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THE ECONOMIC VALUES OF NATURE
Introduction
Forests and trees provide multiple benefits 
to the people who live and work near them.  
In Prince George’s County, Maryland, 52 
percent of the county’s 485 square miles 
are covered by forest and tree canopy.  
This natural resource is an integral part of 
the infrastructure of the community and 
provides benefits to both people and the 
environment called “ecosystem services”: 
cleaner air, cleaner water, reduced 
greenhouse gas emissions and cooler 
communities.  

The information provided in this report is 
the result of an evaluation of the economic 
value of the ecosystem services the forest 
and tree canopy provides and the associated 
dollar value of these services to the county. 
For the purposes of this study, the forest 
and tree canopy has been separated into 
forest canopy coverage (wooded areas a 
minimum of 10,000 square feet and at least 
50 feet in width equals 44 percent) and tree 
canopy coverage (small fragments of woods 
or individual trees equals 8 percent).  

Assessment Methodology
In 2011, the Spatial Analysis Laboratory 
at the University of Vermont (UVM) 
measured the county’s forest and tree 
canopy coverage. Using high resolution 
remote sensing data from 2009 that was 
able to capture individual trees as short as 
6 feet tall, UVM determined that the county 
contains 160,947 acres of forest and tree 
canopy coverage, equivalent to 52 percent 
of the county.  

In 2013, the United States Department of 
Agriculture (USDA) Forest Service Northern 
Research Station calculated the ecosystem 
service values of the county’s forest and 
tree canopy. The team used the USDA Forest 
Service i-Tree model (www.itreetools.org) 
to measure the economic values provided 
by the county’s forest and tree canopy 
(cleaner air and water, reduced emissions 
and cooler communities). The modeling 
system known as i-Tree was developed by 
the USDA Forest Service and is widely used 
across the U.S.  The system uses local tree, 
environmental, and population data to 
estimate various ecosystem services and 
values derived from forests and trees.

Key Findings
This study marks the first time that the 
values and benefits of Prince George’s 
County’s forest and tree canopy coverage 
have been quantified. Following are some 
of the study’s key findings regarding the 
economic value of the county’s 52 percent 
forest and tree canopy coverage:

• The county’s forest and tree canopy 
improves air quality by removing more 
than 5,100 metric tons of air pollutants 
per year–a service worth $21 million 
annually. (See pages 3 and 4)

Plan Prince George’s 2035 Approved General Plan icons from left to right: Natural Environment; 
Land Use; Community Heritage, Culture, and Design, Transportation and Mobility; Public Facilities; 
Economic Prosperity; Healthy Communities; Housing and Neighborhoods. For each value discussed in 
this report, the associated Plan 2035 icons are displayed at the top of the page.
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THE ECONOMIC VALUES OF NATURE
• Prince George’s County’s forests and 

trees help prevent water pollution 
by reducing the amount of polluted 
runoff by 4.3 billion gallons per year. 
Removing pollutants from the same 
amount of runoff would cost the 
county approximately $12.8 billion 
annually. (See pages 5 and 6)

• Each year, the county’s forest and tree 
canopy absorbs 211,000 metric tons
of carbon–a service worth 
$16.6 million annually. 
(See pages 7 and 8)

• The amount of carbon stored 
over the lifetime of the forest 
and tree canopy is estimated 
to be 5 million metric tons, 
valued at $395 million. This 
is equivalent to the carbon 
dioxide emitted by five coal 
burning power plants.  
(See pages 7 and 8)

• The forest and tree canopy 
also helps keep communities 
cool by shading homes, 
breaking up urban “heat 
islands,” and releasing water 
vapor into the air. In areas 
where more forests and 
trees are present, summer 
temperatures can be reduced 
by up to 1 degree Fahrenheit. 
Direct shading of the ground 
and release of water through 
tree leaves can result in 
temperature reductions of 9 
to 13 degrees. (See pages 9 
and 10)

These findings demonstrate the 
economic value of preserving and 
enhancing the county’s existing 
52 percent forest and tree canopy 
coverage.   

Prince George’s 2009 Forest and Tree 
Canopy Coverage

 Forest Canopy (44 percent)

 Tree Canopy (8 percent)  Road

“The nation behaves  
well if it treats the natural 
resources as assets which 

it must turn over to the next 
generation increased, and 

not impaired, in value.”  
— Theodore Roosevelt
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CLEANER AIR
How Values Are Measured
In the American Lung Association’s recent 
State of the Air 2013 report, the county 
received an ozone grade of F and a particle 
pollution grade of C for the number of 
days annually with unhealthy air. Poor air 
quality is not just a county issue; the entire 
Washington metropolitan area is designated 
by the U.S. EPA as a non-attainment 
area for not meeting regional air quality 
standards for ozone (O3) and fine particulate 
matter  (PM2.5). However, there have been 
significant improvements in air quality over 
the past decade due to stricter regulations 
to cut pollution from sources such as 
vehicles and power plants.

Forests and trees play important roles in 
cleaning the air and making communities 
healthier places to live. Trees, forests, and 
urban green infrastructure practices, such 
as green roofs, help improve air quality 
by reducing air temperatures, removing 
gaseous pollutants, and filtering out fine 
particles that can enter the lungs and cause 
serious health problems. By providing shade 
and releasing water into the air, trees lower 
air temperatures and reduce the amount of 
power that needs to be generated, resulting 
in reduced pollution from power plants. 

The insulation properties of green roofs and 
– to a smaller extent green walls – similarly 
limit air pollutants from power plants by 
improving energy efficiency in buildings.

The USDA Forest Service has developed a 
series of tools to evaluate the air pollution 
removal capacity of forests and trees for 
several common air pollutants regulated 
by the Clean Air Act. These include carbon 
monoxide (CO), nitrogen dioxide (NO2), 
ozone (O3), inhalable coarse particles (PM10), 
fine particulate matter (PM2.5), and sulfur 
dioxide (SO2). These tools were applied to 
evaluate how effective the county’s forest 
and tree canopy is at removing them. 
Overall, it was determined that the forest 
and tree canopy removes 5,100 metric tons 
of pollutants annually–a service worth 
$21 million a year. Within the county’s 27 
municipalities, trees provide annual air 
pollution removal benefits of  
$3.9 million.

Related Strategies
While it is difficult to address air quality 
in the county because it is a regional 
issue, the 2005 Approved Countywide 
Green Infrastructure Plan contains several 
strategies to address local air quality. 
The Green Infrastructure Plan Update 
should include strategies that can result 
in improved air quality by increasing 
appropriate forest preservation and tree 
planting. Consideration should be given to 
increasing tree planting in highly populated 
areas and enhancing urban tree planting 
strategies. These strategies should favor 
low-maintenance, long-lived tree species 
that support biodiversity and that are not 
pollution sensitive.

Prince George’s County’s 
forest and tree canopy 

removes 5,100 metric tons 
of pollutants per year -  

a service worth                          
$21 million annually.



The Economic Values of Nature: An Assessment of the Ecosystem Services of Forest and Tree Canopy 4

CLEANER AIR

HOW WELL DOES THE COUNTY’S 52 PERCENT FOREST  
AND TREE CANOPY CLEAN THE AIR EVERY YEAR?
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Process
The analysis of annual pollution removal 
capacity and values of Prince George’s  
County’s forest and tree canopy were 
prepared by the USDA Forest Service, 
Northern Research Station. This process 
involved: deriving local hourly data for 
weather, upper air and surface meteorology, 
and pollution; deriving forest area data and 
location-related values; generating annual 
pollution removal amounts using i-Tree; and  
generating values based on local incidence 
of adverse health effects. 

Data and Sources
• Local weather station data on air 

pressure, temperature, wind speed, and 
relative humidity for year 2008.

• Local air pollution monitoring station data 
for year 2008.

• 2009 Urban Tree Canopy (UTC) land 
cover dataset, derived from University of 
Vermont, Spatial Analysis Laboratory.

• Percent evergreen tree cover derived 
from National Land Cover Data (NLCD) 
data and leaf area index values sourced 
from Modis Satellites and field data (for 
urban areas).
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CLEANER WATER
How Values Are Measured
When it rains, a large amount of water is 
intercepted by the leaves and bark, allowing 
the water to slowly evaporate back up 
into the air, be absorbed by the tree, or 
be released into the ground over time. 
Depending on the size and species, a mature 
deciduous tree can intercept up to 760 
gallons of water per year, while a mature 
evergreen can intercept more than 4,000 
gallons annually. Multiplied by the number 
of trees in a community, the amount 
intercepted can be significant.

Prince George’s County’s existing forest and 
tree canopy reduces stormwater runoff 
by 4.3 billion gallons per year, which is 
enough to fill more than 6,500 olympic-sized 
pools. That amounts to saving $12.8 billion 
annually on stormwater treatment costs.

Reducing stormwater runoff has multiple 
benefits. Large amounts of runoff can 
change stream flow, increase flooding, 
erode stream banks and channels, destroy 
fish habitat, and impact water quality. 
From a public health perspective, nonpoint 
source pollution from polluted stormwater 
runoff has been linked to chronic and acute 
illnesses from exposure through drinking 
water, seafood, and contact recreation. 

The solution to excessive stormwater 
runoff is more complex than just planting 
more trees or adding more green spaces. 
Increasing tree plantings, improving forest 
reserves, and preserving undisturbed 
vegetative cover are valuable components 
of an integrated strategy to reduce polluted 
urban stormwater runoff.

Related Strategies
The 2005 Approved Countywide Green 
Infrastructure Plan established a countywide 
green infrastructure network of streams, 
wetlands, buffers, forests and other areas of 
countywide significance that  are critical to 
decreasing the amount of stormwater runoff 
and pollutants that reach local waters. In 
addition, recent updates to the county’s 
stormwater regulations are encouraging 
a more comprehensive, smaller-scale 
approach to controlling polluted runoff. 

The Green Infrastructure Plan Update should 
include strategies to promote and encourage 
the use of green stormwater infrastructure 
such as trees, rain gardens, conservation 
landscaping, and living infrastructure such as 
green roofs and walls. 

Process
Stormwater runoff reduction was evaluated 
by the USDA Forest Service, Northern 
Research Station using the i-Tree Hydro 
model. This model estimates the effects of 
the forest and tree canopy and impervious 
cover percentages on hourly stream flow 
values for a watershed, as well as changes in 
water quality using hourly runoff estimates 
and mean and median national event mean 
concentration values. 

The i-Tree Hydro model was calibrated using 
hourly stream flow data to yield the best fit 
between modeled and measured stream 
flows for one watershed within the coastal 

Prince George’s County’s forest 
and tree canopy reduces the 
amount of polluted runoff by  
4.3 billion gallons per year, 

saving the county roughly  
$12.8 billion annually.
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CLEANER WATER

WITHIN EACH WATERSHED, HOW MANY GALLONS OF POLLUTED 
RUNOFF DOES THE FOREST AND TREE COVER CAPTURE?
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plain. After calibration, the model was run 
a number of times under various forest and 
tree canopy and impervious cover scenarios 
to determine the impact on stream flow. 
Average runoff effects per unit of canopy 
and impervious cover from this modeled 
watershed were then applied to the 
watersheds in the county. 

Data and Sources
• Hourly stream flow and digital elevation 

model data from the Rock Creek Gauging 
Station. 

• Local weather station data.
• 2009 UTC land cover dataset, derived 

from University of Vermont, Spatial 
Analysis Laboratory.

Gallons Reduced
 467 million

 11 million

 88 million

Watershed
Gallons 

Reduced 
(millions)

Annual 
Value   

(millions)
1. BALDHILL BRANCH 49.67 $146
2. BEAR BRANCH 17.45 $52
3. BLACK SWAMP CREEK 66.68 $197
4. BRIER DITCH 39.52 $117
5. BROAD CREEK 51.07 $151
6. CHARLES BRANCH 169.01 $498
7. COLLINGTON BRANCH 191.24 $564
8. CROWS BRANCH 13.09 $39
9. FOLLY BRANCH 58.96 $174

10. HENSON CREEK 190.82 $563
11. HORSEPEN BRANCH 64.30 $190
12. HUNTERS MILL 21.18 $62
13. INDIAN CREEK 128.23 $378
14. LOTTSFORD BRANCH 28.69 $85
15. LOWER ANACOSTIA RIVER 22.46 $66
16. LOWER BEAVERDAM CREEK 134.04 $395
17. LOWER NORTHEAST BR (ANA) 41.24 $122
18. LOWER PATUXENT RIVER 203.52 $600
19. LOWER POTOMAC RIVER 51.12 $151
20. MATAPONI CREEK 184.02 $543
21. MATTAWOMAN CREEK 236.57 $698
22. MIDDLE PATUXENT RIVER 319.05 $941
23. NORTHEAST BRANCH (WB) 65.33 $193
24. NORTHWEST BRANCH (ANA) 68.19 $201
25. OXON RUN 88.05 $260
26. PAINT BRANCH 85.58 $252
27. PISCATAWAY CREEK 467.49 $1,379
28. POMONKEY CREEK 28.64 $85
29. SLIGO CREEK 11.08 $33
30. SOUTHWEST BRANCH 132.68 $391
31. SPICE CREEK 102.34 $302
32. SWAN CREEK 25.59 $75
33. SWANSON CREEK 79.91 $236
34. TINKERS CREEK 145.23 $428
35. UPPER ANACOSTIA RIVER 22.94 $68
36. UPPER BEAVERDAM CREEK 133.79 $395
37. UPPER NORTHEAST BR (ANA) 61.98 $183
38. UPPER PATUXENT RIVER 174.82 $516
39. UPPER POTOMAC RIVER 23.09 $68
40. WALKER BRANCH 16.51 $49
41. WESTERN BRANCH 247.25 $729
42. ZEKIA SWAMP CREEK 74.60 $220



7 Prince George’s County’s Forest and Tree Canopy

REDUCED GREENHOUSE GAS EMISSIONS

How Values Are Measured
Greenhouse gases are those gases in the 
atmosphere that trap and retain heat. Since 
the late 1700s, the amount of greenhouse 
gases in the atmosphere has continued to 
increase. This rise is considered one of the 
leading causes of climate change and severe 
weather occurrences. 

One of the most abundant greenhouse 
gases in the atmosphere is carbon dioxide 
(CO2). Forests and trees can help reduce 
the amount of CO2 in the atmosphere by 
absorbing carbon from the air and storing it 
in their roots, trunks, branches, and leaves. 
They do this in two ways: first, by absorbing 
carbon from the atmosphere via the process 
of photosynthesis as trees grow, and 
second,  by storing carbon or “sequestering” 
it in solid form in trunks and branches for 
the duration of the tree’s life. 

In Prince George’s County, the USDA Forest 
Service estimated that the amount of 
carbon absorbed by its forests and trees is 
about 211,000 metric tons per year with an 
associated value of $16.6 million. This is the 
equivalent of removing more than 161,000 
vehicles from the road annually, or the 
carbon dioxide emissions from the annual 
energy use of more than 39,000 homes. 

The amount of carbon stored over the 
canopy’s lifetime is approximately  
5,035,000 metric tons with an associated 
value of $395 million. That amount is the 
equivalent of offsetting the carbon dioxide 
emissions from consuming almost 87 million 
gallons of gasoline, or the emissions from 5 
coal fired power plants.

Related Strategies
Prince George’s County has prepared  a 
draft Climate Action Plan (CAP) to address 
the challenges of climate change. It 
identifies ways to reduce greenhouse gas 
production from various activities, including 
transportation and land use. Strategies 
include ensuring that the county’s forest and 
tree canopy is maintained, if not increased;  
identifying opportunities to promote and 
provide technical assistance on sustainable 
practices; and the greening of streets 
and rights-of-way. Because the amount 
of carbon removed and stored increases 
with healthier, longer-lived trees, specific 
strategies should be put into place to ensure 
forest and tree health and longevity. 

Process
Forest and tree carbon absorption and 
storage estimates were determined by the 
USDA Forest Service using the following 
steps: Urban tree field data from 28 cities 
and 6 states were used to determine the 
average carbon density per unit of canopy 
coverage. These data were then applied 
to countywide forest and tree cover 
measurements to estimate the total carbon 
absorbed and stored annually.

 The county’s forest and tree 
canopy absorb enough 

carbon each year to offset the 
greenhouse gas emissions of  

161,000 passenger 
vehicles a year... and store 

more carbon than that 
emitted by  

5 coal-fired powerplants. 
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REDUCED GREENHOUSE GAS EMISSIONS

Measure Value
Annual amount 
of carbon 
absorbed during 
growth process

211,000 metric tons/
year
 
$16,600,000/year

Amount of 
carbon stored 
for the duration of 
the canopy’s life

5,035,000 metric tons
 
$395,218,000 

211,000 metric tons/

5,035,000 metric tons

HOW MUCH ATMOSPHERIC CARBON DOES THE COUNTY’S 
FOREST AND TREE CANOPY ABSORB AND STORE?

Data and Sources
• Field data and model analyses from 

several comparable cities and states to 
estimate sequestration per unit of tree 
cover.

• 2009 UTC land cover dataset by the 
University of Vermont, Spatial Analysis 
Laboratory.

• Percent evergreen (coniferous) derived 
from the 2006 and 2010 NLCD land cover.

A single tree can absorb 
as much as 48 pounds of 
carbon dioxide per year, 
and can sequester 1 ton of 
carbon dioxide by the time 

it reaches 40 years old.

 Annual: 9,600 tons  Lifetime: 228,000 tons

 Annual: 3 tons  Lifetime: 70 tons
 Annual: 100 tons  Lifetime: 2,400 tons
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How Values Are Measured
Urban trees, green roofs, vegetated 
landscapes, and forest canopy help keep 
communities within a healthy temperature 
range. Trees and vegetation cool the air by 
releasing water to the air and by absorbing 
heat energy. “Oasis effects” of 9 to 13 
degrees Fahrenheit have been measured 
as a result of direct shading of the ground 
surface and release of water through 
tree leaves. Other studies have found 
that trees can reduce the temperature of 
asphalt by up to 36 degrees and vehicle 
cabin temperatures by up to 47 degrees 
Fahrenheit.

The cooler air temperatures experienced 
in areas with more canopy coverage can 
have significant positive impacts on human 
health. During heat waves, communities 
with ample canopy and vegetative cover 
stay cooler during the day, which is the 
time when heat is most likely to reach 
dangerous levels for human health. Even 
on regular summer days, trees help temper 
neighborhood heat. Trees, green roofs, 
and vegetated areas all contribute to the 
reduction of heat transmitted to buildings. 
Scientists have estimated that strategically 
planting trees and vegetation for shade can 
reduce a building’s annual energy use by 
up to 25 percent.

By taking stock of the canopy and other 
vegetative cover, strategies to increase 
tree plantings and green spaces can be 
developed to reduce the urban heat island 
effect in targeted areas. 

Related Strategies
Over the past decade, the ability to 
measure and evaluate the role forests, 
trees, and other vegetation play to help 

lowering urban temperatures has markedly 
increased. The strategic placement  of 
trees around buildings, impervious areas, 
and throughout the community matters 
in terms of energy reduction, cooling, and 
other benefits. 

Plan Prince George’s 2035 has identified 
a greater need for carefully planned and 
designed urban green and open spaces 
that provide multiple ecosystem services. 
Establishing tree planting and retention 
strategies to not only increase the urban 
tree canopy but to target increases in 
vegetation in areas where temperatures 
are highest could greatly enhance the 
health benefits and quality of life in 
affected communities. Combined with 
information on age, income, and other 
factors, measures can also focus on 
ensuring that Prince George’s County’s 
communities are treated equitably with 
regard to tree canopy coverage.

Process
The average temperature reduction values 
of Prince George’s County’s forest and 
tree canopy were prepared by the USDA 

Studies have found that 
trees can reduce surface 

asphalt temperatures by up 
to 36°F and vehicle cabin 

temperatures by up to 47°F.

COOLER COMMUNITIES
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WHAT PORTIONS OF THE COUNTY ARE MOST IN NEED OF  
ADDITIONAL FOREST AND TREE CANOPY COVERAGE TO INCREASE 

PROTECTION FROM SUMMERTIME HEAT?

Average Temperature 
Reduction Benefit (°F) of 
Current Forest & Tree Canopy 
by Census Block Group

0.3°F 

1.0°F 
0.6°F 

Forest Service, Northern Research Station. 
The process for determining temperature 
reduction values involved several steps, 
including: generating land cover and 
elevation predictor variables; analyzing 
county weather data; and generating 
a map showing average temperature 
reduction values by census block group. 

Data and Sources
• 2009 UTC land cover dataset, derived 

from University of Vermont, Spatial 
Analysis Laboratory.

• USGS National Elevation Dataset.
• Prince George’s County, MD, weather 

station data for select days between 
June 1 and August 31, 2008.

COOLER COMMUNITIES
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For Additional Information
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http://www.princegeorgescountymd.gov/sites/environmentalresources/Pages/default.aspx

Prince George’s Planning Department’s Planning Information Services: 301-952-3208
http://www.pgplanning.org/Planning_Home.htm

Prince George’s Planning Department’s Environmental Planning Section: 301-952-3650
http://www.pgplanning.org/About-Planning/Our_Divisions/Countywide_Planning/

Environmental_Planning.htm
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