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Overview of Urban Heat Islands (UHI), UHI
Mitigation Strategies, and Potential Inclusion
In State Implementation Plans (SIPs)
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Presentation Outline

Metro Washington UHI and

Links to Ozone (Dr. Ivan Cheung — 7 min.) §

UHI Mitigation Strategies and
Screening Tool (Eva Wong - 7 min.)

Houston’s AQ Modeling

Work (David Hitchcock — 7 min)

Q&A (5-10 minutes)
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Strategies to Reduce Heat
Islands

« Urban Vegetation

 Cool Roofing

e Cool Pavements
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Strategies to Reduce Heat
Islands

Average Urban Land Cover & Peak Temperatures Ranges

60-100°F

Pavement

120-140°F 40%

150-190°F



Key Strategies - Urban
Vegetation/Green Roofs

* Trees & Vegetation

{figure 1) section view - not to scale

i Shadlng F-}Jegetelltic:n i
« Evapotranspiration

herbs; grasses

(edge of
building)

G - Gravel Ballast (optional)

Separation structure

Mulch ar materials .
{optional)

to prevent wind
and rain erosion

 Green Roofs
e Extensive
i IntenSive A - Structural roof support

B - Waterproof membrane
C - Root barrier (if needed)

LD - Drainage H-Drain ———

E - Growth medium (soil)
2-6 inches
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Key Strategies - Cool Roofing

» Reflective Roofing :
» Flat or Low-Sloped Roofs (Commercial) §
— Coatings
— Single-Ply
« Sloped Roofs (Residential)
— Tiles
— Metal Roofs
— Asphalt Shingles?
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Heat Island Mitigation — Estimated Benefits
e Energy Demand

— 10-25% annual energy savings w/all three strategies
— Cool roofs and vegetation as EE strategy in SIP

Air Pollution
— Benefits from reduced energy demand — EE strategy
— USFS approach — net removal of pollutants from vegetation

— Reduce temperatures — Reduce ozone — Translate into
equivalent emission reductions

GHG Emissions
Water Quality
— Reduced thermal shock

Health
— With all strategies, 0-25% | in heat-related deaths (8 cities)
— Baltimore very modest results, high albedo most effective
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Mitigation Impact Screening Tool (MIST)

 Intended to provide back of the
envelope/qualitative indication of likely impacts
of UHI mitigation strategies averaged at the
city-scale.

« Steps: (1) Select city. (2) Define albedo or veg
increase. (3) Estimate impacts on meteorology,
AQ, and energy.

* Met modeling conducted for 19 cities, including
Baltimore and Washington available.

« Data from 19 cities extrapolated to other, 200+,
5§ cities. 3



m. Heat Island Mitigation Impact Screening Tool for Ozone

Select from Available Mitigation Strategy:

Ozone Models:

" Albedo Perturbation

EE = Selecta City to
' Maodel:
e [
A Documents and Setting Atlanta.xds
EDavid Sailor Baltimore.xls
5] My Documents Baton Rouge.xls
£ Projects Charlotte.xls
EEPA Heat lslands -21 Detroit.xls
& Screening Tool Houston xls

Loz Angelesxls
bMemphis xls

Mew Orleans xls
Fhiladelphia.xls

[

[ £

Aflantatsr . . .
m_ " eqgetation Fraction Perturbation

Fhiladelphia.tsr

™ Albedo and Yegetation Perturbations

o Apply conztant Temp. Perturbation [Z]

Qutput Options:

[w 1-Hour Ozone [peak)
[ 8-Hour Ozane [peak]
[ Create Detailed Output File

Dlatug 7Test Gax

Temperature Perturbation: | gp

Estimate Impacts

Help File

SUMMARY RESULTS FOR OZONE
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ening Tool Impacts
Select City Select Mitigation Strateqy

dation Strategies
Results for Washington, Distriet Of Columbia 7/5/2005

Mitigation strategy: Albedo Increased By 10 percent.
Vegetation Increased By 10 percent.

Impact Summary
Before After Difference

WMean Temp A5 BF A48F 2F
COD{BSFhase) 1,549 1,274 23 -17.74
HODO(B5Fbase) 5,006 553742 10 62
1-hr Qzane(pprm) 013 013 -4.34
8-hr Ozone(ppm) -3.87
Fesidential Electricity(kiwhi/1000ft"2) 5916 5,834 67 -1.37

City Input Data

Fopulation d 823,153
Fopulation Density (per'sg. mi) 71148
Annual mean temp (F) f58F
Annual 00 (BSF hase) 1,544

Annual HOD (BSF base] 5. 008




Programs and Policies to Support
HI Reduction Strategies

Demonstration Projects: Chicago, Tucson

Education: Utah Energy Office
ENERGY STAR, Cool Roof Rating

Council

Weatherization — Philadelphia, Baltimore
Green Building - USGBC LEED
Incentives: Utilities, California, Florida

through the roof, COOL IT!

Supplemental Environmental Projects e e e

te California businesses that own or manage commereial bulldings and

! ! For details
---------- ‘s SMUD Customers call 1-888-742-SMUD (7683) Flex qgg.
= = M m or log onto mvw,smud,or%fcoolmnf your 2,
S I P POI |C | eS RooRAM Non SMUD Customers call 1-888-891-COOL (2665) P()WFR"
or log onto www.energy.ca.gov/coolroof -

St%ndsards and Codes - Tucson, Chicago,
CA- Title 24, Florida, Georgia



Resources

EPA’s Heat Island Website www.epa.gov/heatisland

The Energy Star Website www.energystar.gov

Cool Roof Rating Council www.cooroofs.org

Supplemental Environmental Project Toolkit
http://www.epa.gov/cleanenerqy/pdf/sep toolkit.pdf

Edgar Mercado (SIPs) mercado.edgar@epa.gov

Art Diem (SIPs and SEPs) diem.art@epa.gov

Niko Dietsch (MIST) dietsch.nikolaas@epa.gov

rem sSEVA Wong (Heat Island Questions) wong.eva@epa.gov
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