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Overview of Heat Vulnerability in Cambridge

Increasing Temperatures — Increasing Heat Vulnerability
By 2030, the number of days above 90°F |
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*Summer is considered to be the 91 days of June through August
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How Can Municipalities Plan for Greater Resiliency to
High Temperatures? e

Objectives:
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Translating Existing Land Surface Temperature to

Futu

Process for mapping heat index
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Translating
Heat Index to

Human
Health
Impacts

Realative Humidity (%)

NOAA National Weather Service: Heat Index
TEMPERATURE (°F)
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Impacts with Ambient Air — Present Day, Existing Conditions
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Heat Island Impacts with Ambient Air — 2030, Existing Conditions
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Heat Island Impacts with Ambient Air — 2070, Existing Conditions
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Heat Island Impacts with Heat Index — 2030, Existing Conditions

“Feels-like” temperature variability on a day when heat index is 96°F
(90°F with relative humidity 50 - 55%)
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How UHI Maps were Used to Assess Heat Vulnerability
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Resilience Strategies

@ A Prepared Community: Strategies to strengthen community, social,
and economic resilience.

Adapted Buildings: Strategies to protect buildings against projected
climate change impacts.

@ Resilient Infrastructure: Strategies to ensure continued service or a
speedy recovery from community-wide infrastructure systems.

—

An enhanced living environment integrating
air quality, waterways, green infrastructure, and the urban forest as
a system resilient to climate impacts.
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Converting Expanding
Impervious urban forest

surface§ to canopy
vegetation

Resiliency Planning Objectives for Heat

12



Preparing for and Adapting to Increasing Heat Vulnerability
< _

Baseline Temperature 90 °F, 5
Hot spot temperatures 95-100 °F
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Estimating Cooling Impact of Existing Urban Forest Canopy

- Existing Tree Canopy — 2012 UVM LiDAR Model J
T Calculated Cooling Impact:
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Impact of Expanding Urban Forest Canopy
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Baseline — 2030 UHI with Existing Urban Forest Canopy (
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Impact of Expanding the Urban Forest Canopy
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Impact of Expanding the Urban Forest Canopy
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Impact of Expanding the Urban Forest Canopy
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Cooling Impact Relative to Streetscape




Other Factors Contributing to UHI Effects
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Urban Heat Island:

* Low Tree Canopy %

e High % Impervious Surface

e Large Square footage of roofs

* Dark roofing surfaces (Low SRI)




Relating Ambient Temperature and Percent Impervious Area
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Green Infrastructure Effectively Reduces Impervious Area

Percent Impervious Surface
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Cooling Benefits of Green Infrastructure
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Impact of Green Infrastructure on UHI

Temp reduction by 0.1°F - 6°F
(Average temperature decrease 1.7°F)
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Impact of White Roofs on UHI
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What are Some Preliminary Findings?

A 1% tree canopy increase relates to 0.12 °F of cooling. For street trees, approximately an average
of 1°F cooling is achieved per tree per 100 ft, with a range between 0.15-6.2°F.

Green Infrastructure may reduce ambient temperature by 0.1°F - 6°F, as a function of reduction of

impervious areas, with an average temperature decrease of 1.7°F (area-weighted average across all
catchments).

White roofs yielded a is 2.4°F cooling benefit with a 50% level of implementation across existing
buildings (area weighted average)

White roofs are more effective in cooling, but do not have the additional benefits of water quality
improvement and flood reduction for smaller storms.
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What is t
and gree

ne combined effect of urban forest canopy

N infrastructure strategies?
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Figure 18: Section A-A for GI Concept for Public ROW Parcel
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Next steps

 Combine the analysis to see the effect of mixed tactics

* Conclusion: modeling indicates City should target its efforts at
neighborhood scale rather than set citywide goals

* Need to understand night temperatures

* Need to understand if there are regional effects and opportunities;
Metro Mayors getting new data mapping UFC across 14 communities

* Ground mounted temperature and humidity sensors would provide
more refined analysis, including night temperatures and seasonal
differences and allow monitoring of trends due to climate change and
implementation of actions



Contact Info

City of Cambridge:

John Bolduc, Environmental Planner,

Cambridge Community Development Department,

jbolduc@cambridgema.goy,

617.349.4628

Link to Project Website:
http://www.cambridgema.gov/CDD/Projects/Climate/climatechangeresilianceandadaptation.aspx

Kleinfelder:

Indrani Ghosh, PhD, Senior Professional
IGhosh@kleinfelder.com

617.498.4654

Aaron Doucett, GIS Professional
ADoucett@kleinfelder.com
617.498.4690
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