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Carbon Dioxide Emission Sources

https://gml.noaa.gov/webdata/ccgg
/trends/co2 data mlo.png

Source:

adapted from Woods Hole Research Center



https://gml.noaa.gov/webdata/ccgg/trends/co2_data_mlo.png
https://gml.noaa.gov/webdata/ccgg/trends/co2_data_mlo.png

Source: USFS Office of Sustainability and Climate: Carbon | US Forest Service (usda.qov)



https://www.fs.usda.gov/managing-land/sc/carbon
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Our (current) place in the national/global context



United States as Global Provider of Wood
Products

Population Land Area Forest Area Industrial
Roundwood
Production
Global
Source: FAO Statistics 2022 7
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Forest Mortality drives carbon consequences
on unmanaged forests

Figure 1 from Lippke et al, 2021, The
Plant a Trillion Trees Campaign to
Reduce Global Warming — Fleshing
Out the Concept, Journal of
Sustainable Forestry, Berlyn Reviews,
https://www.tandfonline.com/doi/full
/10.1080/10549811.2021.1894951



Forest and Harvested Wood Product Carbon
Accounting Made Simple

Expense Inc. in
Gross (loss from Net Profit Long-Term
Income |mortality, decay, | Income Profit (% of Profit Asset Product
WA Owner| (sequest./ |landfill, manufac. |(sequest - | (% for gross  |(% of net | (Standing | Inventory

Group acre) emissions) losses) | group) | average) |average) | Timber) (HWP)
Industry 4.93 2.15 2.78 56% 76% 160% 0.34 2.44
DNR 4.09 2.26 1.83 45% 50% 106% 0.24 1.59
USFS 2.88 2.07 0.81 28% 22% 47% 0.72 0.09
SFLO 2.79 / 1.28 1.51 54% 41% 87% 0.93 0.58
Average 3.67 1.94 1.73 47% 47% 100% 0.56 1.18

) c
70% mortality of
Calculated from data in Ganguly et al, 2023, Global Warming Mitigating Role of Forests in Washington State, by Land
dannua | g rOWth Ownership Type, pp 58-67 of Washington Agribusiness Status and Outlook, Washington State University Impact Center
Annual Report, http://ses.wsu.edu/impact-center/wp-content/uploads/sites/2/2023/01/WASO_2023_v5_wo-bleeds.pdf
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Example Displacement Values

Net Carbon Stored & Carbon Emissions Displaced
(kg CO,/m? of Wall or Floor)

WALL COMPONENTS Wood Stud [RUH]
efg)  SteelStud
CO2 Displaced [EIX7
BYFTY cConcrete biock
CO2 Displaced 44.19
FLOOR COMPONENTS Wood Dim. Joist NP
ek steelloist
CO2 Displaced 72.28
Wood I-JoisgF K3
56.92

ASSEMBLIES Wood stud vs. Steel stud (Plywood) _ 34.22
Wood stud Ply vs. Concrete Bick + Gypsum)
Wood floor vs. Steel (Plywood) _ 70.30
Wood I-joist vs. Steel joist (OSB) _ 50.60

-60.00 -40.00 -20.00 0.00 20.00 40.00 60.00 80.00
Lippke et al 2021

100.00

105.58

120.00



Co-creators with nature



SFLO Carbon Workgroup

e Established under Section 21 of the Climate Commitment Act (SB 5126 (2021))

e Lead by the Washington Farm Forestry Association

e Questions the workgroup must answer

e How should we set up and fund a pilot program to develop an
aggregator account for carbon offset projects?

 What kinds of policies are needed to support the incentive
programs for participation in carbon markets?

 What kinds of incentives are needed to increase carbon
storage and sequestration in forests and wood products.

e How do we work in requirements under prior law regarding
the relationship between forest carbon projects and forest
harvest — both of which provide carbon benefits?


http://lawfilesext.leg.wa.gov/biennium/2021-22/Pdf/Bills/Senate%20Passed%20L







Who are Small Forest
Landowners (SFLO) and what

do they want?

We are important enough that we have
our own statute (RCW 76.13) and state
resources dedicated to understanding

what SFLO need and want to keep their

forests as forests

https://nrsig.org/projects/small-forest-landowner-regulatory-
impacts/files/Small-Forestland-Owners-ESSB-5330-Report-

2021011.pdf



https://nrsig.org/projects/small-forest-landowner-regulatory-impacts/files/Small-Forestland-Owners-ESSB-5330-Report-2021011.pdf
https://nrsig.org/projects/small-forest-landowner-regulatory-impacts/files/Small-Forestland-Owners-ESSB-5330-Report-2021011.pdf
https://nrsig.org/projects/small-forest-landowner-regulatory-impacts/files/Small-Forestland-Owners-ESSB-5330-Report-2021011.pdf

Forest and Timber Land Ownership
Washington State

Private non-corporate own about one quarter of all
timberland in Washington State (federal statistics)

Family Forest Landowners own
15% of forested acres in
Washington State (~2.9M acres)

Oswalt et al. 2019, https://www.fs.usda.gov/research/treesearch/57903



Rabotyagov, et al, 2020, Washington's Small Forest Landowners in 2020
Status, trends and recommendations after 20 years of Forests & Fish,
University of Washington, School of Environmental and Forest Sciences,
430 pp. https://nrsig.sefs.uw.edu/projects/small-forest-landowner-
regulatory-impacts



Forest and Harvested Wood Product
Carbon Accounting Made Simple

Expense Inc. in
(loss from Long-
Gross |mortality, decay, Net Profit Term
WA Income landfill, Income | Profit (% of Profit Asset Product
Owner [(sequest./ manufac. (sequest | (% for gross  |(% of net |(Standing | Inventory
Group acre) emissions) - losses) | group) |average) |average) | Timber) (HWP)
Industry 4.93 2.15 2.78 56% 76% 160% 0.34 2.44
DNR 4.09 2.26 1.83 45% 50% 106% 0.24 1.59
USFS 2.88 2.07 0.81 28% 22% 47% 0.72 0.09
SFLO 2.79 1.28 1.51 54% 41% 87% 0.93 0.58
Average 3.67 1.94 1.73 47% 47% 100% 0.56 1.18

Calculated from data in Ganguly et al, 2023, Global Warming Mitigating Role of Forests in Washington State, by Land
Ownership Type, pp 58-67 of Washington Agribusiness Status and Outlook, Washington State University Impact Center
Annual Report, http://ses.wsu.edu/impact-center/wp-content/uploads/sites/2/2023/01/WASO_2023_v5_wo-bleeds.pdf




SMALL FOREST
LANDOWNER CARBON
WORKGROUP REPORT

Rogers et al, 2024, Small Forest Landowner Carbon Workgroup
Report, University of Washington Natural Resources Spatial
Infomatics Group (NRSIG), 37 pp.

What did they do? Developed a next generation
database that uses Machine Learning (Al) to
predict forest stand conditions on a 66 m grid
(1/10th acre) level of granularity.

What problem did it solve? Getting close(r) to
solving the area estimation challenges for
carbon markets (its intended use) BUT — the sky
is the limit.

Luke Rogers
Andrew Cooke

Jeffrey Comnick W NRSIG

MNatural Resources Spatial Informatics Group June 4, 2024
Precision Forestry Cooperative
University of Washington



Predicted hardwood proportion on the Olympic Peninsula

“

Rogers et al, 2024, Small Forest Landowner Carbon Workgroup Report, University
of Washington Natural Resources Spatial Infomatics Group (NRSIG), 37 pp.



Small Forest Landowner Hardwood Acres

Summary of SFLO hardwood dominated (hardwood proportion >=.5) forests by QMD size class using prediction rasters and
the Forestland Database. (for those stands >20 acres)

Half State QMD Size Class Number Of Parcels Forest Acres

4to 8in 61,577 89,307

g 8to12in 117,183 215,518

= 12 to 16 in 130,280 242,769
>16in 88,343 76,041
4to 8in 13,998 36,401

9 8to12in 18,647 86,315

i 12 to 16 in 13,613 26,889
>16in 6,841 5,627

Rogers et al, 2024, Small Forest Landowner Carbon Workgroup Report, University
of Washington Natural Resources Spatial Infomatics Group (NRSIG), 37 pp.




Rogers et al, 2024, Small Forest Landowner Carbon Workgroup Report, University
of Washington Natural Resources Spatial Infomatics Group (NRSIG), 37 pp.



How does it compare to the WHC sponsored 2013 report?
It builds on it. And refines the estimates.



FIA data on red alder dominated stands (short tons biomass/acre)

We are not there yet: But | am hopeful

400- that in the future this tool will be able to
remeasure forests (remotely) every 2

00- years so we don’t have to guess if the

- forest has stopped growing, we can see
that it has and take appropriate action.
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WASHINGTON aboveground metric tons carbon per hectare for site class 3, 4 and 5
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Thank You!












ownership = all
500 - FIA data by dominant species (short tons biomass/acre) — for Western WA
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Percent of Harvest Volume by Treatment Rx

Westside Hardwood Harvest
Scaling Diameter Distribution by Rx and Subregion
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Alder to augment carbon sequestration on
poor sites (70" year retrospective study)

Binkley 2003

~50% more C in 40 years (1/2 alder),still 50% more C in 80 years (no alder).


https://andrewsforest.oregonstate.edu/sites/default/files/lter/pubs/pdf/pub3736.pdf

Rogers et al., 2013



Rogers et al., 2013
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