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Urban Climate - 
What effects do urban trees have on local air 
temperature, relative humidity, and wind speeds, 
and how can urban vegetation be configured 
to increase human comfort and reduce thermal 
stress? 

A new computer model (OUTCOMES – Outdoor 
Thermal Comfort Expert System) has been devel-
oped to quantify the effects of urban forests on 
human comfort. 

Ultraviolet Radiation - 
As vegetation can significantly reduce ultraviolet 
(UV) radiation loads reaching the ground, what 
vegetation designs will most effectively protect 
people from UV radiation, thereby reducing the 
potential for skin cancer and other problems relat-
ed to UV radiation exposure? 

Scientists have discovered that blocking total sky 
view with urban vegetation is better for protecting 
humans from UV radiation than just blocking the 
direct visible beam (tree shade) as a significant 
amount of UV can come from scattered radiation 
from the sky.

Energy Conservation - What impacts do trees have 
on building energy use, and how can they be opti-
mally configured to reduce building energy use 
and consequent pollutant emissions from power 
plants?

Data from Philadelphia reveal existing tree cover 

Urban Forest Health & Structure  -What are the 
structure, composition, and health of the urban for-
est resource across the United States, how is it 
changing, and what are the environmental effects 
of these changes?

There are an estimated 3.8 billion urban trees in 
the United States with a structural value of about 
$2.4 trillion. Researchers are developing and test-
ing field sampling and remote sensing techniques 
to monitor urban forest structure and health at the 
national to local scale. Easy-to-use field collection 
and analysis tools are being developed to allow 
local users a means to analyze their own urban for-
est.

Air Quality and Greenhouse Gasses -  
What effect does urban vegetation have on local 
and regional air quality and atmospheric carbon 
dioxide, and what species composition and design 
will maximize air quality improvement and minimize 
concentrations of greenhouse gases?

Modeling of increased tree cover in the New York 
City area revealed that increased tree cover could 
have a significant impact on reducing ozone levels. 
Scientists are working with the U.S. EPA and others 
to develop a means to allow urban trees and tree 
management to receive credit within the Clean Air 
Act.
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Research on:
The Effects of Urban Forests and their 
Management on Human Health and 
Environmental Quality

Urban vegetation and its management can signif-
icantly influence human health and environmental 
quality in and around cities. However, relatively 
little is known regarding these influences and 
what vegetation designs and management prac-
tices will optimize the net benefits to society from 
urban vegetation. Researchers at the USDA 
Forest Service Lab in Syracuse, NY, have been 
working over the last 25 years to: 

• Quantify the environmental effects of urban 
vegetation and its management

• Quantify the effects of urbanization on forest 
ecosystem pattern and processes

• Develop appropriate and easy-to-use veg-
etation management strategies and tools to 
improve human health and environmental qual-
ity in urban and urbanizing areas. 

Research Topics, Questions, and 
Findings:

Forest Service scientists from Syracuse work 
with numerous researchers from across the world 
to better understand: 
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saves city residents approximately $1.9 mil-
lion annually and avoids the emissions of about 
1,500 metric tons of carbon per year.

Forest Growth and nutrient Cycling - 
How does urbanization and exotic species com-
position affect forest growth and nutrient cycling 
in and around urban areas?

Data from New York City and Baltimore reveal 
that invasion by exotic earthworms and high 
rates of N deposition can greatly increase the 
loss of N (an important surface water pollutant) 
from forest soils.

Urban Soils -  How are soils modified by urban-
ization and what effect do these modifications 
have on plant growth and health?

Soils in urban areas vary considerably in charac-
ter (i.e., there is no typical urban soil) with some 
urban effects (soil compaction and heavy metal 
contamination) reducing plant productivity while 
others (fertilization and irrigation) can result in 
increased productivity.

Water Quality and Quantity -  What effects do 
urban trees have on local water quality and flood-
ing; what urban forest configurations are best to 
improve water quality and reduce flooding?

A new GIS-based computer model is being 
developed to integrate with existing air pollution 
and urban forest structure models to quantify the 
impact of urban forests on stream flows, flooding, 
and water quality.

In addition to quantifying urban forest effects and 
developing management guidelines to improve 
human health and environmental quality in urban 
areas, various computer tools and applications 
are being developed to aid local users in analyz-
ing the benefits of their urban forest:

Remote Sensing Applications - New remote 
sensing technologies and data are being used 
to develop high-resolution maps of vegetation 
and artificial surfaces in urban areas. At the 
national scale, this research unit is cooperating 
with numerous agencies to develop cover maps 
for the entire United States using satellite data 

(30-meter resolution). These maps will be avail-
able for download for integration into GIS sys-
tems to aid in local urban forest management. 

Spatial Computers Tools - In addition to develop-
ing computer programs (e.g., the Urban Forest 
Effects  [UFORE] model) to aid cities and citi-
zens in determining the structure, health, and 
functions of their urban forests, new tools are 
being developed to aid in mapping the existing 
forest effects, determining the best species and 
locations for trees to improve the environment, 
quantifying urban tree effects on water flows 
and water quality, and projecting future effects 
and growth of the urban forest based on dif-
fering management scenarios. Tools and field 
manuals are also being developed to facilitate 
easy data collection and analyses by local 
users.

The UFORE model, which quantifies urban forest 
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structure, functions, and values, is currently being 
developed into a user-friendly Windows-based 
format to aid in local urban forest management. 
Data collection and analysis of urban forests has 
or currently is occurring in: Atlanta, GA; Baltimore, 
MD; Baton Rouge, LA; Boston, MA; Brooklyn, 
NY; Calgary, Alberta; Fuenlabrada, Spain; Hefei, 
China; Houston, TX; Jersey City, NJ; Freehold, 
NJ; Moorestown, NJ; Morgantown, WV; New York, 
NY; Ningbo, China; Philadelphia, PA; Phoenix, 
AZ; Porto Alegre, Brazil; San Juan, PR; Santiago, 
Chile; Syracuse, NY; Toronto, Ontario, and 
Woodbridge, NJ.

  

Baltimore Ecosystem Study
Scientists are principal investigators on one of 
the first National Science Foundation funded 
urban long-term ecosystem research projects. 
On this project in Baltimore, a team of research-
ers investigate the long-term effects of urban 
vegetation on city ecosystem processes. Much 
of the scientist’s research is conducted as part 
of the Baltimore Ecosystem Study.
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     Una Wiegand - Project Leader Secretary 
(uwiegand@fs.fed.us)
Administrative support 

Dr. Wayne C. Zipperer - Research Forester 
(wzipperer@fs.fed.us)
Forest productivity and composition, Forest 
fragmentation, Exotic species 

 Other Contact Info

For more information about the research taking 
place by staff and cooperators of the USDA  
Forest Service Lab in Syracuse visit: 

www.fs.fed.us/ne/syracuse

USDA Forest Service 
Northeastern Research Station 
c/o SUNY ESF 
5 Moon Library 
Syracuse, NY 13210 

(315) 448-3200 

Station Staff

Dr. David J. Nowak - Project Leader / 
Research Forester 
(dnowak@fs.fed.us)
Urban forest structure, Air quality and 
greenhouse gases, 
Urban Forest Effects (UFORE) model 

Kenneth T. Belt - Hydrologist 
(kbelt@fs.fed.us)
Baltimore LTER site manager, Hydrology, Aquatic 
ecology 

Daniel E. Crane - Computer Specialist 
(dcrane@fs.fed.us)
Computer programming / modeling, Urban Forest 
Effects (UFORE)  model 

Dr. Gordon M. Heisler - Meteorologist 
(gheisler@fs.fed.us)
Urban climate, Ultraviolet radiation, Energy 
conservation 

Dr. Richard V. Pouyat - Soil Scientist 
(rpouyat@fs.fed.us)
Nutrient cycling, Urban soil formation and 
classification 

Jack C. Stevens - Forester 
( cstevens@fs.fed.us)
Field sampling, Technical support 

Jeffrey T. Walton - Computer Specialist 
(jeffreywalton@fs.fed.us
GIS / remote sensing analysis and modeling, 
National urban forest cover mapping 

For more information about Urban 
Forestry Technology Transfer, 
contact:
Gracie Joy
Cooperative Forestry
Urban and Community Forestry 
Program
201 14th Street, SW
Washington, DC  20024
Phone:  202-205-7829
Fax:  202-205-1271
Email:  gjoy@fs.fed.us

     



David Bloniarz, Center Coordinator, 
Northeast Center for Urban & 
Community Forestry
Holdsworth National Resources 
Center
University of Massachusetts
Amherst, MA  01003-4201
Phone:  413-545-3755
Fax:  413-545-4358
e-mail: bloniarz@forwild.umass.edu

Lisa Burban, Urban Forestry 
Coordinator
USDA-NA/Midwestern States
1992 Folwell Avenue
St. Paul, MN  55108
Phone:  651-649-5245
Fax:  651-649-5238
email:  lburban@fs.fed.us

Suzanne M. del Villar, Executive 
Assistant
National Urban and Community 
Forestry
Advisory Council (NUCFAC)
USDA Forest Service
20628 Dianne Drive
Sonora, CA  93570
Phone:  209-536-9201
Fax:  209-536-9089
email:  delvr@lodelink.com

Ed Dickerhoof
US-Forest Service Research
Research and Development
201 14th Street, SW
Washington, DC 20024 
Phone:  202-205-1086
Fax:  202-205-1087
E-mail:  edickerhoof@fs.fed.us

John Dwyer, Project Leader
NC Research Station
845 Chicago Ave., Suite 225
Evanston, Ill  60202-2357
Phone:  847-866-9311 ext. 17
Fax:  847-866-9506
e-mail:  Jdwyer@fs.fed.us

Burnell Fischer, State Forester
IN DNR-Forestry Division
402 W. Washington St., Rm-W296
Indianapolis, IN  46204-2748
Phone: 317-232-4107
Fax:  317-233-3863
e-mail: bfischer@dnr.state.in.us

Craig Foss, State Coordinator
Idaho Department of State Lands
3780 Industrial Ave. S.
Coeur DʼAlene, Idaho 83815
Phone:  208-666-8621
Fax:  208-769-1524
e-mail:  cfoss@cda.idl.state.id.us

Jim Geiger, UF /Information 
Specialist, Western Center for Urban 
Forest Research and Education
University of California
C/o Dept. of Environmental 
Horticulture
One Shields Ave
Davis, CA  95616-8587
Phone:  530-752-6834
Fax:   530-752-6634
e-mail:  jgeiger@fs.fed.us 

Dr. Don Ham
Clemson University
ISA International Society of 
Arboriculture
272 Lehotsky Hall
Clemson, SC  29634-1006
Phone:  864-656-2480
Fax:  864-656-4786
e-mail:  dham@clemson.edu

Bill Hubbard, Southern Regional Ext. 
Forester
University of Georgia
UGA Forest Resources
4-402 Forestry Building
Athens, GA  30602-4356
Phone:  706-542-7813
Fax:  706-542-3342
e-mail:  hubbard@smokey.forestry.u
ga.edu

Gracie Joy, National Technology 
Transfer Manager
USDA Forest Service
Cooperative Forestry
201 14th Street, SW
Washington, DC  20024
Phone:  202-205-7829
Fax:  202-205-1271
e-mail:  gjoy@fs.fed.us

William P. Kruidenier
University of Illinois-NRES
1103 South Dorner Dr,
MC-636
Urbana,  IL  61801
Phone:  217-244-2831
Fax:  217-244-1507
email:  kruideni@uiuc.edu

Donna Murphy, Center Coordinator
Mid-Atlantic Center for Urban and 
Community Forestry
Keystone College
PO Box 1644
LaPlume, PA 18440-1099
Phone: (570) 945-8095
Fax: (570) 945-8096
dmmurphy@fs.fed.us

National Technology Transfer Team
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David Nowak, Project Leader
USDA Forest Service
NE Research Station
State University Laboratory
College of Environmental Science
1100 Irving Avenue
1 Forestry Drive, 5 Moon Library
Syracuse, NY  13210-2778
Phone:  315-448-3212
e-mail:  dnowak@fs.fed.us

Pepper Provenzano
Director, TreeLink.org
68 East Girard Ave
Salt Lake City, Utah 84103
phone:  801-359-1933
email: pepper@treelink.org
www.TreeLink.org

Glenn Roloff, Federal Coordinator
USDA FS -Federal Building
P.O. Box 7669
200 E. Broadway
Missoula, MT 59807
Phone:  406-329-3521
Fax:  406-329-3132
e-mail:  groloff@fs.fed.us

Ingrid Sather, TT Coordinator
Southern Urban Forestry Technical
Service Center
320 Green Street
Athens, GA  30602-2044
Phone:  706-559-4225
Fax:  706-559-4245
e-mail: isather@fs.fed.us
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Jack Stevens
USDA Forest Service
C/o SUNY CESF
1100 Irving Avenue
1 Forestry Drive, 5 Moon Library
Syracuse, NY  13210-2778
Phone:  315-448-3211
FAX:  315-448-3216
e-mail:  jcstevens@fs.fed.us

Richard T. Straight
National Agroforestry Center
USDA Forest Service-NAC
East Campus UNL
Lincoln, NE  68583-0822
Phone:  402-437-5178 ext. 24
Fax:  402-437-5712
e-mail: rstraight@fs.fed.us

Alice Ewen Walker
Executive Director
National Alliance for Community 
Trees
P O Box 464
College Park, MD  20741-0464
Phone:  301-699-2203
Fax:  699-0262
email:  alice@actrees.org
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