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Project Partner

Maryland Transit Administration (MTA)

o Division of the Maryland Department of

Transportation

o Operates Local Buses (CityLink and : ’ | P

Locallink), Commuter Buses, Light Rail,
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Metro Subway, Maryland Area Regional TR

Commuter (MARC) Train Service, and N

MobilityLink system
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Study Area
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Baltimore City and Baltimore County, @ A

Maryland: 2013 — 2023; June — October

Baltimore City

o Areqd:. 92 mi sq

o Population: 569,931 (2021)

Baltimore County

o Area: 598.4 mi sq I mi

10

o Population: 849,316 (2021)

‘ Baltimore City Q Baltimore County

Image Credit: ESRI EarthStar Geographics, U.S. Census Bureau



Study Infroduction

Urban Heat Island (UHI) Effect

o Urban environments experience more

frequent exireme heat events compared to

rural areas

o Urban heat is magnified by high
concentrations of:
o Impervious surfaces

o Local Emissions

o Dark, low albedo surfaces
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Community Concerns

Fundamentally, community challenges are spurred by...

RISING TEMPERATURE




Community Concerns

SOCIAL VULNERABILITY




Community Concerns
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SOCIAL VULNERABILITY HEAT IMPACTS




Community Concerns

SOCIAL VULNERABILITY HEAT IMPACTS ADAPTATION




Objectives

HEAT MITIGATION
STRATEGIES

HEAT MAPPING
HEAT VULNERABILITY I —

o Analyzing urban
heat using Earth
observations

INDEX (HVI) Adaptation and
Resiliency Toolbox
(ART)
o Assess bus corridor
heat coping
capacity

o ldentifying hot spots
at neighborhood

level m
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OUTDOOR THERMAL

COMFORT ASSESSMENT
HEAT ISLAND ASSESSMENT

o |nputting: DSM’s,
Ground Cover, &

HEAT VULNERABILITY

o Calculate natural INDEX (|-|V|) Ancillary Data

and built

into SOLWEIG
environment indices - . Model Using QGIS
via NASA satellite o Combining: socio- @)

derived data economic and
environmental
variables through a
Principal Component
Analysis in R




maximum LANd Surface Temperature (LST)




mean LN Surface Temperature (LST)

Baltimore County

June - September
2013 — 2023

Mean LST (°F)

108 - 120
121 - 132




LCI n d Cover Normalized Difference Vegetation Index

Baltimore City

June —
September
2013 — 2023




|.C| nd Cover Normalized Difference Building Index

Baltimore City

June —
September
2013 -2023




Heat Vulnerability Explained
e |dentity Sociodemographic and Environmental
Variables

e Conduct a Principal Component Analysis

e Qutput Heat Vulnerabillity Indices




Heat Vulnerability Index
Baltimore City @ E"’

July-October 2013-2023
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Heat Exposure Index
Baltimore City @

July-October 2013-2023

Heat Exposure Score by
Census Block-Group
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Heat Priority Index
Baltimore City @

July-October 2013-2023

Heat Priority Score
by Census Block-Group
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Bivariate Visualization: Heat Vulnerability Score + Ethnic Minority

Baltimore City
July - October 2013 - 2023
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SOLWEIG Explained

Data Acquisition

DEM, nDSM, CHM,

LE, g Dehe Identify AOI's

Areas of interest

UMEP Preprocessing
Inputs and Defaults

Calculate Tmr

Extrapolate value

Run Model

Visualize thermal comfort

Image Credit: PowerPoint Icons
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Timeline

" Learning multiple
programming
languages in 10
weeks

Resolution
" Temporal resolution
" data within
study period
® Spatial resolution

Data Acquisition

" Limited County block
group data

" Lack of current/usable
LIDAR data

Data Storage

“ Replicability and
integration

“ Managing store
data



Conclusion

ACTION: In Baltimore City, 32% of block-
groups demonstrated a high to very high level
of priority for MTA's future mitigation strategies.

FEASIBILITY: It is feasible to use NASA Earth
Observations (EOs) to visualize + analyze urban
heat distribution in Baltimore, despite resolution
limitations.

ENVIRONMENTAL JUSTICE: Exposure to

urban heat, and capacity to tolerate extreme
heat, is unequal across age, race, and income.

Photo Credits: PowerPoint Icons



Next Steps
Accessibility

O

Public Outreach

Community
Engagement

Photo Credits: PowerPoint Icons
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