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Thanks to our funders! 
 
 
GIC works by partnering with key funders. We could not do 
this work without the essential funding of the USDA Forest 
Service and the South Carolina Forestry Commission!  
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Agenda – Highlights of our Tree Planning and Planting Guide – Coming Soon! 

 Who is GIC 

 Making the Case for Trees 

 Why Data Matter 

 Goal Setting 

 Tree Equity/Heat 

 Campaigns! 

 Discussion 
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The Green Infrastructure Center (GIC) is a 
nonprofit organization that helps communities 
evaluate green assets and manage them to 

maximize ecology, economy and culture.  
We do this by: 

Mapping land cover and urban tree canopy 
Modeling high value wildland habitats  

Creating strategic green infrastructure plans 
Writing, teaching and training 

www.gicinc.org 



Green Infrastructure Center 

 
 

GIC has written numerous books, guides, and case studies on how to 
plan and implement green infrastructure strategies in communities.  
Additionally there are numerous free tools and other resources 
available through our website: www.gicinc.org 
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 Planning guide               Advanced GIS guide      Trees and development         Tree codes 

http://www.gicinc.org/


What is green infrastructure? 

Map of a portion of Charleston showing gray infrastructure including buildings and roads (left). 
Classified high-resolution satellite imagery (right) adds a green infrastructure data layer (trees and 
other vegetation) .   
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We need to be concerned – America’s trees are in trouble! 
Recent national data show 
urban and suburban tree 
canopy cover is trending 
downwards at a rate of about 
175,000 acres lost per year – 
approximately 36 million trees 
annually.  As these trees are 
lost, so are the benefits they 
provide – an economic loss of 
$96 million per year (Nowak 
and Greenfield 2018).  



Many studies advocate trees as a solution! 
According to the journal Science, Earth has about 3 trillion trees today and 
new trees could cover another 3.5 million square miles of our planet.  That’s 
enough trees to take up 830 billion tons of heat trapping carbon dioxide ~ 
equivalent to past 25 years of the carbon emissions. They estimated we need 
another trillion trees! 
 

According to Dr. David Nowak, USFS, planting 25 million urban trees 
annually in the U.S. in urban areas could  add an additional 353 million 
tons of carbon storage. 
 

But there are critics of trees as the climate panacea …The New York 
Times notes “Focusing on trees as the big solution to climate change is a dangerous diversion…it 
takes attention away from those responsible for the carbon emissions that are pushing us toward 

disaster...” Their critique is that carbon credits just treat the symptoms 
rather than the source.      
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Presenter
Presentation Notes
“Planting Trees Won’t Save the World”  https://ecotope.org/people/ellis/papers/ellis_2020.pdf



Still, trees are an easy solution!  
“While existing city trees already clean and cool the air for more than 50 million people, a 
global investment of $100 million per year in tree planting and maintenance could provide 
as many as 77 million people with cooler cities and offer 68 million people measurable 
reductions in fine particulate matter pollution.” Robert McDonald, The Nature Conservancy 
 
 
 
 
 
 
 
 
Https://www.c40.org/blog_posts/planting-healthy-air-a-natural-solution-to-address-
pollution-and-heat-in-cities 
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Photo credit: 
Community 
Greening, FL 

Presenter
Presentation Notes
Image credit: Community Greening
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Target people’s interests: 
 
City Commissioner/Councilor:  Trees will help increase 
property values, revenues in shopping districts, 
improve community health and make communities 
more resilient to climate change and make the city 
attractive to new businesses and entrepreneurs.  Trees 
will pay their way through increased economic 
activity and better tax revenues from increased 
property values! 

 How do we get a tree campaign 
launched? Arguments that work…. 
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City Public Works/Engineering: Trees take up 
stormwater (4000 gal per large tree), reduce standing 
water, reduce surface temperatures and extend 
pavement life, and improve air quality for particulates, 
ozone, volatile organic compounds and sequester 
carbon to mitigate climate change (if coastal add: 
buffer against storms).  
 
Trees clean the air and water and reduce flooding at a 
cost far cheaper than engineered solutions!   Try GIC’s 
Stormwater calculator tool! 
 
http://www.gicinc.org/trees_stormwater.htm 

 How do we get a tree campaign 
launched? Arguments that work…. 
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City Health Officials/Hospitals:  Well-treed 
communities have better respiratory health and fewer 
hospital visits from chronic conditions such as asthma.  
Trees encourage people to walk/bike more and father, 
thus encouraging heart and lung health and reduced 
Type II diabetes.  Patients heal up to 30% faster when 
they can see or access green spaces. Children who 
suffer from Attention Deficit Hyperactivity Disorder 
(ADHD) benefit from living near forests and other 
natural areas and children who moved closer to green 
areas have better and improved cognitive function 
after the move. 

 How do we get a tree campaign 
launched? Arguments that work … 

Planting a therapy garden at McGuire Veterans 
Hospital 
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City Parks and Recreation: Parks with 
good tree canopy are more inviting and 
healthier for users (see health reasons 
above).  Trees provide more options for 
diverse uses in parks such as picnics, 
nature enjoyment, well-used trails.   
 
Larger natural parks increase the value of 
nearby parcels more than skate parks, or 
other developed parks such as golf 
courses. 

 How do we get a tree campaign 
launched? Arguments that work…. 
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Local Business Owners: Skilled professionals (also 
called the Creative Class) seek out communities that 
are greener and have plans for tree and open space 
protection so a green community helps to recruit 
skilled workers. Perceptions of businesses as being 
green provide a competitive advantage.  
 
https://www.forbes.com/sites/forbesnycouncil/2018/11/21/do-customers-really-
care-about-your-environmental-impact/#418a9fc8240d 

 How do we get a tree campaign 
launched? Arguments that work…. 
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Residents/Neighborhood 
Associations/HOAs: Less crime 
occurs in well treed neighborhoods.  
Trees have been shown to improve 
metabolic rates and mood.  Trees 
increase walkability and more 
people walking  equals safer 
communities. Property values are  
18% higher for well-treed lots. Trees 
save about 20% of summer energy 
bills. 

 How do we get a tree campaign 
launched? Arguments that work…. 
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Conservation/Nature/Garden Clubs: Native trees support 
beneficial insects and pollinators - -which we need for a 
healthy food supply! Trees also clean the air and water of 
pollution and support healthy soil formation. A mature oak 
tree supports up to 534 species of insects and more moths 
and butterflies – key pollinators –than any other native tree 
species.  Trees also shade cities and reduce heat stress on 
animals and people. 
 
https://edgeofthewoodsnursery.com/nine-reasons-plant-
oak#:~:text=Oaks%20support%20hundreds%20of%20butterfly,our%20ecosystem%20to%
20function%20properly. 

 How do we get a tree campaign 
launched? Arguments that work…. 
 

Certain species, such as the cerulean 
warbler, depend on and can only thrive 
in interior forests.  
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Compare tree canopy levels over 
time.  Conduct a tree cover mapping 
project and use as a baseline for the 
future! 
 
Understand where tree loss is 
occurring and take mitigation steps.  
We developed several tools to help 
communities create priorities and 
budget for trees! 

GREEN INFRASTRUCTURE CENTER INC. 

 Why Data Matters –you need to know how many trees 
you have and where your trees are! 
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 Once we know our canopy, we need a GOAL! 

Wise Man Yogi Berra 

We know we need goals … As Yogi Berra said, 
“If you don’t know where you’re going, you’ll 
probably end up somewhere else…” 
 
Avoid setting arbitrary numbers like 30%, 40% …   
You might be setting a % higher than the land 
your city can accommodate! 
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 What needs inform the GOAL? 
 
 
 
 

Questions a community might want to know are: 

 Canopy Percentage: How much canopy do we have now?  Is it delcining? 

 Canopy Distribution: How evenly are trees distributed?   

 Are trees lacking in some areas, e.g downtown or business districts? 

 Are trees lacking alongside rivers and lakes?   

 How well treed are community spaces, such as parks and schools?   

 Is canopy distributed evenly and equitably regardless of race or income? 

What are the ecosystem services (e.g. air quality or shade) from city canopy? 

What is the rate of change for our city – is the canopy declining? Increasing? 
 



Social Equity is a Key Need:                                                           
We Looked at Tree Equity for 13 Cities in the Southern Region 

Cities examined: 
Alpharetta, GA 
Apex, NC 
Auburn, AL 
Boynton Beach, FL 
Charleston, SC 
Greenville, SC 
Harrisonburg, VA 
Jacksonville-Duval County, FL 
Lynchburg, VA 
Miami Beach, FL 
Norcross, GA 
Norfolk, VA 
Wilmington, NC 

GREEN INFRASTRUCTURE CENTER INC. 



Overview of 13 Southern Cities for Tree Equity and Heat 
+ & Strong relationship for Heat and Impervious Surfaces (11). 

- & Strong relationship for Heat and Tree Canopy (TC) (9). 

This was less strong for coastal cities than for inland cities (4/6). 

- & Moderately strong to weak relationship for Heat and Income (10). 

+ & Consistently weak relationship for TC and Income (12). 

+ & Weak relationship for Heat and Race (10). 

- & Mixed weak to no relationship for TC and Race (8). 
 

Takeaway: In general, the greater the percentage of people of color or the 
lower the median household income, the less tree canopy and greater the 
average surface temperature. 
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The trends vary by city. 
In some cities (e.g. top graph Greenville, SC) the downtown core 
CBGs have some of the higher median household incomes in 
the area. 
 
However, in other cities, where the downtown core was 
hollowed out in the past with population flight to the suburbs, 
they may not yet have recovered (bottom graph, Harrisonburg, 
VA). This is a city with poorer downtown CBGs. 
 
There are also working class poor and older built neighborhoods 
that have high tree canopy and mature urban forest – making 
them potentially susceptible to gentrification. 
 
Or, there may be rural poor where development is starting to 
sprawl into the countryside, thus tilting affordability and 
lessening tree cover as the rural areas develop! 

Greenville, SC 

Harrisonburg, VA 
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Looking at options 
Here is an example of low income, 
majority People of Color (POC) 
Census Block Group (CBG) with a 
mix of multi-family housing and 
commercial and institutional 
lands. The proximity to the 
commercial and institutional lands 
with their higher area of 
impervious surfaces increases the 
overall risk of heat exposure for 
residents in this CBG.  
With a maximum of 4.5% possible 
canopy increase in this CBG, 
plantable areas are more limited. 
The Beaver Ruin Creek greenway 
becomes even more important for 
residents as a respite from the 
heat!  

GREEN INFRASTRUCTURE CENTER INC. 

Presenter
Presentation Notes
Figure-1 is an example of low income, majority People of Color (POC) Census Block Group (CBG) with a mix of multi-family housing and commercial and institutional lands. The proximity to the commercial and institutional lands with their higher area of impervious surfaces increases the overall risk of heat exposure for residents in this CBG. 
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Tree canopy (with water excluded) = 36.2% 

Greenville, SC: one of the tree campaign 
cities we modeled. First we needed a goal!   
 
      



NAIP Leaf-On Land Cover Possible Planting Area (PPA) 

Possible Planting Spots (PPS) Potential Canopy Area (PCA) Potential Land Cover 

GREEN INFRASTRUCTURE CENTER INC. DETERMINING POTENTIAL LAND COVER 



GREEN INFRASTRUCTURE CENTER INC. TREE CANOPY BY STREETS 



GREEN INFRASTRUCTURE CENTER INC. TREE CANOPY BY STREETS 

Image source: NY Times, “Turn Off the Sunshine, Why Shade is a 
Mark of Privilege in Los Angeles” 



GREEN INFRASTRUCTURE CENTER INC. TREE CANOPY BY PARKS 
Park Name %TC %PTC Difference
Mayberry Park 12.7 66.5 53.8
McDaniel Green Garden @ Cleveland Park 62.4 69.6 7.2
McPherson Park 55.7 62.9 7.2
Newtown Park 18.6 42.6 24.0
Nicholtown Community Center Park 22.9 45.4 22.5
North Main Rotary Park 54.9 71.6 16.7
Pedricks Garden @ Falls Park 14.8 15.7 0.9
Pinckney-Fludd Park 27.9 31.6 3.7
Railroad Mini-Park 12.3 52.5 40.1
Rock Quarry Garden @ Cleveland Park 52.0 62.6 10.6
Rockwood Park 44.0 85.4 41.4
Sarah Collins Park 1.5 11.1 9.6
Shaw (Rose) Garden Park 5.4 32.8 27.4
Skyland Park 18.4 39.3 20.9
Sliding Rock Creek Park 94.6 95.1 0.5
Sue Simpson Garden Park 75.2 79.8 4.6
Summit Drive Park 19.1 28.4 9.3
Thompson Gardner Park 50.2 72.3 22.1
Timmons Park 66.1 75.7 9.6
University Park 80.7 83.3 2.5
Waco Childers Park 67.0 70.0 3.0
Walker Park 53.2 55.1 1.9
Watts Park 70.9 86.8 15.9
Wenwood Soccer Complex 38.3 39.0 0.7
West Greenville Community Center Park 29.2 55.3 26.1
West Washington Park 18.4 34.4 15.9
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GREEN INFRASTRUCTURE CENTER INC. TREE CANOPY BY WATERSHEDS (HUC 12) 

%Tree Canopy and Additional %Tree Canopy  
by Watershed 

      



GREEN INFRASTRUCTURE CENTER INC. CANOPY BY DOWNTOWN & HISTORIC DISTRICTS 



GREEN INFRASTRUCTURE CENTER INC. TREE CANOPY BY NEIGHBORHOODS 

NAME Perc_AddTC2
BRUTONTOWN 10%
GREENLINE-SPARTANBURG 9%
SOUTHERNSIDE 14%
VIOLA STREET 8%
ARCADIA HILLS 7%
NICHOLTOWN 7%
WEST END 5%
HAYNIE-SIRRINE 6%
GREATER SULLIVAN 7%
PLEASANT VALLEY 6%
STERLING 7%
GREEN AVE 5%
BRUTONTOWN 10%
STERLING 7%
GREATER SULLIVAN 7%
WEST GREENVILLE 11%



GREEN INFRASTRUCTURE CENTER INC. TREE CANOPY BY CENSUS BLOCK GROUPS 

Median Household Income (2017) vs. 
% TC by Census Block Groups 
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Possible Planting Areas (PPA) 
 

Possible Planting Area (PPA) 

Mapped open space 
shows where trees 
can be planted. 



GREEN INFRASTRUCTURE CENTER INC. POSSIBLE PLANTING AREAS (PPA) 

Possible Planting Area (PPA) for the 
entire city is 4.6% or 876 acres 
(excluding water). 
 
This already excludes incompatible 
land uses with trees such as golf 
courses, cemeteries, athletic fields, 
transmission corridors, airports, 
etc. 



GREEN INFRASTRUCTURE CENTER INC. POSSIBLE PLANTING SPOTS (PPS) 

Possible Planting Spots (PPS) 
 
Total number of possible trees = 
105,468 
 
Large trees (40 ft diameter crown at 20 
years maturity) = 43,736 
 
Small trees (20 ft diameter crown at 20 
years maturity) = 61,732 
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POTENTIAL TREE CANOPY 

Potential Maximum Tree canopy (with water excluded) = 
43.2% 

Tree canopy (with water excluded) = 
36.3% 

Which means an increase of 6.9% canopy cover IF all of 
the city’s PPA were planted. 
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With final land cover we can 
calculate (using  iTree 
multipliers and  GIC’s  Trees 
and  Stormwater Calculator): 
 
• Air quality benefits 
• Carbon sequestration 
• Stormwater benefits 

ECOSYSTEM SERVICES 



Air Quality Benefits 

GREEN INFRASTRUCTURE CENTER INC. ECOSYSTEM SERVICES 

Pollutant (Abbrev.) Benefit Description
Removal 

(lbs/year)
CO Carbon monoxide removed annually 7,735                     
NO2 Nitrogen dioxide removed annually 42,718                   
O3 Ozone removed annually 329,997                

PM10
Particulate matter greater than 2.5 microns and 
less than 10 microns removed annually 93,656                   

PM2.5
Particulate matter less than 2.5 microns removed 
annually 16,859                   

SO2 Sulfur dioxide removed annually 21,000                   

Source: Hirabayashi, 2014, “i-Tree Canopy Air Pollutant Removal and Monetary Value Model Descriptions” 



Carbon Sequestration & Storage 

GREEN INFRASTRUCTURE CENTER INC. ECOSYSTEM SERVICES 

Pollutant (Abbrev.) Benefit Description
Removal 

(lbs/year)
CO2 seq Carbon dioxide sequestered annually in trees 68,517,407          

CO2 stor
Carbon dioxide stored in trees (note: this benefit is 
not an annual rate) 1,720,728,628    

Source: Nowak, D. et al., 2013, “Carbon storage and sequestration by trees in urban and community areas of the 
United States” 



Surface Heat and Shade 

GREEN INFRASTRUCTURE CENTER INC. ECOSYSTEM SERVICES 

Where we are now Where we are currently headed If Bold Action is 
Taken 

Historically   
1971-2000 average 

Midcentury  
2036-2065 average 

Late Century  
2070-2099 average 

Extreme Heat 
Limited to 

5 days per year 45 days per 
year 

78 days per 
year 

31 days per 
year 

Number of days above 100˚F** 

**Data are drawn from the July 2019 report, Killer Heat in the United States: Climate Choices and the Future of Dangerously Hot Days 

https://www.ucsusa.org/killerheat
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Surface Heat and Shade by Census Block Groups 



Surface Heat and Shade (% TC) by Census Block Groups 

GREEN INFRASTRUCTURE CENTER INC. ECOSYSTEM SERVICES 
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 Budgeting for the Tree Campaign  
Potential # of trees can be planted in PPA

20' canopy 61732 58.5%
40' canopy spread 43736 41.5%

Total trees that can be fitted into available open space 105,468                   
Numbers in salmon-colored cells can be changed

Current Tree Canopy Coverage 36.3%
Current Possible Planting Area 4.6%
Additional T ree Canopy Possible 6.9%
Max. Possible Tree Canopy Coverage 43.2%
Total Number Trees to Cover 100% PPA 105,468                   

Scenarios
T imeframe (in years) 20

New Tree Canopy Coverage 40%
Tree Canopy Coverage Increase to Reach Goal 3.7%

Percent PPA to Plant to Reach Goal 53.4%

Percent Canopy Trees 41.5% 30815
Percent Understory Trees 58.5% 43495

TOTAL 74310

Estimated Tree Removals per Year (Private+Public)
900 18000

Planting Calculator for Increasing Tree Canopy Coverage

Estimated Total T ree Removals During Goal Period

Number of Scenario Trees

This tool pulls in canopy 
assessment data. 
 
Helps drive the discussion 
on timeline for the 
campaign and canopy goal. 
 
Tree canopies are not 
static through time!  
 
Must account for future 
losses! 
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Estimated   Cost  to Install and Maintain Canopy  Trees 260.00$              
Estimated   Cost  to Install and Maintain UnderstoryTrees 260.00$              

Total Cost of Scenario Canopy Trees 8,012,014.80$   
Total Cost of Scenario Understory Trees 11,308,709.01$ 

City Assumed  Costs to Plant Canopy Trees 20%
City Assumed  Costs to Plant Understory Trees 20%

Tree Total for Scenario 12862
City Cost for Achievement of Scenario Goal 3,864,144.76$   

City Cost per Year for Achievement of Scenario Goal 193,207.24$      

Estimating Canopy Tree Planting Equipment Costs
Tree Purchase Price Gator Bag Stakes/Rope

100.00$                                                                                             5.00$                   5.00$                   

Estimating Canopy Tree Installation and Maintenance Costs Days
Staff Hourly Rate  Planting  Pruning  Watering  Watering

25.00$                                                                                               1.00 2.00 0.25 12

Estimated Total Cost per Canopy Tree
260.00$                                                                                             

Staff Hours

 Budgeting for the Tree Campaign  
Work with the partners to 
understand their costs. 
 
What level of investment is 
that partner taking on in 
the campaign? 
 
What is the total cost of 
their investment and what 
is it over the course of the 
campaign? 
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Greenville set a goal – now that they knew how much canopy 
and why it matters!  

Canopy Goal of 40% over a 20-year 
period. 
 
This formed  the campaign slogan: 
 
40% by 2040 or “40 by 40” 



Tree Stewards Groups are key! 
Community members value 
their trees and should be 
engaged to plant – 
especially since 80% of land 
is in private ownership. 
 
A Tree Board is usually not 
the same as the group that 
plants trees.  
 
Both are needed! 

GREEN INFRASTRUCTURE CENTER INC. 

Trees Upstate is the city’s KEY partner in getting trees 
in the ground … especially on private property! 

Photo credit: 
TreesUpstate, SC 

Presenter
Presentation Notes
Thanks to Trees Upstate for the pics!



GREEN INFRASTRUCTURE CENTER INC. 

Art by GIC ! 

Calculate ecosystem services by 
tree – print these tags 2 feet tall 
and put on trees around town. 
Use itree to get values per tree! 
https://mytree.itreetools.org/#/ 
 
Try a tree thermometer to track 
fund raising  goals! 
 
 
 
 

Create Graphics 

https://mytree.itreetools.org/#/
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Social Media! Getting the message out!  

Photos: City of 
Greenville, SC 
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Summerville developed a simple tracking app in GIS to understand where free trees 
given away were being planted. 
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Tips for effective engagement!  
1) Community Led Process! Have local committees and provide support 

with data, maps or graphics, but ensure leadership is from the 
community first and foremost.  

2) If formal staffing is needed (it usually is!) hire a local resident and 
provide the training and support as well as technology (laptops, 
printers, transport) so they have the tools they need! 

3) Bring city leadership to the community. Rather than meeting 
“downtown,” invite city staff to join the group in their neighborhoods. 

4) Engagement can’t just be going to meetings (people are busy, they 
have multiple jobs, they are not used to lots of meetings). Instead go 
to/sponsor community events.  

5) Engage all generations, including kids and elders. Parents will often 
participate with their kids. Elders may have specific concerns about 
safety or tree care that need to be addressed first. GIC hired Mac Brown, a local 

resident as coordinator in VA. 
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Let’s discuss -- what works 
in your community? 

GIC Inc. 
320 Valley Street 

Scottsville, VA, 22901 
434-286-3119 
www.gicinc.org 

 

Firehock@gicinc.org 
 

mlee@gicinc.org 
 
 

         
 

 

mailto:Firehock@gicinc.org
mailto:mlee@gicinc.org
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