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Abstract

Heat-related mortality in US cities is expected to more than double by the mid-to-late 21** century. Rising heat exposure in S B J V J L H P
cities is projected to result from: 1) climate forcings from changing global atmospheric composition; and 2) local land to n e r, arg O y I u y
surface characteristics responsible for the urban heat island effect. The extent to which heat management strategies

designed to lessen the urban heat island effect could offset future heat-related mortality remains unexplored in the -

literature. Using coupled global and regional climate models with a human health effects model, we estimate changes in H abe e b D D e L u C I a A et al .
the number of heat-related deaths in 2050 resulting from modifications to vegetative cover and surface albedo across three 1 1

climatically and demographically diverse US metropolitan areas: Atlanta, Georgia, Philadelphia, Pennsylvania, and Phoenix,

Arizona. Employing separate health impact functions for average warm season and heat wave conditions in 2050, we find (2 O 14)
combinations of vegetation and albedo enhancement to offset projected increases in heat-related mortality by 40 to 99%

across the three metropolitan regions. These results demonstrate the potential for extensive land surface changes in cities

to provide adaptive benefits to urban populations at risk for rising heat exposure with climate change. AVO i d e d H e at_ R e I ate d M O rtal ity
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Introduction urban heat island effect may further increase heat-related
. : S na mortality is not well established
Human health effects associated with rising temperatures are Here w mine the potential for urban heat islz

expected to incr as a climate adaptation strategy to reduce projected heat-related
body of work now ! 2 - mortality in three large US cities by mid-century. Future yez
temperature from pre industrial averagss of HOKE than 2°C by climate and seasonal mortality are modeled across the metropol-
ialc centur ‘:nd;r n}ldvx ngl emissions scenari (ll], small(‘r‘ itan statistical arcas (MSAs) of Atlanta, Georgia, Philadelphia,
but growing body of work has sought to estimate the effects of Pennsylvania, and Phoenix, »na to capture a wide continuum
projected warming on heat-re y of climatic, phic, and demographi ot
impact functions derived from epidemiological studi underlie population vulnerability to extreme heat. Using coupled
warm season mortality rates, recent work projects global and ional scale climate models together with an
annual heat-related mortality of between 3,500 and 27,000 deaths virotimental B Frte T e project the number of
in the United States by mi ntury [2]. Studies focused on Hioatiialated desithia exoe X ons in 2050 in response
indi d.uul au S mate anaercase 3 1 hcfl'mlmd to a “business as usual” (BAU) and an array of urban heat
mortality by a factor of 2 to 7 by the mid-to-late 21* century Z

7, ? ? management scenarios characterized by variable land cover

[373] modifications. Employing separate health impact functions
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Existing Streetscape
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Extreme Heat and Excess Mortality

- 35
Temp (2003)

Temp (1999-2002)

N
(¥, ]
5. aimesadwa] ueapy

15

# deaths (2003)

# deaths (1999-2002)

50

Deaths

July 1
July 11
July 21
July 31
Aug 10
Aug 20
Aug 30

Sep9

Vandentorren, Stéphanie, Florence Suzan, Sylvia Medina, Mathilde Pascal, Adeline Maulpoix, Jean-Claude Cohen, and Martine Ledrans.
"Mortality in 13 French cities during the August 2003 heat wave.'"American Journal of Public Health 94, no. 9 (2004): 1518-1520.



Extreme Heat and Excess Mortality

300+ Temp (2003)

Temp (1999-2002)

# deaths (2003)

# deaths (1999-2002)

50

Deaths

July 1
July 11
July 21
July 31
Aug 10
Aug 20
Aug 30

Sep9

Vandentorren, Stéphanie, Florence Suzan, Sylvia Medina, Mathilde Pascal, Adeline Maulpoix, Jean-Claude Cohen, and Martine Ledrans.
"Mortality in 13 French cities during the August 2003 heat wave.'"American Journal of Public Health 94, no. 9 (2004): 1518-1520.

35

30

pL

20

15

5. aimesadwa] ueapy



Study

Health

Temperature metric

Impacts

Relative risk

Mortality type

Zanobetti and Schwartz,
2008

Medina-Ramon and
Schwartz, 2007

mean daily apparent temperature (May-Sept)

minimum daily T (May-Sept) above 17°C;
measured as 2-day cumulative T

1.018 (1.0109, 1.025)
per 5.55°C (O3 and PM; 5
adjusted)

1.0043 (1.0024, 1.0061)
per 1°C (O3 adjusted)

non-accidental

all cause

Study population

all ages in 9 US cities
(1999-2002)

all ages in 42 US cities
(1989-2000)
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Health Impacts
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New Directions
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Madison UHI Network
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Effectiveness

Heat Waves

7 75

More affordable

Category of option Strength of evidence

Resilience to extreme weather
The Royal Society Science Policy Centre report 02/14

Afforestation
Maintenance of existing vegetation

Green roofs, vertical

greenikng systems

White roofs

Urban planning, grid design etc.
Air conditioning

Insulation

Additional consequences




CONCLUSIONS

UHI countermeasures effectively reduce temperatures

By 2050 these countermeasures could offset 50%-98% of
increases in heat-related mortality

Research is pushing to quantify the health benefits more
accurately

There is ample evidence already to support local action

Combining health benefits with the many other co-
benefits of UHI prevention methods is needed and likely to
be most effective with public/private partners
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