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Options for Responding
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Forests in the Carbon Cycle
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2000-2009
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cement growth
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US Forests in the Carbon Cycle

US forests annually sequester the equivalent of 10% of
US carbon dioxide emissions from burning fossil fuels

1000 \
800 Forestry
600 activities could
- remove another
= 400
& 100 to 200 Tg
o0 200
= C/yr
0
-200
-400 . I .
1700 1800 1900 2000 2100
Current trend = = = With policies to increase carbon

sequestration by the forest sector

Smith and Heath 2004, EPA 2005, Birdsey et al. 2006



World Forests in the Carbon Cycle

Globally, at least 17% of emissions are from the forestry
sector: deforestation and land use change.
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Forest Carbon Markets

= Carbon sequestration in forests is used to
“offset” emissions produced elsewhere

* $237 million in 2011

* Compliance markets

> California, British Colombia, elsewhere...

» Voluntary markets
» Small, but growing




Mitigation: Forest Carbon Mgmt.

» Mitigation includes human actions to
reduce the effects of climate change by
reducing sources and enhancing sinks of
greenhouse gases

* Three broad categories:

1) Sequestration

2) Emission avoidance

3) Substitution

IPCC 2007, Brown 1999, Maness 2009



Forest Carbon - Where is it?

Carbon density (Mg/ha)
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McKinley et al. 2011



Forest Carbon - Where is it?

Amount of C varies by forest type and region

Example:
75-year-old stand of
northern hardwoods
(sugar maple, beech, Soil
and yellow birch) in
the Lake States

Live Tree

Total =112.8

Mg C per acre Standing Dead

Understory
Down Dead

Forest Floor

Data from: Smith et al. 2006



Forest Sector Carbon Cycle
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Forest Sector Carbon Cycle
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Forest Sector Carbon Cycle

Life Cycle Emissions

Biological C cycle Industrial C cycle

Figure from Gower 2003



Mitigation #1: Sequestration

Use management in forest ecosystems to
sequester additional carbon

M/




Mitigation #1: Sequestration

Example: Afforestation (create forest)
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Mitigation #1: Sequestration

Example: Forest management for
increased carbon storage

Increased forest growth:

» Enhanced regeneration
» Competition control
» Fertilization

» Improved/superior stock

Wood Products:

» Products in use
> Landfills

Ryan et al. 2010



Mitigation #2: Emission Avoidance

Prevent carbon from being emitted into
the atmosphere




Mitigation #2: Emission Avoidance

Example: Avoided deforestation/degradation
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Figure from UCS 2007



Mitigation #2: Emission Avoidance

Example: Mgmt. for reduced emissions

» Reduced harvest levels
» Longer harvest intervals
» Reduced emissions from machinery, etc.
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Mitigation #3: Substitution

Replace fossil fuels with wood-based
energy and products




Mitigation #3: Substitution

Example: Renewable energy production
from biomass in place of fossil fuels

Percent reduction in lifecycle greenhouse gas emissions

Cellulosic Ethanol 91%
Biodiesel

Sugar Ethanol

Electricity

Compressed Natural Gas
Liquified Natural Gas

Corn Ethanol

Methanol

I T T T T |
0% 20% 40% 60% 80% 100%

Figure data from EPA 2007



Mitigation #3: Substitution

Example: Wood used in place of more
energy or emissions intensive materials

Embodied energy in three different types of houses.

Energy division

(GJ) Il Other

600 BN Wood
Concrete

500 Hl Sicel

400

300

200 .

100 -
0

Steel house Concrete house Wood house

Figure from Glover et al. 2002



Forest Mitigation Complexity

1) Location and situation specific

» Ecosystem, Management goals, Condition

2) Determining ‘baseline’

3) Multiple scales
» Time, Space

4) Life cycle emissions

» Upstream, Downstream



Summary - Managing Carbon in Forests

Forests in the carbon cycle:
= Forests are really good for carbon.

= Sustainably managed forests are better.

Carbon in forest management:

= Carbon is an important ecosystem benetit.

= Carbon can be balanced with other
management objectives.

www.fs.fed.us/ccrc/carboncourse/ www.fs.fed.us/ccrc/tools/



http://www.fs.fed.us/ccrc/carboncourse/
http://www.fs.fed.us/ccrc/tools/

