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Speaker Background

Cynthia West

Current position:
Director, Office of Sustainability & Climate
Washingion, DG
Credentials:
B.S. Forest Management
MBA, Marketing & Management
PhD, Wood Science
Sustainability Profession Certification, CSE
Key experiences
Research Administration for 26 years
Forest Products Market & Economics Research for 10 years
Faculty for 12 years
Industrial Forestry for 5 years
Sustainability Professional for 5 years
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How do we explain the role of

v

“forests and forest products in s
«relation to GHG emissions? ey




U.S. Forests and Wood Products carbon sinks are
equivalent to 12%—-19% of

Fossil-Fuel Emissions
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I carbon CCSP, 2007. The First State of the Carbon Cycle Report (SOCCR): The North From SOCCR Report: http://www.climatescience.gov
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First, why are people interested?

Summary:
1.Concerned about carbon emissions and effects on climate
2. Interest in using management to sequester carbon (i.e. Mitigation) and
reduce carbon loss where appropriate (i.e. Adaptation)

- w Further reading:
. » Issues in Ecology — Ryan et al. 2010 ESA synthesis for policy and managers
(available:www.esa.org/science_resources/issues.php)

McKinley, Duncan C.; Ryan, Michael G.; Birdsey, Richard A.; Giardina,
Christian P.; Harmon, Mark E.; Heath, Linda S.; Houghton, Richard A.;
Jackson, Robert B.; Morrison, James F.; Murray, Brian C.; Pataki, Diane E.;
Skog, Kenneth E. 2011. A synthesis of current knowledge on forests and
carbon storage in the United States. Ecological Applications. 21(6): 1902-1924.



Understanding the
relationship of
forests, forest
management & use,
forest products is like
an elephant....

Sometimes you make
the wrong
conclusions when you
don’t look at the
whole...

a Snake!

G. Renee Guzlas, artist
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Carbon
EXCHANGE
in the Atmosphere

A Narrow
Vlew of Carbon

Deforestation and forest management Growing forests and tree planting
activities (harvests, thinning, prescribed fires) (afforestation/reforestation) take up and
release carbon to the atmosphere. store carbon from the atmosphere.

Fuest Service Office of Sustainability and Climate February 2019

Differing perspectives on how to conceptualize the forest
wsystem is the greatest source of confusion and conflict!

Challenges: Competing views

USDA
S United States Department of Agriculture
The dosedloopof | Carbon
FOREST CARBON OPEN SYSTEM where
in the ATMOSPHERE CyCle e inte

Wood products can store
carbon and can substitute for

emission-intensive products
such as concrete

A

Growing forests

remove carbon
from the

atmosphere.

Fires & decomposition
following disturbance events
release carbon into the
&  atmosphere.

Bioenergy from

forest biomass can

substitute for fossil
fuel energy.

Forest Service Office of Sustainability and Climate April 2019



USDA
Sl United States Department of Agriculture

How
most
people
view the
forest
system
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EXCHANGE

in the Atmosphere View Of Cal‘bon
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Deforestation and forest management Growing forests and tree planting
activities (harvests, thinning, prescribed fires) (afforestation/reforestation) take up and
release carbon to the atmosphere. store carbon from the atmosphere.

Forest Service Office of Sustainability and Climate February 2019




But, we know thereis A LOT more
to the story...
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Forests are dynamic biological systems capable of regenerating
unless there is a major interruption

Carbon
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The Natural
S Boom & Bust Forest

(ycle of Carbon 7
Carbon uptake .

&storage (growth) Carbon uptake &
storage (re-growth)

L ]
: Py o
e Ve CARBON-°°
Ny i NS
S 4 Carbon release (arbgq release
v - 73 PG (fire) (decomposition) & storage
e & n in dead trees

Below-ground carbon
(in roots & soil) is about 50% of forest carbon

Forest Service Office of Sustainability and Climate February 2019
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The closed loop of Ca rb On Fossil fuel use is an

FOREST CARBON OPEN SYSTEM where
in the ATMOSPHERE CyCle (0, remains in the
atmosphere.

Ao (@)

Wood products can store
carbon and can substitute for
emission-intensive products
such as concrete
& steel.

Growing forests

remove carbon
from the

atmosphere.

Fires & decomposition
following disturbance events

release carbon into the
37 atmosphere.

\a |
o

Bioenergy from S a
forest biomass can ‘:Lj
substitute for fossil %g’\:
fuel energy. N

Forest Service Office of Sustainability and Climate April 2019
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A spatial and Carbonin
temporalview | Time and Space

Carbon stocks in forests are always in flux due to variations in
age, disturbance, and environmental factors. Detecting patterns
and trends requires taking a broad view in both space and time.

Forests can be
carbon sources, sinks,

:f?
=~
(<]

5 or neutral, dependingon | =

Forest Service Office of Sustainability and Climate February 2019



The larger the landscape considered, the more
accurate the representation of the forest and the
more stable the carbon seems

8 1500

S - ] stand 10 stands

= — 100 stands

% 1000 Best scale to

= - Identify trends

N 500 | related to

— environmental

8 change and land-
S 0oL | | | | use

© 0 100 200 300 400

Years

Leadersh ip McKinley et al. 2011




To look at the complete
picture of forest carbon:

Look across an appropriate

ecological time scale

Include a complete
accounting of all carbon
pools in the closed
biogenic carbon cycle

Carbon
Leadership
Forum
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y BENEFITS
c - in the Broad View
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Inthe NARROW VIEW of the forest
system (shorter time scale, smaller

250 7 geographic extent, narrow range of
activites that influence carbon), there is a
200 - net INCREASE in (02 emissions.
- Timber )
L harvest \Without timber harvest_ ____

-

(=3

o
1

(metric tons per hectare)

Cumulative carbon storage

v
o

How Carbon

Stacks Up

Cumulative carbon storage
(metric tons per hectare)

50

B
l 2]
Soil Litter Trees Long-lived Short-lived
forest products  forest products

@ Forest Service Office of Sustainability and Climate February 2019

Wood Carbon Seminars, Cynthia West

Inthe BROAD VIEW of the forest
system (longer time scale, broader
geographical extent, broad range of
activites that influence carbon), there is a
net DECREASE in (02 emissions.

Additional
carbon

Landfill Product Energy
substitution substitution
(building materials) (bioenergy)
16
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Theimportanceof | Carbon & Land

KEEPING FORESTS

sforests | UUS@ Changes
/-(\f\\f\ .

Conversion of forests to
non-forest land uses is an

OPEN SYSTEM where (0,
remains in the atmosphere.

Even if a forest is
disturbed or harvested,

carbon is exchanged in a
CLOSED SYSTEM as long
as it remains forest.

b‘&‘bdk
w
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- A B

Forest Service Office of Sustainability and Climate February 2019
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The Change from a carbo“

Wood-based to a Fossil
A Fuel-based Economy Stocks
ey

The United States lost 60% ™~ =« -

of its pre-European forest carbon s -A.. o oe®"
stocks during settlement and into the S CARBON---""""" ’7 #
industrial revolution.
About 40% of the carbon lost
during the industrial revolution has

been recovered via re- growth

Wood-based 1915 Fossil fuel-based

Forest Service Office of Sustainability and Climate February 2019



I Keeping Forests as Forests Is the major
concern with respect to carbon

Carbon cycle does not close, effectively making the
Impact of biogenic emissions the same as fossil fuels

g‘:"‘j'
“Closed loop” [ “Open loop”

Development, conversion to agricultural or other use.
Important for U.S., not just tropics

2000-2005 gross deforestation rate in U.S. was 600,000 ha/yr, but
about 1,000,000 ha/yr of non-forested land reverted to forest during
this same time.

Globally, deforestation releases 1,400-2,000 million tonnes of C per
year

156,000 million tonnes of C have been released globally due to land
use change (1850-1998)

Carbon
C L F Leadership
Fo

rum




LOSS OT 1orest lana IS primary driver or rorest
carbon loss In the future

Projections of U.S. carbon stock changes,
including transfers associated with land-use

change
Reference scenario
250
N e
= 150 LS
8 —_—  —
2 100 ——=me=eees SO
E 50 ~_ R
g OI 1 I I 1 I\\‘ ==
& -50 ‘"'--. ___________________
B O g N R R
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Year g 700 iiiseeeseeee
: (= S e e ey ——
Net sequestration = 550
====Land use transfer £
===== Total carbon stock change § 600
£ 550
SOOI T T T T T
2005 2015 2025 2035 2045 2055
Year
Reference scenario  ====+High scenarioc  ======Low scenario
Net sequestration: forest carbon stock change minus
land-useearpen transfers
Forum RPA assessment 2016



What happens to carbon with no regeneration?
Main concern for NFS lands

Example: Hayman Fire, Colorado, 2002

[EEN
o
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Carbon Communication Tools

USDA U.S. FOREST SERVICE
- Caring for the land and serving people

United States Department of Agriculture

Managing the Lan Science & Technology ~ | Working with Us - | About the Agency ~ | Inside the FS

Home ~ Managing the Land ~ Sustainability and Climate

Managing the Land

Managing the Land
Forests and Grasslands
Natural Resources
Trails

Viild & Scenic Rivers
Wildemess

Fire

Sustainability and Climate
Invasive Species
Shared Stewardship
Private Land

Urban Forests

Intemational Cooperation

Related Content

Climate Change Resource Center
USDA Climate Hubs
Adaptation Partners

Northen Institute of Applied Climate
Science

Carbon

[ M R=R=oN b Lo |

The U.S Forest Service is a leader in developing tools for carbon
assessment, management, and forest carbon cycle science. The
Forest Service champions the principles of considering carbon
and other benefits together, integrating ciimate adaptation and
‘mitigation, and balancing carbon uptake and storage in a wide
range of ecosystem services, some of which have trade-offs.
Developed by the Climate Change Resource Center, this carbon
infographic provides a quick overview of the carbon cycle,
‘carbon measurement scales, equivalencies and carbon
‘management activities.

Leam more about carbon sequestration.

Carbon Assessments

Our forests (national forests, private, and other pubiic) provide
an important ecosystem service in the form of carbon
‘sequestration — the uptake and storage of carbon in forests and

The Natural Boom and Bust Cyce of Forest Carbon

wood products. This service is

aluable as the impacts

are becoming more fully

understood and experienced. The Forest Service has always led efforts to practice, develop, and demonstrate sound and sustainable

of forest. The of forest carbon i ot
e ‘The Forest Service has developed regional carbon assessment
dutiors | Carbon Jsti=s2 reports o help forest managers and the public understand how
nesrmosriene | Cycle “Z2="  much carbon is stored in forest ecosystems and harvested wood
@& products (HWP). The baseline forest carbon reports provide
B | information from the Forest Inventory and Analysis (FIA) data on
‘carbon stocks and trends for seven different forest ecosystem
Caron pooks - above ground lve ree, below-ground five ree.
standing dead, understory, down dead wood, forest floor, and
soil organic carbon — for the baseline period 1990 to 2013 (and
@ 2005102013, truncation of the longer baseline). These reports

o
‘The Closed Loop of Forest Carbon in the Atmosphere | Carbon Cycle

also provide estimates of carbon stored in HWP over longer fime:
periods depending upon data availability. This is provided as a
nationally consistent data set with which we can better
understand geographic differences and important trends.
Garbon stock and trend information, in conjunction with
‘companion assessments on forest carbon disturbances
(currently being developed) wil help inform forest managers and

impacts. This will help us begin fo consider

the public of the relationship between ige and past
short and lon of

i Carbon A t Reports
Baseline Carbon Reports

Carbon
Leadership
Forum

strategies.

e | Carbon r\
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USDA

HOME  TOPICS OURAGENCY

Blog Categories
Animals (42)
Biotechnology (3)
Broadband (6)

Climate (14)
Conservation (57)
Disaster (7)

Energy (5)

Farming (42)

Food and Nutrition (98)
Forestry (129)

Health and Safety (64)
Initiatives (37)
Recreation (5)
Research and Science (186)
Rural (21)

Technology (26)

Trade (18)

Show Blogs for

Selecta Month

U.S. DEPARTMENT OF AGRICULTURE

GLOSSARY ~ASKUSDA RECALLS CONTACTUS

MEDIA

HOME = MEDIA = BLOG . THEWOOD PRODUCT AND CARBON CONNECTION

The Wood Product and Carbon Connection

Posted by utler, Alexa Dugan, and inley, Office

0Oct 07,2019

nd Climate, USDA Forest Service in Eorestry
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forest carbon in the stmasphere. (USDA Forest Service graphic)

When we think of a renewable resource, the first thing that usually pops in our head are the solar panels on
our neighbor’s roof or perhaps the water that flows from the mountains. Rarely does a stand of trees root
in our idea of a renewable resource.

But the cycle of seed, plant, grow, and harvest makes trees a natural renewable resource and this is

Archive

Blog Archives

we, at the USDA Forest Service, would like everyone to know. This is because while trees grow
in the forest, they store carbon dioxide from the atmosphere in their trunks, branches, stems, leaves, roots
and soil.

So, when trees are i , wood to store carbon in the thousands of products we
use every day, from paper products to lumber to energy generation. Trees then regrow, repeating the

e of Sustamabilty & Clamale

Carbon on National

The Forest Carbon Cycle
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The story of “This Old House”

Carbon
I Leadership Wood Carbon Seminars, Cynthia West 23
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Forestland Ownership:

Forest Ownership

[ Family

I Corporate
[ Other private
I Tribal

I Federal

[ state

[ Local

[J Non-forest

Carbon
Leadership
Forum

Wood Carbon Seminars, Cynthia West
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Carbon in Harvested Wood Products

Baseline report 10/ Product Type
M Products in SWDS

B croducts inuse

Regional scale

Cut & sold reports

Net increase in recent years —
C sink
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Baseline Estimates of Carbon Stocks in Forests and Harvested Wood 3
Products for National Forest System Units

Monte Carlo uncertainty
= Model uncertainty
= Commodity proportions

* Product decay rates

1920 1940 1960 1980 2000

Year

Figure 5. R4
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