34

V. Climate Impacts, Resilience, and Equity Analysis
It is important to assess the types of climate change hazards and impacts that Rockville will continue to
experience when planning for 2030 and beyond. Understanding the climate projections for our area also
helps to identify potential infrastructure, ecosystems, and health and equity implications. This initial highlevel overview provides 1) a closer examination of what the City can do to be better prepared locally,
and 2) additional localized evidence that rapidly reducing global emissions – an effort in which cities play
a key part – can make a significant difference in heading off the worst of the long-term risks to human
health, infrastructure, buildings, services, and the environment. This section describes an overview of climate
changes and their effects.

Climate Projections for Washington D.C. and Vicinity
With 3,100 miles of shoreline, Maryland is highly vulnerable to climate change and sea-level rise. While
Rockville is not directly threatened by rising tides, the City is not immune to many other effects.6 According
to the National Oceanic and Atmospheric Administration’s (NOAA) historic records of temperature and
precipitation, climate change has already begun to impact Maryland residents, businesses and visitors
through higher, prolonged summer temperatures and increased precipitation variability. Several Maryland
communities are already experiencing more frequent flooding, severe storm damage, and health effects
from increased temperatures, poor air quality, and shifts in vector-borne diseases that pose economic,
health and environmental challenges.
An evaluation of studies from the District of Columbia7, Maryland8, Montgomery County9, and the US
National Climate Assessment10 shows that the following are the most prominent climate change impacts of
concern in Rockville and are the focus of the data summaries below:
• Rising temperatures and more frequent and intense heat waves;
• Concentrated heavy rainfall and flooding;
• Drought;
• Increased frequency and severity of wind and storm events; and
• Sea level rise (while not a direct impact to Rockville, it is included in the discussion as an
indirect impact due to Rockville’s social, economic, and infrastructure connections to the
broader region).

Temperature Increases and Intense Heat Waves
This summer, July 2021, was the hottest month on record globally. July of 2020 was the hottest July on
record for Maryland. Heat domes that brought record highs in the Northwest US and Canada in 2021 are
illustrative of the types of extreme weather patterns that are expected to occur more frequently in the
Mid-Atlantic. 11 The climate change models that project temperature trends have been consistently reliable
in predicting the direction and overall magnitude of temperature trends.

Sea-level Rise: Projections for Maryland 2018.
https://mde.maryland.gov/programs/Air/ClimateChange/MCCC/Documents/Sea-LevelRiseProjectionsMaryland2018.pdf
7 District of Columbia Climate Projections, 2015. https://doee.dc.gov/node/1110407
8 Maryland Climate Change https://mde.maryland.gov/programs/Air/ClimateChange/Pages/index.aspx
9 Montgomery County Climate Action Plan https://www.montgomerycountymd.gov/green/climate/index.html
10 Fourth National Climate Assessment, 2018 https://nca2018.globalchange.gov/
11 USA Today, based on National Oceanic and Atmospheric Administration data.
https://www.usatoday.com/story/money/2019/06/22/50-hottest-cities-in-america/39599939/
6
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The District of Columbia’s locally downscaled
climate projections findings are applicable to
the entire DC metro area. According to this
study, average summer daytime highs could be
about 6 degrees higher by mid-century, and up
to 10 degrees higher (up to 97oF, which is the
current mid-summer average high of San
Antonio, Texas12) towards the end of the century
under a high emissions scenario (see Figure 16).
These numbers are consistent with Montgomery
County’s Climate Action Plan findings.
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Figure 16: Average Summer Daytime Highs
Another measure of summer daytime heat is the
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humidity to reflect the actual human experience and physiological effects of these combined factors due to
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period of days and becomes more dangerous
the longer the heat wave continues without the respite Figure 17: Days per Year with Heat Index Over
95F
of cooler dryer weather. Nighttime lows are also
increasing, reducing the chance for overnight cool-off periods.

Increased heat has important implications for public health and emergency preparedness. It also effects
infrastructure performance.15 For example, several consecutive days of extreme heat caused Metrorail
tracks to buckle and a train derailment in 2012. At the City’s Water Treatment Plant, increased heat
affects the source water quality, increasing the time and resources needed to complete treatment process.
Changing temperatures have implications for the types of plants and vegetation that can thrive in natural
areas and landscaped areas and irrigation patterns. Warmer temperatures increase evapotranspiration,
which increases chances for droughts to have more severe effects.

Current Results https://www.currentresults.com/Weather/US/average-city-temperatures-in-july.php
District of Columbia Climate Projections, 2015. https://doee.dc.gov/node/1110407
14 District of Columbia Climate Projections, 2015. https://doee.dc.gov/node/1110407
15 Building a Climate Resilient National Capital Region, 2014.
www.mwcog.org/file.aspx?D=VQMQ9tbAok8gQhTzsijBCm6Z79cY%2Bdwgnge4ndnbN7A%3D&A=htCELkVvMl4jTLPCWRRMGkk
SN0gO2fExx01YTzXvDF4%3D
12
13
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Precipitation Intensity and Flooding
Precipitation patterns vary more widely than temperature and are more challenging to model with
precision. Still, important trends have already been observed and projected that affect infrastructure,
people, and ecosystems. The key trend observed and modeled in the mid-Atlantic is that more
precipitation is tending to fall in heavy events and less in lighter events. Warmer air can hold more
moisture and fuel stronger storms, releasing more precipitation per event.16 Recent record events confirm
these findings – for example, Ellicott City, Maryland experienced 6 inches of rain in 2 hours in 2016, and
two years later, witnessed 8 inches of rain in 2 hours from cloudbursts associated with thunderstorms.
Montgomery County has experienced similar localized flash floods, some necessitating water rescues.
According to the National Climate Assessment, the amount of precipitation falling in the heaviest 1% of
events has increased 71% from 1958 to 2012 in the Northeast region of which Maryland is a part.
Today’s 100-year rain event may increase by several inches. The District of Columbia’s analysis found the
100-year event would occur every nearly every 15 years (see Figure 18).17 The true 100-year event
could increase from 8 inches to 10 to 16 inches
(low and high emissions). The County’s Climate
Action Plan reported a similar increase from
8.3 up to 11 inches, both by the end of the
century under a high emissions scenario.
Understanding precipitation dynamics at
smaller time scales than the 24-hour storm will
be important to infrastructure planning. The
24-hour timescale does not capture trends in
peak intensities such as what the City
experienced from the remnants of Hurricane
Ida.
Winters and springs are projected to be
slightly wetter (10-20%) over the next several
decades under a high emissions scenario according Figure 18: Extreme Rain Events
to the National Climate Assessment.18 Summer and fall are predicted to remain about the same.

Drought
The City’s water supply depends on Potomac River flow. The City’s water treatment plant serves about 90
percent of the City and draws from the Potomac River. The remaining population is served by Washington
Suburban Sanitary Commission (WSSC) which also draws most of its water from the Potomac. The
Interstate Commission on the Potomac River Basin (ICPRB) evaluates water supply system performance
based on the ability to meet demand and flow-by water level requirements.19 ICPRB modeled nine future
climate scenarios to project water system performance under a range of future conditions through 2050.
The model examined a range of global climate model predictions of increasing evapotranspiration from
increased temperatures due to climate change and forecasted water demand and considered the
requirement to maintain a minimum Potomac River water flow at Little Falls. Without the addition of water

Fourth National Climate Assessment https://nca2018.globalchange.gov/
District of Columbia Climate Projections, 2015. https://doee.dc.gov/node/1110407
18 Fourth National Climate Assessment https://nca2018.globalchange.gov/
19 Interstate Commission on the Potomac River Basin (ICPRB), 2020. https://www.potomacriver.org/wpcontent/uploads/2020/10/2020-WMA-Water-Supply-study-FINAL-September-2020.pdf
16
17
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supply enhancements, seven of the nine scenarios predicted moderate to severe water supply shortages
during severe droughts by 2050. Even with the development of additional reservoirs such as the one
planned for Travilah Quarry in Montgomery County, under two of the scenarios the water system is not
able to meet demand and Little Falls flow-by requirements in a severe drought.
Similarly, the County’s analysis found that in the long term, drought becomes a concern for the region
especially under a high emissions scenario. The County examined drought effects on agricultural lands and
landscaping (not water supply). Figure 19 shows Montgomery County’s climate projections for drought
under an intermediate representative concentration pathway (RCP 4.5) and a high representative
concentration pathway (RCP 8.5) for 2035, 2050 and 2100. The RCP is used to model different scenarios
of future greenhouse gas concentrations in the atmosphere. Drought is represented by the increase in
number of months per year of severe drought measured by the Palmer Drought Severity Index. By 2100,
the County may experience up to 1.5 more months per year with severe drought.

Figure 19: Projected increase in average number of months per year of severe drought20

Palmer Drought Severity Index (between -3.0 and -4.0) for 2035, 2050, and 2100, and climate scenarios RCP 4.5 and RCP
8.5 in Montgomery County (Montgomery County Climate Action Plan).
20
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Severe Storms21
The frequency and severity of extreme weather events is projected to increase. Although modeling storm
events with precision is challenging due to their small scale, potential increases in the probability of intense
thunderstorms, nor-easters, hail, straight-line winds, microbursts, tornadoes, and ice storms from a warmer
atmosphere and changing jet stream patterns cannot be ruled out. Tropical storms and hurricanes may also
intensify. Observations indicate a possible increase in weather-related disasters. For example, ten of the
nineteen weather-related Presidential disaster and emergency declarations in Montgomery County in the
last 60 years occurred within the latter third of that period (Table 2). This table only contains Presidential
declarations; Hurricane Ida was a U.S. Small Business Administration declared disaster.

Table 2. Presidential Disaster and Emergency Declarations in Montgomery County, 1962-2021
Emergency Declaration

Emergency
Declaration Date

Event

FEMA-DR-4261

January 22-23, 2016

Severe Winter Storm and Snow Storm

FEMA-EM-3349

October 28, 2012

Hurricane Sandy

FEMA-DR-4075

August 2, 2012

Severe Storms, Winds

FEMA-EM-3335

August 27, 2011

Hurricane Irene

FEMA-DR-1910

May 6, 2010

Winter Storm

FEMA-DR-1875

February 19, 2010

Winter Storm

FEMA-DR-1652

July 2, 2006

Tornadoes, Flooding

FEMA-EM-3251

September 13, 2005

Hurricane Katrina

FEMA-DR-1492

September 13, 2003

Hurricane Isabel

FEMA-EM-3179

March 14, 2003

Snow Storm

FEMA-DR-1324

April 10, 2000

Winter Storm

FEMA-DR-1081

January 11, 1996

Blizzard

FEMA-EM-3100

March 16, 1993

Winter Storm

FEMA-DR-839

August 28, 1989

Severe Storms, Winds

FEMA-DR-524

January 26, 1977

Ice conditions

FEMA-DR-489

October 4, 1975

Flooding

FEMA-DR-341

June 23, 1972

Tropical Storm Agnes

FEMA-DR-309

August 17, 1971

Flooding

FEMA-DR-127

March 9, 1962

Severe Storms, Flooding

The County’s Climate Action Plan identifies high winds as a major climate hazard. High winds commonly
occur with thunderstorms or other frontal systems; they are also associated with coastal storms, such as
tropical storms or nor’easters, if they retain strength far enough inland to reach Rockville. Average snowfall
is decreasing over time22, still, intense ice and snowstorms are possible due to the atmosphere’s increased
moisture.

21

22

Fourth National Climate Assessment, 2018 https://nca2018.globalchange.gov/
Capital Weather Gang https://www.washingtonpost.com/weather/2021/03/04/washington-dc-normal-average-snowfall/
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Sea Level Rise23
Sea level rise is considered an indirect climate hazard for Rockville, but a concern due to Rockville’s
interdependence on the larger Maryland and DC metro area through economic, social, and infrastructure
connections. Coastal flooding tends to be localized near tidal areas. Sea level rise combined with local
land subsidence is projected to be 1.2 to 4 feet or more by 2100, depending on emissions and ice sheet
dynamics. Sea level rise projections tend to increase with new, more sophisticated climate models. Recent
National Oceanic and Atmospheric Administration models place global sea level rise close to 1.5 feet to
6.5 feet by 2100 (low and high emissions scenarios).24 Storm surge flooding would add to that total level.
For example, the tidal Potomac rose 10 feet with Hurricane Isabel. Whether a storm occurs at high tide,
wind speed, and direction are critical factors in potential impacts. Climate scientists have observed
increases in coastal storm systems’ intensity; however, landfall frequency and other coastal storm dynamics
are harder to gauge.25

Sea Level Rise Projections for Maryland, 2019 https://www.umces.edu/sites/default/files/SeaLevel%20Rise%20Projections%20for%20Maryland%202018_1.pdf
24 https://toolkit.climate.gov/topics/coastal/sea-level-rise
25 Fourth National Climate Assessment, 2018 https://nca2018.globalchange.gov/
23
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Vulnerability Assessment
Direct changes in climate lead to significant indirect effects including extreme events and impacts to air
and water quality, ecosystems, and infrastructure, and many of these changes also create or exacerbate
human health risks (Figure 20).26

Direct
Changes

Increased
Temperature

Effects

Health Threats

Increased heat waves and
urban heat islands
Heat-related illness
Localized flooding and
periods of drought

Intense
Precipitation

Severe Storms

Sea Level
Rise

Infrastructure and
building stress and
damage

Cardiovascular
disease & stroke

Poor air quality & allergens

Respiratory illness
(asthma &
allergies)

Habitat & ecosystem
changes

Water quality and
stream/river flow changes

Vector-borne illness
(Lyme Disease,
West Nile, Zika)

Figure 20: Climate Changes, Effects, and Health Threats

26

Maryland Department of Health and Mental Hygiene. Maryland Climate and Health Profile Report. 2016.
https://mde.maryland.gov/programs/Marylander/Documents/MCCC/Publications/Reports/MarylandClimateandHealthProfileRe
port.pdf
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The County created a framework to use as a starting point for identifying higher priority climate
vulnerabilities. In the chart below in Figure 21, the County’s Climate Action Plan rated the vulnerability of
asset categories (transportation, critical and community resources, utilities, stormwater management,
agricultural reserve, parks and wetlands, and people and homes) to climate extremes (precipitation,
temperature, drought, and high winds), incorporating the amount of exposure to the hazards, sensitivity to
impairment from the climate risk, and capacity to adapt or withstand the weather extremes.27
Rockville has specific characteristics that could be viewed through this framework. Identifying Rockville’s
climate risks requires examination of our local assets from a community standpoint. Rockville’s hazard
categories are similar: precipitation, heat waves, drought and storm effects. Utilities, parks and wetlands,
and people and homes stand out as areas of concern for further evaluation. The next few sections describe
specifics on how climate change impacts infrastructure, ecosystems, and health risks in Rockville.

Figure 21: Montgomery County Vulnerability Ranking by Asset Category and Hazard Category

27

Montgomery County Climate Action Plan, Appendix C, p. 69.
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Impacts to Infrastructure, Buildings and City Services
Climate change poses risks to transportation, stormwater, wastewater, drinking water, and energy
infrastructure and increased demand for emergency management services, sometimes causing
compounding effects on the community, including:
•
•
•

•

•
•

•

Increased urban heat island effect increases demands on building cooling systems, especially
summertime peak energy demand and energy costs.
Increased risk of brown outs or power outages from strained energy infrastructure or severe
weather.
Increased intensity of precipitation events increases the likelihood of runoff volumes exceeding
stormwater capacities, causing potentially dangerous localized flash floods and recurring
drainage problems.
Increased risk of extreme heat, drought, storms, and flooding causing damage to buildings and
infrastructure, or impacting the lifespan, performance, and maintenance needs (roofs, envelope,
mechanical systems, parking lots, sidewalks, streets, and bridges, etc.).
Increased risk of extreme weather impacts to transportation by causing more frequent travel
disruptions and delays (downed trees, power outages, rail, flash floods).
Increased heat waves and precipitation variability (downpours or drought) impacts community
facilities and parks resources and services (facilities, parks, fields, cooling centers, outdoor
activities).
Increased risk of extreme weather events, causing flooding, sedimentation, drought, and algal
blooms that pose risks to the Potomac River and impact drinking water supply and treatment.

Spotlight on Flooding Risks
There are several types of flooding with different causes and solutions: coastal flooding caused by sea
level rise and/or storm surge, riverine flooding, local stream flooding, and inland drainage (pluvial)
flooding. The latter two are more prominent concerns for Rockville. Given the city’s upland location, most of
the city’s infrastructure is out of reach of major riverine flooding and is not at direct risk from coastal
flooding. Potomac basin floods or coastal floods may affect the city as its connected by infrastructure,
social systems, and economic systems to the riverine and coastal areas of the Potomac.
Rockville recently experienced how climate change-powered coastal storms, like Hurricane Ida, can move
far inland and lead to localized stream and urban drainage flooding. Unfortunately, these types of storms
will continue to occur on a more frequent basis due to the impacts of climate change. As a warmer
atmosphere holds more water vapor, Rockville’s buildings, stormwater and transportation infrastructure is
vulnerable to an increase in heavy precipitation events, and the City must plan accordingly. Some homes,
businesses and other buildings are likely to be affected. The data upon which many infrastructure design
standards and building codes are based is historic data, not future, for example:
•
•

28

Building codes are based on past weather conditions although recent code updates improve on
prior ones;28
Stormwater regulations, and culvert designs in roadways, and erosion and sediment control
regulations also rely historic data;

See https://www.iccsafe.org/wp-content/uploads/21-19612_CORP_CANZUS_Survey_Whitepaper_RPT_FINAL_HIRES.pdf
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•

FEMA floodplains and dam safety assumptions do not incorporate future flood risk or the impacts
of future development, positive or negative, on floodplains; and FEMA floodplains do not include
smaller streams or inland drainage flooding risks, current or future.

Opportunities for Rockville to better assess flood risks and reduce vulnerability include:
•

Continue to partner with the Federal Emergency Management Agency (FEMA), Maryland
Department of the Environment (MDE) and Montgomery County to update Federal flood risk maps
to better align with current conditions. The current maps are outdated and do not take into account
current development or current rainfall data.

•

Advocate the Federal and State governments to update data used to inform stormwater
management facility design and storm drain conveyance design standards and update standards
accordingly. Current design standards, used statewide, are outdated, and not based on the
current storm and rainfall data. Standards need to be updated so the infrastructure is sized to
treat and convey the frequent storm events occurring today.

•

Assess Rockville’s risk of flooding and develop a Flood Resiliency Master Plan to reduce or
mitigate flood impacts. The effort will go beyond FEMA risk maps to include streams with less than
one mile drainage areas and assess risk of inland (pluvial) flooding in addition to riverine
flooding.

•

Incorporate climate resilient building and infrastructure design features in new buildings and
retrofits including flood proofing actions such as raising mechanicals in hazard prone areas.

•

Consider outreach, education and/or rebate programs to help residents retrofit existing structures
in hazard prone areas. Assess how floodplain changes could affect infrastructure serving the City’s
water treatment plant, an issue discussed in the recent Resilience and Risk Assessment required by
America’s Water Infrastructure Act (AWIA).

Figure 22 (next page) illustrates the City’s FEMA floodplains and dam hazard classifications with flood
areas based on historic data.29 The current maps are based in part on analysis completed in 1976 which
was partially updated in 2006. Floodplain and dam safety management are necessary to minimize
threats to public safety, property, and infrastructure, and should evaluate and start to address the
additional risks posed by intense precipitation patterns. Similarly, climate change could create additional
risks to critical facilities, utilities, and other critical infrastructure. In addition to updating planning data,
other ways to incorporate future risk is to add a margin of safety in planning assumptions or incorporating
additional requirements in future areas at risk.

29

Current Federal Emergency Management Agency (FEMA) flood risk maps for Rockville do not accurately reflect flooding risks.
The State of Maryland in conjunction with FEMA are systematically updating Flood Insurance Rate Maps (FIRMS) for communities.
The digital files will be available when these maps become effective.
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Figure 22: Rockville's Floodplains and Dams
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The Montgomery County Climate Action Plan Vulnerability Assessment identified the transportation and
water infrastructure vulnerable to flood risks. Table 3 summarizes Rockville’s roads, bus routes, bikeways
and water pump station that may be vulnerability to flooding.

Table 3: Rockville Infrastructure Identified in Montgomery County Climate Action Plan Vulnerability
Assessment
Frequently Flooded Transportation Routes Serving Rockville
Bus Routes serving Rockville: 10, 48, T2
Bikeways serving Rockville: Veirs Mill Rd., Rock Creek Trail
Roads serving Rockville: Several roads originating in Gaithersburg and Bethesda serve Rockville and
are prone to flood disruptions
Utility infrastructure located within 500 feet of a floodplain
Utilities: 1 of 3 Wastewater Pump Stations located in Rockville
Rockville’s Water Treatment Plant is served by a frequently flooded road and the raw water intake is
located near a floodplain. A similar analysis in Rockville could reveal other vulnerabilities. Rockville will
need to continue to work with community partners to analyze other critical infrastructure (fire, police,
library, recreation, multi-agency, nursing home, emergency shelter, school, hospital), stormwater and
drainage infrastructure (dry/wet ponds, swales and bioswales, infiltration trenches, underground detention
basins, dry wells, culverts) and utilities (transmission lines, substations, pump stations, drinking water
reservoirs) within 500 feet of a FEMA designated floodplain. Additional analysis that includes site
conditions, topography, future drainage patterns, and adaptive capacity could reveal other facilities
protection needs.
Beyond the City Boundary
Rockville is dependent regional infrastructure, such as transportation, water and wastewater systems,
communications, and fuel, electrical, and natural gas networks, that is also vulnerable to climate impacts. In
addition to local analysis, tracking and participating in regional emergency and hazard mitigation
planning efforts will help ensure the City’s preparedness.
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Impacts to Ecosystems and the Environment
Climate change is already causing vegetation and wildlife ecosystem shifts. In 2012 the United States
Department of Agriculture remapped US agricultural hardiness zones, shifting Rockville and vicinity
southward from zone 6 to zone 7 based on more recent winter temperature patterns.30
Due to increased heat, pests, storms and wind, native plant and tree species may be more vulnerable to
non-native invasive species and disease. Climate change brings increased stress on urban tree canopy and
landscapes already strained by the impacts of development, requiring more frequent maintenance and
replacement. Stream health is affected by changes and variability in seasonal stream flow (flash flooding
and drought) and changes in water quality (temperature, sediments, nutrients, dissolved oxygen). Local
natural infrastructure is affected by human-caused climate change, and at the same time, it plays an
important role in buffering weather and other development impacts in urban, suburban, and rural areas.
Trees provide cooling shade and reduce wind force and vegetation absorbs and helps filter the rain and
the air and absorbs carbon. Just like built infrastructure and social systems, if ecosystems are strong and
healthy, they can better withstand natural hazards and bounce back quicker. Healthy forests foster robust
soil layers, diverse habitats and species, and are more resilient. Healthy and properly cared for trees
beautify streets, increase economic investments, and are less likely to cause hazards. Higher demand for
multiple ecosystem services and recreation is placed on green spaces in urban and suburban landscapes,
yet these spaces can be cultivated to have more adaptable species, more diversity, and to provide refuge
for pollinators, birds and other native wildlife.
Building upon the priority habitats identified in the Environmental Trends Report (see Figure 23),
ecosystems could be further protected from climate extremes by examining the health of areas of Potential
Priority Wildlife Habitat, and assessing invasive presence, deer impacts, and other environmental
degradation to identify priority management areas and strategies. Adaptive, hardy species could be
considered in urban landscapes and street tree species choices. Additional protections could be considered
in hydrologic studies to protect watersheds and stream health. An ongoing maintenance strategy for cityowned natural areas can foster more robust, scenic, and valuable ecosystems and improve their functions
as havens for diversity, water quality and air quality, and recreational and educational value.

30

https://www.usda.gov/media/press-releases/2012/01/25/usda-unveils-new-plant-hardiness-zone-map
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Figure 23: Priority Wildlife Habitats and Protected Lands (Rockville Environmental Trends Report)
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Health Threats
Health impacts expected to increase include:31,32
•
•
•
•

Heat related illness (heat stroke, rashes)
Respiratory illness (asthma, allergies, respiratory disease)
Cardiovascular disease, heart attack and stroke
Vector-borne and infectious diseases (West Nile, Lyme Disease and other tick, mosquito, and
foodborne illness)

Outdoor air quality has improved tremendously over the last several decades33 with the enactment of the
Clean Air act and the many state, federal, and local programs that followed. Still, Rockville experienced
53 days with unhealthy air for sensitive groups and 9 unhealthy air days so far in 202134 which increase
emergency room visits especially on hot days35. Heat waves place pressure on human health, food security,
water, energy, and emergency services. Heat waves disproportionately impact climate-vulnerable groups,
such as the homeless and low-income households that lack shelter and air conditioning, the elderly, infants,
children, outdoor workers, and persons living with pre-existing health conditions. Temperature extremes
can worsen chronic conditions, including cardiovascular, respiratory, and cerebrovascular disease and
diabetes-related conditions. The City can support various programs that help protect the community from
the impacts of extreme heat, like helping residents get access to affordable and efficient air conditioning
systems, planting trees to shade neighborhoods, shading bus stops and important pedestrian areas,
providing public pools and spray parks, and operating cooling centers.
With the intensity of heat waves expected, impacts to City services, workforce, and outdoor activities need
to be assessed. Many people who work outdoors, including in construction, landscaping, police,
maintenance workers, refuse and recycling crews, and outdoor recreations staff will be affected more
severely by summer heat especially when combined with humidity. Those in charge of planning and
leading outdoor recreational activities, youth and adult sports, summer camps and other outdoor events
will need to take into more careful consideration how to keep participants healthy and safe. Mitigation
could include shifting schedules to morning or evening, less frequent or shorter services and programs in the
summer, locating practices under shade and ensuring adequate breaks or cooling is available nearby.
Some activities may need to be moved indoors more often. Outdoor workers must be protected from
weather hazards and employers and human resources need proper training, planning, and preparedness
to ensure worker safety in extreme heat. As heat waves intensify and persist, training is needed to identify
prevention strategies and warning signs for heat illness and other associated heat-related health issues.

Maryland Department of Health and Mental Hygiene. Maryland Climate and Health Profile Report (2016).
Metropolitan Washington Council of Governments (COG). Summary of Potential Climate Change Impacts, Vulnerabilities, and
Adaptation Strategies in the Metropolitan Washington Region (2013).
33 Metropolitan Washington Air Quality Trends Report https://www.mwcog.org/documents/2017/09/23/air-quality-trends-airquality-air-quality-data-featured-publications/
34 Air Quality Progress Dashboard, MWCOG https://www.mwcog.org/environment/data-and-tools/air-quality-progressdashboard/
35 Clean Air Partners https://www.cleanairpartners.net/why-air-quality-matters
31
32
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Social Vulnerability and Racial Equity
Demographic Profile
Rockville is a diverse city with residents with many
cultures and backgrounds. Counted among
Rockville residents are recent transplants and
longtime residents, with roots from all over the
world, some dating back to original Native
Americans that inhabited the mid-Atlantic,
descendants of enslaved people with African
origins, and European colonists. About 34% of
residents were born abroad, hailing from Asia
(53%), Latin America (28%), Europe (13%), and
Africa (4.7%).34 Figure 24 shows another indicator
of the City’s diversity, race by census category.36
Nearly 45% of Rockville residents speak a
language other than English at home. 15% of
residents identify as Hispanic ethnicity. Rockville
Figure 24: Race by Census Category in Rockville
has a broad range of ages with about 20%
youths under 20 and 19% seniors over 65. As of 2018, over one-fifth of households earned 50% area
median income or less. In 2019, the poverty rate for the City was 6.3%. Poverty and unemployment rates
may have increased since the COVID-19 pandemic and economic downturn.

Housing Affordability and Energy Burden
Low income and communities of color tend to pay a higher percentage of their income for energy utility
bills– sometimes three times as much. Low-income households face barriers to implementing solar or energy
upgrades including lack of access to financing. In addition, low-income households are more often renting
and have less control over the energy efficiency or equipment quality in their units. In Rockville, about 45%
of residents are renters, and the proportion of homeowners has decreased over time37. The Comprehensive
Plan contains many important recommendations on housing diversity, affordability and supply that would
help bolster home ownership, giving more control over energy choices to residents and resulting in more
residents being on an equitable, environmental, and economically sound footing.

Climate Change Impacts on Health, Especially Low-Income and Communities of Color
Climate change affects everyone but tends to have outsized impacts on some of the same communities that
have suffered disproportionate health and economic impacts from the COVID-19 pandemic – low-income
groups and communities of color. Increasing heat and humidity worsens air quality, extends allergy
seasons, which increases human health risks, especially for sensitive populations such as children, the elderly
and low-income. The city must work with its partners to prepare to assist vulnerable populations, especially
in emergencies.

US Census 2019 American Community Survey 5-year estimates
Housing Market Analysis and Needs Assessment https://www.rockvillemd.gov/DocumentCenter/View/18286/Housing-MarketAnalysis-and-Needs36
37
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Racial inequities of past and present have created a situation that leaves many Rockville residents
vulnerable to climate change. Specifically, people who have had constrained access to federal programs
that lifted many others out of poverty, suffered from mortgage redlining and disinvestment in their
communities, disproportionate incarceration, lack of access to the same educational opportunities,
healthcare, reliable transportation, healthy food access, and worse. Whether intentional or unintentional,
these policies and practices created lasting disparities and put communities of color on unequal playing
field for centuries. Since the Civil Rights movement of the 1960s many protections were put in place, but
there’s much more work to do to mitigate this unfortunate legacy of racism.
The income gap has increased, and economic crises tend to affect Black and Hispanic communities
disproportionately which further entrenches the income gap. The recent economic downturn was no
different, exacerbating gaps that already persisted. Similarly, natural disasters and climate change tend
to be more challenging or devastating to those who are living paycheck to paycheck or already have
experienced more than their fair share of adversity.
Flooding and storms cause more economic harm, but heat waves cause more injuries to human health.
Rockville residents are used to hot summers, but with worsened heat waves, those who work outdoors,
depend on transportation outdoors such as walking, rolling, or biking, are unhoused, do not have adequate
air conditioning (or cannot afford to run it) are particularly vulnerable.
In addition to race and ethnicity, disability status, immigrant status, income, age, LGBTQIA identity, being a
non-native English speaker, cultural barriers, educational attainment, employment status, and many other
factors can affect residents’ capacity to adapt to climate change or any other challenges for that matter.
The Centers for Disease Control created an index of various factors that contribute to social vulnerability.
The factors in the index are described in the below. Rockville’s mapped results are shown in Figure 25.
The CDC Social Vulnerability Index measures the following factors:
1. Socioeconomic Status
• Below poverty
• Unemployed
• Income
• No high school diploma
2. Household Composition & Disability
• Aged 65 or older
• Aged 17 or younger
• Civilian with a disability
• Single-parent households
3. Minority Status & Language
• Minority
• Speak English “less than well”
4. Housing & Transportation
• Multi-unit structures
• Mobile homes
• Crowding
• No vehicle
• Group quarters
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Figure 25: Rockville Social Vulnerability Index by Census Tract
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Social vulnerability has a broad geographic distribution in Rockville. A few neighborhoods in the east and
southeast are particularly vulnerable. Mapping and distribution analysis are a tool to foster equity.
Tracking the distribution of investments and services and monitoring climate impacts in particularly
vulnerable neighborhoods is one way to foster resilience for those most vulnerable and ensure equitable
distribution of city services. Additionally, programs should consider the potential impacts of green
gentrification and ensure that investments in sustainable infrastructure and initiatives do not push out and
price out long-term and lower-income residents.
Figure 26 shows the areas in yellow with 50% or more social vulnerability juxtaposed with tree canopy
cover in the City of Rockville.

Figure 26: Tree Canopy Coverage and Socially
Vulnerable Communities in Rockville
As the Climate Action Plan is implemented, care can be taken to ensure these neighborhoods and
populations are prioritized for services and for climate impacts mitigation measures tailored to their needs.
A more fine-grained examination is needed to ensure equity across all neighborhoods and especially those
with economic disadvantages affecting health, such as prevalence of employment outdoors and lack of
access to quality health care. This type of lens can be applied to most of the Climate Action Plan actions.
Investments in floodplain management, stormwater systems, solar, energy efficiency, transportation,
community facilities, tree canopy, community gardens, parks, and so forth can consider similar screening
and monitoring. Engaging on a deeper level and learning more about challenges faced will help provide
the City guidance in ensuring that implementation is effective and mitigates health impacts on people,
especially underserved populations.
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Strengthening Rockville’s Resilience
Some preparation for recent and near-term changes in weather patterns will be necessary regardless, but
after about mid-century, the high emissions scenarios and low emissions scenarios diverge. The most
disastrous impacts can be avoided by drawing down emissions and working towards carbon neutrality
across the globe. Infrastructure resiliency and social resiliency are important considerations in combating
climate change. Instituting and updating existing planning and building standards to protect our water
supply, power grid and buildings from flooding enhance the long-term sustainability of our community. It
may be valuable to consider such improvements for existing residential and commercial buildings.
Rockville can reduce future costs of climate change by preparing for more intense heat waves, intense
precipitation patterns, and severe storms. Planning for climate resiliency focuses on protecting
infrastructure, buildings, ecosystems, public health, and quality of life by identifying potential climate
impacts, reducing community vulnerability, and increasing the capacity to recover from a disturbance
and/or adapt to new conditions. Section VI of the CAP outlines actions to enhance resiliency.
The data that engineers use in planning assumptions is based on historical trends, which are no longer
indicative of the future. Stormwater regulations, floodplain ordinances, transportation design standards,
and building codes are based on historic data and may be soon outdated. The City relies on robust and
reliable infrastructure to serve its residents, businesses, visitors, students, and workers. Additional
examination is needed to ensure resilient infrastructure systems are built to last.
Rockville’s forests, meadows, streams, private yards and landscapes and public parkland may need new
management approaches to achieve the same level of health and vitality and continue to provide the City
with recreational opportunities and ecosystem services.
Equally important is the social resiliency of a community (including mental health) to help endure negative
environmental impacts in a repeated or sustained manner. Addressing the human aspect of resiliency may
include offering community support services before, during or following extreme events (like severe storm
damage or prolonged electricity outage). Such extreme situations may develop more regularly in the
future and are worthy of consideration from a long-term planning perspective. Rockville is a diverse city
and its residents and businesses have a variety of unique and valued qualities. Like everywhere in the U.S.,
the City grapples with harms embedded in systemic racism. Rockville cannot solve climate change or
historic racism alone, but this plan intends to outline actions that reduce the disproportional impacts of
climate change on vulnerable communities and use an equity lens to ensure that the benefits reach
everyone, especially those who need it most and do not contribute to historical disadvantages. This work
intends to contribute to recent Mayor and Council initiatives to support social justice and the elimination of
systemic racism and bias.
Coordination with Montgomery County, especially on emergency preparedness and hazard mitigation, as
well as state and regional partners, utilities, non-profits, community groups, private companies, employers,
landlords, and many others will be essential to prepare the community to withstand challenges and
continue to thrive in a climate changed environment.
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