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Meet the Challenges of a Changing Climate

Find information and tools to help you understand and address your climate risks.

LEARN HOW TO BUILD SEE WHAT OTHERS ARE USE THE CLIMATE
RESILIENCE » DOING > EXPLORER »
TOUR THE TOOLKIT

MORE

Online at https://toolkit.climate.gov




STEPS TO RESILIENCE

Use this framework to discover and document climate
hazards, then develop workable solutions to lower
climate-related risks. Watch the overview video or click
any step to learn more.

Explore Hazards Did you know?

Assess Vulnerability & Risks Why should we care?

Investigate Options

Prioritize & Plan = What can we do about it?

Take Action
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The number of very hot days (=95°F) across the U.S. is projected
to increase dramatically this century compared to last century.
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The number of >95°F days in Baltimore is projected to increase from
~8 per year to ~40 per year in 2050; and to ~80 per year by 2100.



A,

AR RIS AN

Janvary 2017

Characterizing Urban Heat
b

ncroase Heat from the

E. Baltimore
Station 7K.,
el [

; AL
Fi6. 3. Locations of the 135 sensors in eastern Baltimore. The color scale shows T, the temporal
mean of daily minimum temperatures for 1 Jun-15 Sep 2015.
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Intraurban Temperature Variability in Baltimore

ANNA AL SCOTT, BEN ZAITCHIK, AND DARRYN W. WAUGH
Department of Earth and Planetary Sciences, The Johns Hopkins University, Baltimore, Maryland
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Some Baltimore blocks could be 15 degrees
hotter than others. Mapping them could
help address heat hazards.

balt_treetrust « Following
Baltimore, Maryland

balt_treetrust Counting down to the
#newyear we are reflecting on why #trees
mean so much to our city. Yes they are
beautiful, but they are also quite useful. Did
you know that trees can cool our streets
pretty extensively? In a city like #baltimore
where some neighborhoods are ~16
degrees hotter than others at the same time
on a summer day, trees are essential to
offering shade and cooler temperatures. As
you consider your #endofyear giving, please
consider us and our work to lessen the
#publichealth disparities in our city when it
comes to access to #greenspaces - the
link to donate is in our bio!
#happynewyear #endofyeargiving
#treesaregood #urbanheatisland
#treecanopy #baltimoretreetrust
WE NEED TREES. DONATE TODAY TO ENSURE THE Shaltimoretices Amybmore AinKinBio
GROWTH AND HEALTH OF OUR URBAN FOREST. G Atankyou sue §batimore

#baltimoretreetrust % ") Q 1 m
#givingtuesday v g uJ

51 likes
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assessing modeling techniques. Climate 5(2) 41-57.
2. Voelkel J, V Shandas, and B Haggerty 2016. High Resolution Descriptions of Urban Heat Islands: A public
health imperative. Preventing Chronic Disease 13.
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Considerations for Phase 2....
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Article

Integrating Satellite and Ground Measurements for
Predicting Locations of Extreme Urban Heat

Vivek Shandas !*, Jackson Voelkel 117, Joseph Williams ! and Jeremy Hoffman %

! School of Urban Studies & Planning, Portland State University, Portland, OR 97201, USA;
jvoelkel@pdx.edu (J.V.); jdw23@pdx.edu (J.W.)

Science Museum of Virginia, Richmond, VA 23220, USA; jhoffman@smwv.org

*  Correspondence: vshandas@pdx.edu; Tel.: +1-503-725-5222

2

- Identify potential uses of the heat maps;
* Integrate data with socio-demographics;

« Assess heat implications of alternative development
scenario assessments;

« Consider how other communities have applied these
findings (i.e. Richmond, Portland, Hermosillo, etc.)

« Others ideas....?
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Richmond’s Apphcatlons

Richmond's Urban Heat Islands - i N8
Afternoon (3PM) Temperatures on July 13, 2017 = \ f = (3 X
B < 94°F ' z
94-95°F 5l /
95-95.5°F col \ 7 AT
95.5-96.2°F : LR e RN
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Richmond's Urban Poverty
2011-2015 ACS % Families in Poverty
Bl 0.000 - 0.062 &
Il 0062-0.120
Bl 0.120-0212
3 0.212-0282
1 0.282-0373
[] 0.373-0850
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Urban Heat Vulnerability =




Rlchmond’s Apphcatlons

/| City of Richmond Urban Heat Vulnerablllty ._/

" Hoffman etal,, in prep
oy / Urban Heat Vulnerability
3P Y [ Lowest Vulnerability
B ] Low Vulnerability
' Moderate Vulnerability

Il High Vulnerability
Il Highest Vulnerability

Umanheatvulneabkty in census block combines % tree canopy cover, % impervious
surfaces, % families in pcwnyand the amount of afternoon warming during a he.aeven
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VULNERABILITY RAA AMBULANCE RESPONSES

DATA: RAA
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VULNERABILITY RAA AMBULANCE RESPONSES
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Richmond’s Applications

Urban Heat Islands in Richmond Zip Codes |

Median Afternoon Temperatures, 7/13/2017 ™ A
s ‘




Richmond’s Apphcatlons

Heat-Related llinesses Per 10,000 People

RAA Ambulance Response Data by Zip Code, 2014-2017
Lowest Tercile
Middle Tercile

N Highest Tercile
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Richmond’s Applications
The Richmond Land Bank

Annua\ Plan | ly 2018 — June 2018




Richmond’s Applications

¢. Community health:

1. High ambient temperature relative to
average.' Different land use and ground
cover patterns create “urban heat islands”
in Richmond. Because higher temperatures
are associated with greater health
risks, identifying “hot spots™ across the
City may help determine where vacant,
undevelopable land in those areas can be
prioritized for green interventions.

2. Low food security. Neighborhoods with
limited access to fresh, healthy food
can utilize vacant and empty lots for
community gardens to promote food
justice.

Temperature recorded A=
at 3:00 PM on
July 13, 2017

- Hottest quartile

-Coolestquarﬁle  _ ¥ )
" i

FIGURE 17: Urban heat islands in Richmond

SOURCE: .S. Hoffman, Science Museum of Virginia, 2017
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Insights Report

Background information in preparation
for updating Richmond's Master Plan

September 2018
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Richmond’s Applications

Sustainability & Resiliency
Preparing and responding to a changing climate

Community Greenhouse
Gas emissions have
decreased by 15%.

From 2008 to 2015, community
(GHEG emissions decreasad by 15%.
The City's goal is to decrease
community-wide Greenhouse Gas
{GHE) emissions by 80% by 2050
using 2008 as the baseline year.
RvAgreen 2050 |s Richmond's
planning process to develop a
roadmap of actions to achieve
Richmand's 80% reduction by 2050.

63% of GHG emissions
are from the residential
and commercial sectors.

In 2015, 40% o CoOMMunity

‘GHG emissions were from
commercial bulidings, 245 from
the transportation sector, 23%
from residential bulldings. and 3%
from Industrial faciities. 50% of
‘community GHG emissions In 2015
resulted from the use of electricity,
24% from gasoline/dlesel and 22%
from natural gas. Overall energy
‘consumpticn In Richmond decreased
by 2% between 2006 and 2015.

Renewable energy is
changing the Richmond
landscape

In 2017, Richmond achleved
Solsmart’ Siiver designation for its
efforts to provide resources and
reduce barriers to make It faster,
easler and less expensive for the
community to go solar. While only
accounting for 0U0B% of the total

energy supply, the production

of solar energy has Increased by
nearly 450 times between 2008
and 2015. Analysis by VCL's Center
for Urban and Reglonal Analysts
shows great petential for rooftop
solar paneis to produce up to 12% of
the city's energy demand; however,
the electricity distribution and
energy storage Infrastructure would
need to be significantly upgraded
to accommadate that much solar
energy.

There has been a slight
increase in vehicle miles
traveled since 2008.

vehicle miles traveled (VMT) Is an
Indicator that policy makers track
to understand how much people
are driving and estimate how many
greenhouse gases are produced by
vehicles. Total VMT Increased from
2008 to 2015 by 0.2%.

The number of days over
95° is likely to increase
by 30 days annually.
According to the Sclence Museum of
Virginia, the city already experiences
‘9 more days above 90 degrees
annually than surrounding rural
areas. Climate modeks predict
that Richmond could experience
nearly 30 more days above 95
degrees annually. Per the science
Museum of Virginia, "As extreme
summertime temperatures In the
Clty of Richmond have been linked
with urban heat vulnerabitity and
visits to urgent care centers and

for heat-

1 san o
Enargy and Nadiona! Laague of Citkes.

related llinesses In 2016, the urban

heat Island effect 1= not onty an
Infrastructural challenge and an
environmental equity Issue, but also
an important pubiic health 1ssue.”

Major rain events are
expected to increase by
more than 25%.

According to the Sclence Musaum of
Virginia, from 1948 to 201, "Virginia
saw a 33% Increase In the frequency
of extreme rainfall events and an

% Increase In the amount of rain
falling In Its largest annual storms.”
The number of extreme rain events
Is expected to Increase by two and a
half times. Given the environmental
constraints and large amount of
paved surface in Richmond, planning
for Increased Intensity and frequency
of rain events Is critical.

Richmonders are very
vulnerable to urban heat.

urban heat vuinerabiiity s a

term used to describe an area’s
conditions that make It more or less
sensitive to heat. Currently, 215% of
Richmonders live In Census tracts
designated as “highest” In terms of
urban heat vulnerability, while 19.6%
Iive In Census tracts designated as
“high". These areas cormespond with.
some of the densest areas of the
city.

Heat-related iliness is
highly concentrated.
Heat-related liiness In the summer

Is highly concentrated In areas with
*high" and "highest” urban heat
vulnerability and areas that are poar.

52 | IrsightsReport - Data & Analysis

// FIGURE 38 Urban Heat V\mnky,mw

Urban heat ity i arex’s conditions that make it heat sesitive using a combination of % tree
canopy, Bimpervious mirfaces, % Smiies in poverty, and ing during a heat event.

Source: Hoffman ot al, Sonca Musum of WginGg.

Blothie®
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// FIGURE 39, Locations of Heat-related
Hiness, Summer 2014-2017

Source: Hoffman at 3, SoRncs MUsSUm of WQin
Richmond. iy

Consider this:

~ How can we prepare for the effects of climate
change?

- How do we ensure the most vuinerable
populations are included in creating solutions to
mitigate the effects of climate change?

RICHMOND

Sustainability & Resiliency | 53
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Contact

Vivek Shandas, Jeremy Hoffman, David Herring

Emails:


mailto:vshandas@pdx.edu
mailto:jhoffman@smv.org
mailto:david.herring@noaa.gov



