daily Minimum Temperature V   V    V  

Heat Index > 100°F V      

Total Annual Precipitation   V V V  V  

Total Monthly Precipitation   V V V  V  

Days with >1" Precipitation       V   

Days with >нέ Precipitation    
V  

bǳƳōŜǊ ƻŦ 5Ǌȅ 5ŀȅǎ όғ лΦлмέ Precipitation)  V    

 

A cooling degree day is calculated when the average temperature in a day is above 65°F. Values are calculated by 

subtracting 65°F from the mean daily temperature and summing those values over the period of interest. Studies 

have shown that when the outside temperature reaches this level, people consider cooling their building. It is a 

measurement to help quantify the demand for energy needed to cool buildings.  

A heating degree day is a measure that reflects the amount of energy it takes to heat the indoor environment 

when the daily average temperature is below 65°F. Values are calculated by subtracting the mean daily tempera-

ture from 65°F and summing those daily values over the period of interest. The lower a location's number of 

heating degree days, the lower the demand for energy for heating. 

A growing degree day is calculated when the temperature conditions are right for plants and animals to grow or 

develop. As development can only occur when temperature exceeds a species' base temperature (50°F for our 

calculations), values are calculated by subtracting 50°F from the mean daily temperature and summing the posi-

tive results over the period of interest. 

In the remainder of this chapter, we display two charts for each of the climate change indicators: the first shows 

the observed data that has been recorded in the County, and the second shows the modeled data for the low and 

high emissions scenarios. A trend line has been added to the observed data for the last 25 years. Trend lines have 

also been added to the two emissions scenarios. Key observations accompany each chart. Subsequent chapters 

contain additional temperature and precipitation analysis for each hazard.   
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Figure 37: Observed Cooling Degree Days (Monticello Station, GHCN, 2019) 

 

 

Figure 38: Modeled Cooling Degree Days (LOCA; Pierce et al. 2014) 
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Observations  

Over the last 30 years, there has been an upward trend in cooling degree days. 

In the coming decades, the number of days people will choose to cool their homes and work areas will 

increase. By the end of the century, the number of cooling degree days per year will more than double 

according to the high emissions scenario. 
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Figure 39: Observed Heating Degree Days (Monticello Station, GHCN, 2019) 

 
Figure 40: Modeled Heating Degree Days (LOCA; Pierce et al. 2014) 
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Observations  

The number of days people will choose to heat their homes and work areas will decrease. By the end of 

the century, the number of heating degree days per year will be reduced by 38% according to the high 

emissions scenario. 
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Figure 41: Observed Growing Degree Days (Monticello Station, GHCN, 2019) 

 
Figure 42: Modeled Growing Degree Days (LOCA; Pierce et al. 2014) 
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Observations  

Over the last 30 years, there has been an upward trend in growing degree days. 

Looking ahead, the number of days in which animals and plants (including invasive species, ticks, 

and mosquitoes) can grow and develop will continue to increase. By the end of the century, the 

number of days per year will increase more than 50% according to the high emissions scenario. 
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Figure 43: Observed Number of Days with Temperatures >87°F (NLDAS 1979-2019) 

 
Figure 44: Modeled Number of Days with Temperatures >87°F (LOCA; Pierce et al. 2014) 
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Observations  

Although the number of days per year with temperatures greater than 87°F is not a typical climate indicator, 

we included it after reviewing the temperatures when emergency services were needed for heat-related ill-

ness.  

Over the last 30 years, there has been an upward trend. 

By the end of the century, the number of days per year will double according to the high emissions scenario. 
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Figure 45: Observed Maximum Temperatures >95°F (Monticello Station, GHCN, 2019) 

 
Figure 46: Modeled Maximum Temperatures >95°F (LOCA; Pierce et al. 2014) 

 

0
10
20
30
40
50
60
70
80
90

1950 1960 1970 1980 1990 2000 2010

N
um

be
r 

of
 D

ay
s 

pe
r 

Y
ea

r

Year

Albemarle County Observed Number of Days with Maximum Temperatures > 
95°F

0

10

20

30

40

50

60

70

80

90

2020 2030 2040 2050 2060 2070 2080 2090 2100

N
um

be
r 

of
 D

ay
s 

pe
r 

Y
ea

r

Year

Albemarle County Modeled Number of Days with Maximum Temperatures > 95°F

Low Emissions Weighted
Mean

High Emissions Weighted
Mean

Observations  

The number of days with temperatures greater than 95°F shows the amount of extreme heat our 

community will be faced with in the future. By the end of the century, the number of days per year 

will quadruple according to the high emissions scenario. 

Over the last 30 years, there has been a slight upward trend. 
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Figure 47: Observed Number of Days with Minimum Temperature < 32°F (Monticello Station, GHCN, 2019) 

 
Figure 48: Modeled Number of Days with Minimum Temperature <32°F (LOCA; Pierce et al. 2014) 
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Observations  

The number of days with temperatures less than 32°F shows that the conditions for pests and some in-

vasive species will increase and the number of chill hours required for many fruits will decrease. By the 

end of the century, the number of days per year with freezing temperatures will be nearly halved. 

Over the last 30 years, there has already been a downward trend. 
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Figure 49: Observed Number of Days per Year with Maximum Temperatures < 32°F (Monticello Station, GHCN, 2019) 

 
Figure 50: Modeled Number of Days per Year with Maximum Temperatures < 32°F (LOCA; Pierce et al. 2014) 
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Observations  

The number of days with maximum temperatures less than 32°F shows that the conditions for pests 

and some invasive species will increase and the number of chill hours required for many fruits will 

decrease. By the end of the century, the average number of days per year with freezing maximum 

temperatures will be close to zero. 



60 | A l b e m a r l e  C o u n t y  C l i m a t e  V u l n e r a b i l i t y  a n d R i s k  A s s e s s m e n t 
 

 
Figure 51: Observed Number of Days with Minimum Temperatures >80°F (Monticello Station, GHCN, 2019) 

 

Figure 52: Modeled Number of Days with Minimum Temperatures >80°F 
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Observations  

The number of days with minimum temperatures greater than 80°F indicates uncomfortably warm 

temperatures at night, which can be harmful to human health. By the end of the century, the average 

number of days per year with minimum temperatures above 80°F will increase by 26 days. 

Over the last 30 years, there have been no observed minimum temperatures above 80°F. 
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Figure 53: Observed Average Daily Maximum Temperature (Monticello Station, GHCN, 2019) 

 
Figure 54: Modeled Average Daily Maximum Temperature (LOCA; Pierce et al. 2014) 
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Observations  

Over the last 30 years, there has been an upward trend in average daily maximum temperature. 

Future projections of the average daily maximum temperature show us how the local climate is going to 

shift over the next century. By the end of the century, the average temperature will have increased by 

nearly 8°F according to the high emissions scenario. 


































































































































































































































