
What healthful impacts can a tree have? 

Can one tree in the city compare to a forest of trees? 

Trees provide oxygen and shade but you might be surprised at all 
their benefits

Trees fight free radicals

Stave off asthmas

Improve cognitive skills

And make us happy. 

Trees are the answer!

Trees 101
All the Benefits and More



FRANK F. RODGERS 

EXECUTIVE DIRECTOR

CACAPON INSTITUTE

ISA CERTIFIED ARBORIST #MA-4468A

Trees 101
All the Benefits and More



Cacapon Institute

FROM THE CACAPON TO THE POTOMAC TO THE 
CHESAPEAKE BAY, WE PROTECT RIVERS AND 

WATERSHEDS USING SCIENCE AND EDUCATION



SCIENCE EDUCATION



http://www.cacaponinstitute.org/Forestry/CTree.htm
http://www.cacaponinstitute.org/Forestry/CTree.htm
http://www.cacaponinstitute.org/projects webpage/PHWS_projects.htm
http://www.cacaponinstitute.org/projects webpage/PHWS_projects.htm
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Can a city compare to a forest of trees? 

Shinrin-Yoku—Forest Bathing
It is not so much for its beauty that the 
forest makes a claim upon men’s hearts, as 
for that subtle something, that quality of 
air, that emanation from old trees, that so 
wonderfully changes and renews a weary 
spirit. —Robert Louis Stevenson



Franklin Square ES, Baltimore, MD, 
“Reading Circle” came from students 
who desired an outdoor classroom.

Trees provide oxygen and shade but you 
might be surprised at all their benefits. 
Trees fight free radicals, stave off 
asthmas, improve cognitive skills, and 
more. 



“Trees where we live have a more 
direct impact on our lives.”

Frank Rodgers
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What is “Urban Forestry”?
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Why “urban forestry”?

USDA Forest Service 

Northern Research Station

“Envision a region where trees 

and natural resources support 

a high quality of life; wildlife, 

fish, and plant communities 

thrive; clean water abounds; 

and people work together to 

sustain and restore the health 

of forests.”



“Along the River During the Qing Ming Festival” (1736)



“Along the River During the Qing Ming Festival”  Sung Dynasty 
life originally painted by  Zhang Zeduan's (1085–1145) 



“Urban Area”

2000
“Urban Area”

2010

Martinsburg, WV, has the fastest rate of urban 
land cover growth in the Bay Watershed.



What are Urban Forests?

● Urban Forests are all of the trees that we live with.  
The trees that grace our:
○ Parks

○ Schools

○ Places of Worship

○ Streets

○ Neighborhoods

● Provide benefits

to people and to

the environment



What are the benefits (AKA 
“ecosystem services”) of urban & 

community forestry ?
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T.  Temperature

R.  Runoff

E.  Energy

E.  Environment

What are the benefits?



Latent Heat of Vaporization

Heat of vaporization for water = 539 cal / g

Dr. David Nowak

USDA Forest Service, 
NRS



Isoprene:
•a mechanism that trees 

use to overcome 

overheating of leaves 

•a way to fight against 

free radicals, especially 

ozone.

Dr. David Nowak

USDA Forest Service, NRS

Trees produce Isoprene.  

The hotter the hour the 

more they produce ( X axis 

is military 24 hour time).  

Humans benefit from 

urban trees fighting ozone.



Isoprene are the building blocks of monoterpenes 

that, in turn, produce essential oils – the smells of 

pine and sap.

Isoprenes are one of the reasons trees produce a 

healthy environment.

Isoprenes give off a blue color and are why the 

Blue Ridge is blue.



T.  Temperature

R.  Runoff

E.  Energy

E.  Environment

What are the benefits?

● Urban Flash floods kill 40 people 

per year, 45% involve cars; 40% 

outside of floodplain

Source: FEMA / NOAA



Dr. Susan Day, VA Tech.

A health shade tree will capture ¾ of 

the first inch of rainfall.  This greatly 

reduces stormwater runoff pollution.



Dr. Susan Day, VA Tech.

This is true even with impervious 

surfaces below the tree.  Rain is 

trapped in the leaf canopy, runs down 

the branches and trunk into the tree 

well.



Accotink – Storm Simulations

2 year storm

10 year storm

50 year storm



Accotink – Storm Simulations

2 year storm

Notice greatest benefit is in an 

“average storm” event.  Trees offer the 

greatest benefit when we most often 

need it, a common rain shower.



T.  Temperature

R.  Runoff

E.  Energy

E.  Environment

What are the benefits?

Energy savings and pollution 

removal potential of trees.



Dr. David Nowak

USDA Forest Service, 
NRS



https://youtu.be/jlz_rZH1lYk

https://youtu.be/jlz_rZH1lYk
https://youtu.be/jlz_rZH1lYk


Urban stressors.

Tree structure & growth.

Tree Planting.
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Urban Stressors 

● Invasive plants, Insects 
and Diseases

● Urban & Suburbanization 
○ Sprawl

• Impervious surfaces
• Infrastructure

Human Pressure
● Overabundant Deer
● Unsustainable harvests
● Climate change

○ Fire
○ Drought
○ Disease
○ Flood
○ (Acid Rain)



“The Chesapeake Bay watershed has lost forestland 

at a rate of 100 acres per day since the mid-1980s.”

State of the Chesapeake Forests

The Conservation Fund, 2006

2011

2007





Map 3: Forest Patch Size in West Virginia (Riemann et al., 2009).

Parcelization



Map 3: Forest Patch Size in West Virginia (Riemann et al., 2009).

Fragmentation



Jefferson 

County’s air 

is worse than 

Baltimore or 

D.C.’s air.

WV and the 

Chesapeake Bay.  

Up to 15% of 

nitrogen is from 

the west.

Mt. Storm

Mt. 
Storm







Tree structure & growth.
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Trees grow up side down and inside out.



Sugars from the canopy flows down into the 
trunk and roots.



Compartmentalization

Of

Decay

In

Trees

Injuring
aka “Pruning”



Compartmentalization

Of

Decay

In

Trees

Because trees grow 
inside out they can 
survive disease, decay, 
and injury.



Compartmentalization

Of

Decay

In

Trees



Tree Planting.
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Tree “size”
Containerized

More expensive then 
seedlings, but higher 

survival and easy to move

Balled & Burlapped
Most expensive and hard 
for volunteers, but more 

immediate impact 

Bare Root Seedlings
Cheapest option available 
through WV nursery, but 
small & low survival rates



Stock Size
B & B – Ball & Burlap



Stock Size - Containerized



Turf to Trees





Turf to Trees



Jefferson County Tree Canopy Goal

● Increase to 40% in 20
year span (2030) 
equals ~143 
acres/year
○ Assuming zero net loss in 

current canopy



Berkeley County UTC Study

● Same Methodology 
as Jefferson County

● However, also had 
Property Parcels!

● Plan and Goals have 
not yet been set by 
county

● Additional analyses…



Berkeley County UTC Study Results



Patch Size



Landuse Categories



http://www.itreetools.org/canopy/index.php
http://www.itreetools.org/canopy/index.php
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i-Tree Streets - INPUTS

● Users input information:
○ City Information:

• Municipal Budget

• Population

• Total Land Area

• Total liner miles of streets

○ Maintenance Costs
• Pruning, planting, etc.

○ Benefit Prices
• Electricity ($/kWh)

• Natural gas ($/therm)

• CO2($/lb)

• Stormwater Interception ($/gal)
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i-Tree Streets - Function

Function of Martinsburg’s Street Trees

Stormwater

Rainfall Intercepted 

(Gallons)

2,451,986

Air Quality

Net Emissions Captured 

(Ibs)

3,863

Energy Savings

Electricity Reduced 

(MWh)

307

C02 Reduction
Net C02 Sequestered (Ibs)

1,077,312



i-Tree Streets - Value



i-Tree Streets - Net Annual Benefits

Benefits ($)

Benefits Benefits Provided ($) $/Tree $/Capita  

Energy $30,386 $17.17 $1.74 

CO2 $8,080 $4.56 $0.46

Air Quality $10,912 $6.16 $0.62 

Stormwater $66,453 $37.54 $3.80

Aesthetic/Other $66,432 $37.53 $3.80 

Total Benefits $182,263 (±50,850) $103 (±28.73) $10.42 (±2.91)

Costs ($)

Equipment $12,505 $7.05 $0.71

Labor $5,752 $3.24 $0.33 

Tree Maintenance $2,000 $1.13 $0.11 

Total Costs $20,257 $11.42 $1.15

Benefit : Cost Ratio 

Net Benefits $162,006 (±50,850) $91.58   (±28.73) $9.27 (±2.91)

Benefit-Cost Ratio $9.0   (±2.51) 



http://chesapeakeconservancy.org/conservation-
innovation-center/high-resolution-data/land-
cover-data-project/

http://chesapeakeconservancy.org/conservation-innovation-center/high-resolution-data/land-cover-data-project/


Jefferson County, 
WV
Subdivision UTC 
Assessment
Cacapon Institute
January 2015



>750,000 acres lost since 1982, 

primarily to sprawling

development.

36% vulnerable to development.

60% fragmented by housing

subdivisions, farms, and other 

human uses.

40% occurs within the wildland-

urban interface.

Increasing “parcelization”

~70% of all family forest owners 

holding less than 10 acres.





http://chesapeakeconservancy.org/conservation-
innovation-center/high-resolution-data/land-
cover-data-project/

http://chesapeakeconservancy.org/conservation-innovation-center/high-resolution-data/land-cover-data-project/
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