The cities where we live are heating up, but the places where we live
need to be cool. What makes a cool city? Green infrastructure,
sustainable design, art, music, trails, walkability, greenways, complete
streets, parks, open space, and really cool people. Over 100 people
gathered at the Dallas Museum of Art to hear Dr. Brian Stone, Jr., Dr.
Robert Haley, David Hitchcock and Matt Grubisich address the urgent
need to manage urban heat and the role of trees and green
infrastructure in urban heat management.

Photos: Dr. Brian Stone, Jr.

American Planning Association
American Institute of Architects
American Institute of Certified Planners
ASLA
Connemara
Cross Timers Urban Forestry Council
Dallas Arts District
EPA
Green Building Council

Green Source DFW
Greater Dallas Planning Council
International Society of Arboriculture Texas
League of Women Voters - Dallas
North Central Texas Council of Governments
TEDxSMU
Texas Forest Service
Texas Land Conservancy
Urban Land Institute

This report was written by Ann M. Drumm, Independent Environmental Advocate.
Contact her at anndrumm@swbell.net. Blog: www.anndrumm.com
Photos are included with permission from Dr. Brian Stone, David Hitchcock and Matt Grubisich.

DR. BRIAN STONE, JR.: Green is the New Black: Managing Rising Heat Trends in Dallas
Dr. Stone is Associate Professor in the School of City and Regional Planning at the
Georgia Institute of Technology and the author of The City and the Coming Climate:
Climate Change in the Places We Live (Cambridge University Press, 2012).
What is the Urban Heat Island Effect?
Climate change is usually described as a global phenomenon with implications for the planet as
a whole. However, temperatures are not rising uniformly in all areas where people live.
Landscape changes in cities are causing urban areas to warm at a substantially higher rate than
the planet as a whole – a temperature anomaly known as the Urban Heat Island Effect. We are
now an urban planet, and most of the impacts of climate change will play out in urban
environments. Extreme heat events will grip urban areas with increasing frequency, and this
heat phenomenon is emerging as the principal climate-related threat to human health.
Anomaly
Four factors are driving this urban temperature anomaly, making cities hotter than the
surrounding countryside:





Loss of natural vegetation, which reduces moisture in the local climate system;
Replacement of vegetation with impervious materials;
Waste heat from vehicles, industry, and building air conditioning; and
Trapping of heat by “canyons” of buildings.

Urban areas are about 1.5° F warmer than rural areas. The
yellow line on this graph shows the rural warming trend over
the last 50 years, attributed to atmospheric warming. The red
line is the urban warming trend over the same period; the
difference between the two lines is the additional warming
attributed to the urban heat island.

Not only are urban areas hotter,
they are warming more rapidly over
time than rural areas, and Dallas is
one of the most rapidly growing
urban heat islands in the country.
Dr. Stone’s research suggests that
Dallas has the third most rapidly
growing heat island in the country,
behind Louisville and Phoenix.

Risk
Heat is an underappreciated public health risk; it kills more people than other catastrophic
weather events combined. Heat waves of the magnitude of that which hit Europe in 2003,
claiming over 70,000 lives, are projected to occur every two years on average by 2040, but the
risk is not yet widely perceived. The “books-to-bodies ratio” provides evidence that the public
does not understand the profound threat of heat: hundreds of books have been published
about events which caused many fewer deaths, such as Hurricane Katrina and the 9/11 attacks;
yet scarcely any books have been written about the catastrophic European heat wave.
Air conditioning is our primary adaptive strategy for
dealing with the significant health threat of heat;
yet while we’re becoming more vulnerable to heat,
our electric grid is becoming less resilient. The
Northeast Blackout of 2003 offers a lesson: when
the electricity goes out, as it did over a large swath
of the northeast part of the country, there is no air
conditioning, it becomes harder to purify water,
backup systems fail, and gas cannot be pumped into
cars. Extreme heat can affect infrastructure as well:
rail lines warp, road pavement buckle, and tarmac becomes too soft to support airplanes.
Response
The public health danger and infrastructure costs
presented by rising urban heat require cities to focus
on managing that heat, and there are several effective
strategies. Maintaining and expanding tree canopy is a
strategy with short-term benefits; mature trees are
imminently valuable and must be protected. It is even
possible to quantify the lives saved with specific
strategies. A current study of Atlanta, Philadelphia and
Phoenix is projecting the number of deaths avoided by
a portfolio of approaches that includes increasing the
albedo (reflectivity) of roadway, increasing tree canopy cover, installing cool roofing materials
and green roofs, and expanding green spaces.
Dr. Stone made six recommendations for community action:
1. Conduct and routinely update an urban tree canopy assessment.
2. Strengthen regional policies to protect and expand green space. This is not just about
aesthetics; it is the front line of defense on heat, climate change and floodwater. Trees
are critical urban infrastructure.
3. Develop a heat management plan. Louisville, Kentucky is drafting the nation’s first
comprehensive heat management plan.

4. Plant trees - a lot of them.
5. Mandate cool materials. Los Angeles is the first city to require cool roofs.
6. Integrate climate management into broader sustainability initiatives, and do this as part
of an economic development strategy.
Dr. Stone observed that the lifeblood of Dallas is young people moving here, and they value
amenities like bike paths and green spaces that allow them to minimize car use. We at TTF
agree: Cool cities attract cool people!
DR. ROBERT HALEY: Adverse Health Effects of Climate Change in North Texas
Dr. Haley is Professor of Internal Medicine and Director of the Division of
Epidemiology in the Internal Medicine Department at UT Southwestern Medical
Center. He has served at the U.S. Centers for Disease Control and Prevention and
lectures widely on disease epidemiology and prevention.
Dr. Haley is firm: “There is no more scientific debate over climate change. It is proven. But the
health effects are still misunderstood.” He offered a sobering assessment of the public health
implications of a changing climate, underscoring the need to mitigate emissions of greenhouse
gases and other harmful pollutants as well as prepare for the unavoidable effects of climate
change. His presentation focused on the potential public health risks of climate change:













Vector transmission of disease: West Nile encephalitis is the paradigm, and in the
summer of 2012 North Texas had the largest epidemic in the world. Climate change
increases the number of disease vectors like mosquitoes and the efficiency of
transmission of the diseases they carry.
Expanded range: As tropical zones expand, diseases creep northward. We are seeing
diseases in Texas that we’ve never seen before: malaria, schistosomiasis (causes
cirrhosis of the liver), and dengue (aka “break bone”) fever.
More rapid emergence of novel infectious disease: More energy in biological systems
may speed up disease emergence. An example is the hantavirus epidemic in the Four
Corners region, stimulated by piñon nut tree growth which fed a mouse proliferation.
Diseases related to increased air pollution: Volatile organic compounds from
automobiles, power plants and hydraulic fracturing combine with sunshine to produce
ground level ozone. This, plus particulate pollution from diesel engines, provokes an
increase in asthma, COPD exacerbations, and heart attacks.
Pollen: Increased CO2 stimulates pollen production (especially ragweed), which
exacerbates asthma and allergies.
Food and water-borne disease: As temperatures increase, germs multiply more quickly,
and food spoils more quickly, leading to a greater risk of diseases like cholera.
Heat-related illness: Heat waves and higher humidity increase the risk of heat strokes.
Food production: Climate change threatens famine from drought, glacial shrinkage and
reduced aquatic abundance.

Although these public health implications appear daunting, Dr. Haley ended on a hopeful note.
Texas has the greatest potential for non-polluting energy generation. It has an ideal geology for
geothermal power in East Texas. More new jobs are created in wind power than coal-fired
generation, and constant afternoon winds on the Gulf Coast offer potential for wind power
expansion. Retrofits of existing coal-fired power plants would substantially reduce the emission
of harmful pollutants. He called for more research & development in the area of clean energy.
DAVID HITCHCOCK: Dallas Urban Heat Island Study – Analysis & Findings
Mr. Hitchcock is Senior Research Scientist on Sustainable Communities at the
Houston Advanced Research Center. He participated in a national climate change
study on urban heat islands that led to the publication in 2009 of a report on the
Dallas Urban Heat Island as part of the EPA’s Sustainable Skylines Initiative. (See
http://www.harcresearch.org/work/Dallas_Urban_Heat_Island.)
What does an urban heat island look like? This
kinetic thermal map, a snapshot of Dallas County on
Sept. 28, 2006, when the official temperature was
88°, shows surface temperatures ranging from 42° to
181°. What accounts for such a great difference?
Heat islands occur where there are heat-absorbing
materials (hot roofs and paving) and minimal
vegetation. The hottest areas (clusters of red)
include warehouse concentrations, retail centers,
parking lots and airports; the cooler areas include
older neighborhoods, river basins, and major parks
and conservation areas – places where there are
trees.
A comparison of surface temperatures and land
features identifies sources of heat and opportunities for heat mitigation. This aerial photo of an
area south of downtown and north of the Trinity River shows a hot spot where there is an
industrial area with a large tract of cleared land and no vegetation; the cooler spot is the
forested area along the Trinity River with a large tree canopy.

Simply put, trees cool cities, therefore, they are a top priority for managing urban heat. Trees
cool cities by providing shade that reduces the absorption of heat by roofs, walls and
pavement. Shaded roofs are cooler by 20-45°, and cars parked in the shade can be cooler
inside by 45°. A large area of trees, such as a park, can be 5-10° cooler than surrounding areas.
Trees also cool through transpiration, or moisture release from the leaves, similar to the way
our bodies cool themselves with perspiration. Trees can transpire thousands of gallons of
water per year to help cool our cities.
Conservation of existing trees is the primary heat management strategy he advocates because
it has the greatest benefits; yet it remains a difficult challenge for cities as new development
can offset tree planting goals. The benefits of larger, older trees cannot be replaced by most
tree planting programs and projects, although such projects do serve the very important goal of
raising awareness of the need for tree conservation.
Cool roofs are the most straightforward method of reducing urban heat island impacts, and a
combination of incentives and policies can be deployed to effect large-scale replacement over
time of heat-absorbing roofs with those that reflect heat.
Finally, cool paving is another heat management strategy that has water management benefits
in addition to its cooling effects.
MATT GRUBISICH: Maximizing Eco-System Services with Green Infrastructure Strategies in the
Built Environment
Matt Grubisich is Operations Director and Urban Forester for Texas Trees
Foundation. He is a Certified Arborist with the International Society of Arboriculture
and specializes in GIS mapping, technology transfer, and eco-system analysis.

The USDA Forest Service recommends that 40% of urban
land be covered by tree canopy; Dallas is at 30%.
However, tree canopy in different council districts ranges
from 16% to 39%, which means that the benefits of tree
cover - heat
management, air
quality, water and energy conservation – are not
evenly distributed.
Effective use of green infrastructure for urban heat
management requires a change in our approach to
urban planning. In traditional planning, green
infrastructure is an afterthought; the focus is on “grey
infrastructure” (roads, utilities) with green places
located in the leftover spaces. In contrast, planning

for urban heat management incorporates “green infrastructure” as an essential design element.
Such planning begins with an inventory of all assets, both natural and built; then a strategy to
protect those assets and a plan for green space is developed before the built elements are
located. Both green and grey elements receive equal priority in planning and funding, with
equal expertise in management and design, and are designed as complimentary systems.
Development should balance resource protection with growth, always considering:





What should be conserved?
Where should development occur?
Where should roads and utilities be located?
How can we balance construction cost with long term sustainability?

A project’s green infrastructure is not simply an
aesthetic asset; it has economic benefits that can be
quantified. For example, the annual value of
services rendered to SMU by its trees – in energy
conservation, storm water management and
aesthetic appeal – is estimated at $93 per tree. The
replacement value of the campus’ tree inventory is
$10.1 million.
As we enter the fourth year of drought in North Texas,
discussions about planting more trees always provoke
questions about whether there is sufficient water to keep
them alive. The clear answer is yes; it takes much less water to
establish a tree than to keep a lawn green, and we must
change our priorities about how we use precious water for
landscaping. Watering a 5,000 sf lawn 1 inch deep for 26
weeks uses 81,120 gallons of water; yet the amount of water
needed to establish three 2” trees over a course of two years is only 6,240 gallons. For much
less water, the trees will provide services that the lawn cannot, by reducing heat, reducing
storm water runoff, improving air quality, and absorbing CO2.

The bottom line:
Healthy Green Infrastructure + Economic Growth =
Quality of Life

