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Why is this important?
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Maslin, M. et al. 2022. A short history of the succession and failures of the international climate change negotiations. UCL Press. doi: 10.14324/111.444/000178.v2

C. D. Keeling, S. C. Piper, R. B. Bacastow, M. Wahlen, T. P. Whorf, M. Heimann, and H. A. Meijer, Exchanges of atmospheric CO2 and 13C0O2 with the terrestrial biosphere and oceans from 1978 to 2000. I. Global aspects, SIO Reference
Series, No. 01-06, Scripps Institution of Oceanography, San Diego, 88 pages, 2001. http://escholarship.org/uc/item/09v319r9
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Change in ” U.S. Heating and Cooling
Annual Average Temperature Degree Days
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Jay, A., et al. 2018: Overview. In Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, Volume Il [Reidmiller, D.R., C.W. Avery, D.R. Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. Maycock, and B.C.
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U.S. GHG emissions by gas, 1990-2021
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U.S. Environmental Protection Agency [U.S. EPA]. 2023. Inventory of U.S. greenhouse gas emissions and sinks: 1990-2021. EPA 430-R-23-002. Washington, DC: U.S. Environmental Protection Agency.
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2021
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Relevance to recent US commitments
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What are nature-based solutions?

CarbonBrief

“Actions to protect, sustainably manage and restore natural and
modified ecosystems in ways that address societal challenges
effectively and adaptively, to provide both human well-being
and biodiversity benefits. They are underpinned by benefits that
flow from healthy ecosystems and target major challenges like
climate change, disaster risk reduction, food and water
security, health and are critical to economic development.”



What are nature-based solutions?

CarbonBrief
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Trees and carbon
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Doaisami, M., Kish, R., Paroshy, Domke, G.M., Thomas, S.C., Martin, A.R. 2022. A database of wood carbon fractions across the world’s trees and forests. Nature — Scientific Data. https://www.nature.com/articles/s41597-022-01396-1
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Emissions and removals from the LULUCF in the US
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U.S. Environmental Protection Agency [U.S. EPA]. 2023. Inventory of U.S. greenhouse gas emissions and sinks: 1990-2021. EPA 430-R-23-002. Washington, DC: U.S. Environmental
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Forest land carbon cycling (MMT CO, eq.), US 2021
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Domke, G.M. et al. 2023. Greenhouse gas emissions and removals from forest land, woodlands, urban trees, and harvested wood products in the United States, 1990-2021. Resource Bulletin WO-101. Washington, D.C.: U.S.
Department of Agriculture, Forest Service, Washington Office. 10 p. https://doi.org/10.2737/W0O-RB-101.
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This is equivalent to greenhouse gas emissions from:

105,143,990

174,686,269 gasoline-powered passenger vehicles driven for one year @ ﬁ 2,012,385,815,503 miles driven by an average gasoline-powered passenger vehicle @ ﬁ

This is equivalent to CO, emissions from:

- N 7 N
88,331,270,395 gallons of gasoline consumed @ 77,111,984,283 gallons of diesel consumed @ a
\ AN vy
4 N 7 N
879,320,448,178 pounds of coal burned (3) ﬁ 10,391,914 tanker trucks' worth of gasoline () -y
\. VAN J
4 N 7 N
98,936,391 homes' energy use for one year @ A 152,741,032 homes' electricity use for one year ‘
,936, n ,741, y year (2)
\ AN S
T
4,327,867 railcars' worth of coal burned @ ﬁ 1,815,653,011 barrels of oil consumed @ n
o)
36,062,173,134 propane cylinders used for home barbeques @ i 210 coal-fired power plants in one year @ ;

https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
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Brief overview of FIA

= Specifically designed to track change over time
" Permanent sample plots across all lands and ownerships
= Remeasurement every 5-10 years

" Multiple approaches for assessing disturbance (e.g.,
disturbance code), and tree- and site-level attributes (e.g.,
damage, mortality, removals)

" Observed land cover and land use attributes
" Publicly available and accessible in several formats
" |t is not a carbon or greenhouse gas monitoring system

Bechtold W.A. and Patterson, P.J. 2005. The enhanced Forest Inventory and Analysis program—national sampling design and estimation procedures. Gen. Tech. Rep. SRS-80. 85 p.



Brief overview of FIA — distribution of plots
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Brief overview of FIA — distribution of plots
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Where is the forest in the US and who owns it?
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Sass, Emma M.; Butler, Brett J.; Markowski-Lindsay, Marla. 2020. Distribution of forest ownerships across the conterminous United States, 2017. Res. Map NRS-11. Madison, WI: U.S. Department of Agriculture, Forest Service,
Northern Research Station. https://doi.org/10.2737/NRS-RMAP-11
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Forest land carbon stock changes by ownership
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Domke, G.M. et al. 2023. Greenhouse gas emissions and removals from forest land, woodlands, urban trees, and harvested wood products in the United States, 1990-2021. Resource Bulletin WO-101. Washington, D.C.: U.S.
Department of Agriculture, Forest Service, Washington Office. 10 p. https://doi.org/10.2737/W0O-RB-101.
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Yu, Y., Saatchi, S., Domke, G.M., Walters, B., Woodall, C., Ganguly, S., Li, S., Kalia, S., Park, T., Nemani, R. and Hagen, S.C., 2022. Making the US national forest inventory spatially contiguous and temporally consistent. Environmental
Research Letters, 17(6), p.065002. https://iopscience.iop.org/article/10.1088/1748-9326/ac6b47
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Where is the carbon in forest land (MMT C)?

T

s n
\

MMT C |

<10
[ ]>10-20 §
[ ]>20-60
I >60-120 N

I > 120
\:l Counties without FLRFL Note: estimate in WY is the total over all counties P

Domke, G.M. et al. 2023. Greenhouse gas emissions and removals from forest land, woodlands, urban trees, and harvested wood products in the United States, 1990-2021. Resource Bulletin WO-101. Washington, D.C.: U.S.
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Where is the carbon in forest land (MMT C)?

m\ N
Carbon pool- 1990 1995 2000 2005 2010 2020 2021 2022

Forest 51,354 | 52,308 | 53,237 | 54,098 | 54,952 | 56,623 56,790 56,951
Aboveground biomass 11,899 | 12,573 | 13,226 | 13,849 | 14,453 | 15,635 15,749 15,861 } %>
Belowground biomass 2,344 2,481 2,614 2,740 2,862 3,098 3,121 3,143 A
Dead wood 1,948 2,086 2,224 2,359 2,496 2,771 2,799 2,827
Litter 3,929 3,936 3,943 3,922 3,913 3,888 3,888 3,888
Soil (mineral) 25,920 | 25,916 | 25,913 | 25911 | 25,911 | 25,914 25915 25916
Soil (organic) 5,315 5,316 5,317 5,318 5,318 5,317 5,317 5,317 ¢
Harvested wood 1,895 2,061 2,218 2,353 2,462 2,695 2,721 2,749
Products in use 1,249 1,326 1,395 1,447 1,471 1,530 1,539 1,549
Solid waste disposal sites 646 735 823 906 991 1,165 1,182 1,200
Total stocks 53,249 | 54,369 55,_455 56,451 | 57,414 | 59,318 59,511 59,701
MMT C '
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Domke, G.M. et al. 2023. Greenhouse gas emissions and removals from forest land, woodlands, urban trees, and harvested wood products in the United States, 1990-2021. Resource Bulletin WO-101. Washington, D.C.: U.S.
Department of Agriculture, Forest Service, Washington Office. 10 p. https://doi.org/10.2737/W0-RB-101.
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Context (and magnitude) are important

Carbon stock change (MMT C eq. yrl)

Carbon stocks (MMT C)



How are carbon stocks changing (MMT CO, eq.)?
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Domke, G.M. et al. 2023. Greenhouse gas emissions and removals from forest land, woodlands, urban trees, and harvested wood products in the United States, 1990-2021. Resource Bulletin WO-101. Washington, D.C.: U.S.
Department of Agriculture, Forest Service, Washington Office. 10 p. https://doi.org/10.2737/W0O-RB-101.
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How are carbon stocks changing (MMT CO, eq.)?
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Domke, G.M. et al. 2023. Greenhouse gas emissions and removals from forest land, woodlands, urban trees, and harvested wood products in the United States, 1990-2021. Resource Bulletin WO-101. Washington, D.C.: U.S.
Department of Agriculture, Forest Service, Washington Office. 10 p. https://doi.org/10.2737/W0O-RB-101.
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Trees in Settlements > 17% of the land sink
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U.S. Environmental Protection Agency [U.S. EPA]. 2023. Inventory of U.S. greenhouse gas emissions and sinks: 1990-2021. EPA 430-R-23-002. Washington, DC: U.S. Environmental Protection Agency.
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2021
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This is equivalent to greenhouse gas emissions from:

30,663,372

gasoline-powered passenger vehicles driven for one year @

This is equivalent to CO, emissions from:

353,242,044,834 miles driven by an average gasoline-powered passenger vehicle @

> 25% of passenger vehicle emissions each year
N T

./' N
15,505,137,403 gallons of gasoline consumed @ E& 13,535,771,719 gallons of diesel consumed @ E}
A w9 S/
' N i
154,350,597,577 pounds of coal burned (3) ﬁ 1,824,134 tanker trucks' worth of gasoline () o
\. . % J
17,366,696 homes' energy use for one year @ ﬁ 26,811,238 homes" electricity use for one year @ ‘
./' B i i
—
759,688 railcars' worth of coal burned @ ﬁ 318,708,757 barrels of oil consumed @ n
S
S/
= “'
6,330,135,942 propane cylinders used for home barbeques @ . 36.9 coal-fired power plants in one year @ ;
o v
) i
346 natural gas-fired power plants in one year @ a 16,761,645,792,110 number of smartphones charged @
M A S

https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
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What is contributing to changes in forest carbon?
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What is contributing to changes in forest carbon?
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Reforestation and recovery of tree cover
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Advances in estimation and reporting, 2023-2024

= National Scale Volume and Biomass (NSVB) models
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Advances in estimation and reporting, 2023-2024

= National Scale Volume and Biomass (NSVB) models

" Live and standing dead trees
= Litter

= Extending CONUS methods to coastal Alaska

" Including HI, Pacific Affiliated Islands, and Caribbean Islands
= Litter and soil model predictions now in FIADB

" Improved consistency in land representation

* Cropland and grassland conversions
= Wetlands and other lands

" Improved fire emissions estimation

= WFEIS-based estimates now include MTBS-, WFIGS-, and MODIS-based burns

= MTBS- and WFIGS-based estimates are now calculated per burn event (i.e.,
separately for each forest fire)




Final thoughts

1% e = Nature-based solutions need to be considered as
| e part of a portfolio approach for climate change
mitigation

" Trees, forests, and harvested wood products
represent some of the greatest opportunities

" Enhance carbon sequestration capacity

= Avoided emissions

= Substitution of fossil fuels
*" More than just carbon

= \We must be realistic and work with nature and
consider all lands and people

32



Thank you

Grant Domke: grant.m.domke@usda.gov

FIA program: www.fia.fs.usda.gov/

FIA carbon: www.fia.fs.usda.gov/forestcarbon/

NSVB models: www.fs.usda.gov/research/research/inventory/FIA/VBC

NCAS5: www.globalchange.gov/nca5s
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