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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.
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NJ is Roughly 40%
Forested

e That does not include
the urban forest!

Procemmng note: Ths mas wes
produced by fekong plot dats to NODIS

Figure 2. —Distribution of forast land, New Jersey, 2006.




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

r 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.
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Arboriculture / Silviculture / Urban Forestry

N Flat'Rock Brook
SR® Nature Center

Photo credit: Dean Marzocca
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Carbon — Units of Measure I
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» Trees are approximately 50% Carbon (C) by mass | ECIVINA€) 332
| for Hepriceof ||

e Carbon (C)is an element | TWO j

and receive th
e Carbon Dioxide (CO2) is a compound "

e CO2=C*3.67 (by mass)

e 1 metric ton (tonne) = 1,000,000 grams = 1,000 kilograms
e 1 metric ton (tonne) = approximately 1.10 short tons (tons)

e 1 shortton C =approximately 3.67 short tons CO2
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e Carbon stored e Carbon sequestered
— The amount of carbon — the amount of atmospheric
currently contained within carbon removed by trees.
a plant’s woody tissue — Process of capturing and
(above and below ground), storing atmospheric carbon
including the amount of dioxide

carbon within leaves for

, — Expressed as a rate (annual
evergreen species.

rate of sequestration).
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How trees sequester and store carbon
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Carbon storage is not the only benefit from trees!

N ———————————
w E SUN
‘i’~ . ,'] OX\/%QV | ’ P h
/ Cavoon SCfbueer\f&‘l, \DV\ / G |
/ ‘ {Dov
\\ Q/’—\ Ge Dki poy de_

LA Bollotion
N Redyckion

a
C0,+H,0 2% . H. 0700 )
_ (svgar) ISz

s

Co-Benefits

\ \\ S\'or Mmwatey Mmqq%emm"X“
Sugar 2o Waker —— 5




RUTGERS

New lersey Agricultural
Experiment Station

How forests absorb carbon dioxide

Forests can function as carbon sinks, absorbing the climate-changing gas carbon
dioxide from the atmosphere and storing it for long periods of time in trees and soil.

How the carbon cycle works:
RELEASE

ABSORBTION

Trees Trees
Carbon is stored in trees and Some carbon is lost back to
plants as they absorb carbon the atmosphere through

dioxide from the atmosphere

respiration of plants, forest

fires and the decomposition
of organic matter in the soil.

Forest products
Lumber and products made

to grow. Trees are very
important because they live
a long time and therefore
store carbon for many years.

Soil from trees still contain the
Decaying organic matter, carbon they absorbed. They
such as dead trees, hold it for long periods of
branches, plants and time, not releasing it until the
leaves transfer some wood is burned or decays.

Carbon is released in logging

carbon below ground to ;
and manufacturing.

be held in the soil, which
can hold it for long

periods of time. Roots of
living trees also transfer
carbon to the sail.

-

Source: USDA, Northern Research Station ERIC BAKER/HE OREGONIAN
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e Carbon Pools (or Stocks) e Carbon Flux

— A system that has the capacity — The amount of carbon
to store or release carbon. moving from one pool to

— Places where carbon is stored another over a specified

— In forests, five main carbon period of time.
pools are commonly — Processes that transfer
recognized: carbon from one pool to

e Above-ground biomass (live) another

e Below-ground biomass (live)
e Dead wood

e Litter

e Soil organic matter



Example: Great Lakes Forest

WHERE DOES CARBON GO?
et

TREEROOTS

13%
( TOTAL ECOSYSTEM CARBON
20

80 tons / acre SOIL ORGANIC MATTER
45*

Image: http.//changingclimate.osu.edu/features/accounting-for-carbon/
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Definitions (Carbon Terms)

e (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

e Carbon Source
— A positive source of CO2to the atmosphere.
— Carbon released to the atmosphere through emissions

e CO2 Equivalent (CO2e)

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

Space and Time
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Definitions (Forestry Terms)

e Afforestation
— Foresting land that was previously not forest
e Reforestation
— Returning land that was once forest to forest again
e [ngrowth
— Biomass growth within the forest comes from new trees; regeneration
e Accretion

— Biomass growth within the forest comes from existing trees

e Avoided Conversion
— Avoid tree loss to development or other land use conversion
e Avoided Emissions

— Avoid rapid carbon release due to disease and death.
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Afforestation in the Urban Forest

Royden Street, Camden
2002 before trees

New Jersey Tree Foundation

NJ Tree Foundation Planting
Royden Street, Camden
2002 after trees
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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!
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There is a huge
cost to planting
trees incorrectly,
and choosing the
wrong tree...

USDA Forest Service publication -
Community Tree Risk Management, 2003
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Plant the Right Tree in the Right Place, the Right Way!

Wrong tree, Wrong place Right tree, Right place

National Arbor Day Foundation
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Optimizing Carbon Benefits of Trees

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

Proper planting and mulching Proper pruning

Trunk flare junction: level with or
1 - 2" above existing grade

2 - 47 of organic mulch applied over
planting arca and away from trunk

Backfill with unamended topsoil
frog hole

Uy O el AN (s e o S oo
NZDYSE SRS, T }‘ng grade
JE e o STy
R v S e

74

Rootball sitting directly

Burlap, rope, and wire cut :
'on top of undisturbed soil

away from visible ball

e S10pe sided hole is three times as _—
wide as the rootball diameter

Diagram illustrating proper planting procedure for a tree or shrub,

Because Healthy Trees Sequester More Carbon
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Trees don’t heal their wounds

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

e Pruning cuts are
wounds.

e 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.
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There is a huge cost to not
pruning trees, or pruning
incorrectly...

2 3
< #2*

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

Decay means the tree is now a source
Gt Ll b e instead of a sink — it is emitting carbon into
Photo credits: Dr. Chris Luley, ABC's Field cuide to ~ th@ @atmosphere. It is also very dangerous!

Young and Small Tree Pruning



Good Forest Management
IS
Good Carbon Management
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Diversity is the keyI

* Composition
* Age

* Structure

* Strategies

E)} alamy stock photo



RUTGERS

New lersey Agricultural
Experiment Station

Strategies for using trees and forests to
manage carbon

e Carbon defense e Carbon offense
— Keep existing trees — Plant trees
healthy — Plant forests
— Mitigate risk of existing — Right tree, right place,
trees and forests right way
becoming carbon

— Tree maintenance /

emitters Forest Stewardship

— Tree maintenance /
Forest Stewardship
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Carbon Defense in the
“traditional” forest

Beetle
Outbreak

Photo credits: NJ Forest Service
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Strategies: Species Diversity

e To insulate against widespread tree losses due to insect and disease
e Also improves biodiversity through habitat
e Also is more interesting (opinion ©)

w3

e Bacterial Leaf Scorch - R
Emerald Ash Borer Spotted Lanternfly
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Strategies: Age Diversity (relative age distribution)

e To ensure continuity of canopy cover (which will sequester carbon).
e To enable consistent management.
e To avoid catastrophic failures (and therefore avoid emissions).

Uneven-Aged Population
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www.nzffa.org.nz . .
Paul Cowie + Associates
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Chapter 20 / Siivicultural Management of Wildlife Habitar 497

(&)

habl R L e B - A R B g

Forest level: Both drawings represent 1,000-acre forests with balanced age-
class distributions, as indicated by the age shown for each stand. The young-
cst stands are shaded, indicating the areas where distinct edge habitat exists.
The use of 10-acre stands rather than 100-acre stands disperses edge habitat
throughout the forest area.

Smith et al. 1997




Strategies: Stocking / Density

Diagrams from Paul Cowie + Associates

20" - 25" 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

35" - 40" spacing

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.



Proper Planting

Top of
root ball

New Jersey Tree Foundation

Proper Mulching
and Watering
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Young Tree Pruning: Central Leader

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

Sun Rays Sun Rays
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r Energy savings reduce

i power plant emissions
o [ Wind speed
3 _ reduces air infiltration Transplration
| bytrm- HTRAIT
aggregate « ool

the ab

shading
uces irradiance
on buildings

Shading paved surfaces
reduces urban heat
island effect and ozone
formation

Treeutah.org
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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
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Carbon isn’t the only thing...

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

Stormwater Management
Air Quality Improvement
Energy Savings

Pollution Avoided

03 VOC NO2 NO2 SO02 SO02 PMIO PMID
Rem Avd Rem Avd Rem Avd Rem Avd

Transpiration

i-Iree

Impervious -
'ervious
Surface

Total (2017-204:

Runoft @&

"Rem" stands for removal, which Is your tree absorbing or
intercepting pollutants. "Avd" stands for avoided, which is your
tree lessening the need for creation of these pollutants in the
first place by reducing energy production needs.

Roots Take Up Soil
Moisture, Increasing
Runoff Storage
Infiltration Potential
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Some good things to know about:

NEW JERSEY
STATE FOREST

Action Plan

https://njparksandforests.org/forest/njsfap/

NEW JERSEY’S
GLOBAL WARMING

RESPONSE ACT
80x50 REPORT

EVALUATING OUR PROGRESS
AND IDENTIFYING PATHWAYS TO
REDUCE EMISSIONS 80% BY 2050

N 2o

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

RGGI .
STRATEGIC
FUNDING

https://www.nj.gov/rggi/docs/rg
gi-strategic-funding-plan.pdf
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i-Tree (www.itreetools.org)

File Edit View History Bookmarks Tools Help

&1 Tree Benefits | i-Tree

&« > C o © @& https://www.itreetools.org/cta-tree-benefits oo v | | Q Search N O ®

Search the site EN ES KO IT

ABOUT TOOLS SUPPORT & RESOURCES NEWS DOWNLOAD

4> Tree Benefits

Tree Benefits

Oct. 18, 2019

Growing over 20 years in Ohio, USA, one red maple can:

e Remove 3,100 pounds of carbon dioxide from the atmosphere.

® Reduce the emissions of 5,500 pounds of carbon dioxide and 30 pounds of air pollution
from a power plant.

® Save 570 kWh of electricity and 20 MMBtu of fuel for cooling and heating.

e Intercept 27,000 gallons of rainfall and avoid 4,800 gallons of runoff.

e Filter 15 pounds of ozone, nitrogen dioxide, and sulfur dioxide from the air we breathe.

Learn more with a delightful and short video by i-Tree users at BrancheverenigingVHG in
the Netherlands: v
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NJ Forest Adapt

&« cC o © @& https:/njforestadapt.rutgers.edu/#/map ¥y INn @ © =
NJ Forest Adapt Select » Map » Collect »  Tips Resources Case Studies Data Sources Map Services Save This Map
AT R y B :
Forest Stand | Carbon Characteristics 5, 4 g
Map 3 : 2 B8 ; : ¢ Forest Carbon Above Ground

; : 0Mg/ha
Forest Carbon Total . ‘ , 3 i [J omg
D <20Mg/ha
Waterbuny . 20-40Mg/ha

D 40-60 Mg/ ha

Forest Carbon Understory T ¥ 2 K3G¢ D 60-80 Mg/ ha

Forest Carbon Above Ground

Forest Carbon Below Ground

Forest Carbon Standing Dead [ , : t e : [l >somgiha
Forest Carbon Down Dead

Forest Carbon Litter

Forest Carbon Soil Organic
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People are part of the Urban Forest

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

NJ Tree Foundation Plantings
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A Healthy Forest is no Accident

e Think at least one level beyond your management
e Trees are infrastructure

e Consider ecological function

e Carbonisn’t the only thing

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

e Invest in your young trees

Photo credit: NJ Forest Service



Carbon Defense Strategies
& Your Forest

Thank you! Any Questions?

NN/
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