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Trees store and sequester carbon.

Proper tree maintenance and 

management practices can help to 

optimize these and other benefits in 

trees and forests.

Trees and forests can be used to 

address carbon defense goals.



• NJ is Roughly 40% 
Forested

• That does not include 
the urban forest!



The Urban Forest is all the trees and forests within a local jurisdiction.  They include 
urban parks, street trees, landscaped boulevards, gardens, river and coastal 

promenades, greenways, river corridors, wetlands, nature preserves, shelter belts of 
trees, and working trees at former industrial sites. 

Urban Forestry is the art, science, and technology of managing trees and forest 
resources in and around urban community ecosystems for the physiological, 
sociological, economic, and aesthetic benefits trees provide society.

~ Helms, The Dictionary of Forestry



The Urban Forest is the sum of trees and associated vegetation, 
water, soil, and wildlife in man-made ecosystems.

Urban Forestry is the management (manipulation) of the urban 
forest to provide multiple, long-term benefits to humankind.



Urban Forestry



Arboriculture / Silviculture / Urban Forestry

Photo credit: Dean Marzocca



Carbon – Units of Measure

• Trees are approximately 50% Carbon (C) by mass

• Carbon (C) is an element

• Carbon Dioxide (CO2) is a compound

• CO2 = C * 3.67 (by mass)

• 1 metric ton (tonne) = 1,000,000 grams = 1,000 kilograms

• 1 metric ton (tonne) = approximately 1.10 short tons (tons)

• 1 short ton C = approximately 3.67 short tons CO2



• Carbon stored

– The amount of carbon 
currently contained within 
a plant’s woody tissue 
(above and below ground), 
including the amount of 
carbon within leaves for 
evergreen species.

• Carbon sequestered

– the amount of atmospheric 
carbon removed by trees.

– Process of capturing and 
storing atmospheric carbon 
dioxide

– Expressed as a rate (annual 
rate of sequestration).



How trees sequester and store carbon

Cellulose:  (C6H10O5)n

Lignin:  C81H92O28



Carbon storage is not the only benefit from trees!

Co-Benefits





• Carbon Pools (or Stocks)

– A system that has the capacity 
to store or release carbon. 

– Places where carbon is stored

– In forests, five main carbon 
pools are commonly 
recognized:

• Above-ground biomass (live)

• Below-ground biomass (live)

• Dead wood

• Litter

• Soil organic matter

• Carbon Flux

– The amount of carbon 
moving from one pool to 
another over a specified 
period of time.

– Processes that transfer 
carbon from one pool to 
another 





Definitions (Carbon Terms)

• Carbon Sink

– A negative source of CO2 in the atmosphere via absorption and storing 
of carbon in vegetation, the atmosphere, and the ocean.

– Carbon absorbed from the atmosphere

• Carbon Source

– A positive source of CO2 to the atmosphere.

– Carbon released to the atmosphere through emissions

• CO2 Equivalent  (CO2e)

– Describes different greenhouse gasses in a common unit.  For any 
quantity and type of greenhouse gas, CO2 equivalent signifies the 
amount of CO2 which would have the equivalent global warming 
impact.



Forestry Considerations

Space and Time



Definitions (Forestry Terms)

• Afforestation

– Foresting land that was previously not forest

• Reforestation

– Returning land that was once forest to forest again

• Ingrowth 

– Biomass growth within the forest comes from new trees; regeneration

• Accretion

– Biomass growth within the forest comes from existing trees

• Avoided Conversion

– Avoid tree loss to development or other land use conversion

• Avoided Emissions

– Avoid rapid carbon release due to disease and death.



Royden Street, Camden 

2002 before trees

NJ Tree Foundation Planting

Royden Street, Camden 

2002 after trees

Afforestation in the Urban Forest

New Jersey Tree Foundation

New Jersey Tree Foundation



NJ Tree Foundation Planting

Royden Street, Camden 2017



Optimizing Carbon Benefits of Trees

Bigger trees store more carbon

Healthier trees sequester more 
carbon

We need healthy trees!

We need big, healthy trees, 
where possible!



USDA Forest Service publication -
Community Tree Risk Management, 2003 

There is a huge 
cost to planting 
trees incorrectly, 
and choosing the 
wrong tree…



Plant the Right Tree in the Right Place, the Right Way!

Wrong tree, Wrong place Right tree, Right place

National Arbor Day Foundation



Optimizing Carbon Benefits of Trees

• Proper tree maintenance and management practices can help to 
optimize carbon benefits in trees and forests

Proper planting and mulching

Because Healthy Trees Sequester More Carbon

Proper pruning



Trees don’t heal their wounds

• Trees don’t heal, they 
seal over their wounds 
with a new growth ring.

• Pruning cuts are 
wounds.

• Poor pruning will add stress to the tree as it diverts 
resources to try to seal the wound, making it more 
susceptible to insect and disease.



There is a huge cost to not 
pruning trees, or pruning 
incorrectly… Failure to 

remove 
branches when 
trees are small 
can lead to 
extensive 
internal decay.

Decay means the tree is now a source 
instead of a sink – it is emitting carbon into 
the atmosphere.  It is also very dangerous!Photo credits: Dr. Chris Luley, ABC’s Field Guide to 

Young and Small Tree Pruning



Good Forest Management 
is 

Good Carbon Management



Diversity is the key!

• Composition
• Age
• Structure
• Strategies



Strategies for using trees and forests to 
manage carbon

• Carbon defense

– Keep existing trees 
healthy

– Mitigate risk of existing 
trees and forests 
becoming carbon 
emitters

– Tree maintenance / 
Forest Stewardship

• Carbon offense

– Plant trees

– Plant forests

– Right tree, right place, 
right way

– Tree maintenance / 
Forest Stewardship



Beetle
Outbreak

Warren Grove Wildfire

Carbon Defense in the 
“traditional” forest

Photo credits: NJ Forest Service



Strategies: Species Diversity

• To insulate against widespread tree losses due to insect and disease

• Also improves biodiversity through habitat

• Also is more interesting (opinion ☺)

Emerald Ash Borer
Bacterial Leaf Scorch

Spotted Lanternfly



Strategies: Age Diversity (relative age distribution)

• To ensure continuity of canopy cover (which will sequester carbon).

• To enable consistent management.

• To avoid catastrophic failures (and therefore avoid emissions).

Paul Cowie + Associates
www.nzffa.org.nz



Photo credit Paul Cowie + Associates



Smith et al. 1997



Strategies:  Stocking / Density

20’ – 25’ spacing

35’ – 40’ spacing

Crowding creates stress, trees will be less healthy, can’t grow to full potential.
Also, higher costs for purchase, planting, maintenance, and eventual removal

Here the same amount of canopy cover is achieved with about half the 
number of trees.  These trees will be healthier, grow bigger, and cost less.

Diagrams from Paul Cowie + Associates



Proper Planting

Proper Mulching 
and Watering

New Jersey Tree Foundation

New Jersey Tree Foundation



Young Tree Pruning: Central Leader

Photo credits: Dr. Chris Luley, ABC’s Field Guide to Young and Small Tree Pruning



Young Tree Pruning: Correct Codominant Stems

Photo credits: Dr. Chris Luley, ABC’s Field Guide to Young and Small Tree Pruning
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Strategies: Right Tree, Right Place



Treeutah.org



Strategie: Diversity of Strategies

We should employ all the tools we have…

Every tree is different

Every forest is different

Every situation is different

Forests are dynamic systems



Carbon isn’t the only thing…

• There are other reasons to have trees and forests! (co-benefits)

Stormwater Management
Air Quality Improvement
Energy Savings
Pollution Avoided



Some good things to know about:

https://njparksandforests.org/forest/njsfap/ https://www.nj.gov/dep/climatechang
e/docs/nj-gwra-80x50-report-2020.pdf

https://www.nj.gov/rggi/docs/rg
gi-strategic-funding-plan.pdf



i-Tree (www.itreetools.org)



NJ Forest Adapt (njforestadapt.rutgers.edu)



People are part of the Urban Forest

• We need trees where people are in order to derive direct 
benefit to human populations.

NJ Tree Foundation Plantings



A Healthy Forest is no Accident

• Think at least one level beyond your management

• Trees are infrastructure

• Consider ecological function

• Carbon isn’t the only thing

• Consider the carbon footprint of                                                  
planting, maintenance, and                                                                  
tree removal activities

• Invest in your young trees

Photo credit: NJ Forest Service
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Thank you!    Any Questions?


