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US Background: Status and Trends in Forest
Ecosystem Carbon: 1990-2021

* Forest Carbon Stocks have increased ~ 5.5 LS N
bl“lon metric tons. )  U.S. DEPARTMENT OF AGRICULTURE

e Our forests are denser: aboveground

biomass (Mg C per ha) has increased Greenhouse Gas Emissions and Removals From Forest
~34%. Land, Woodlands, Urban Trees, and Harvested Wood

. Products in the United States, 1990-2021
e ~ 84% of net C sequestration occurs on Introduction
p ri va t e fo rest S . As a signatory to the United Nations Framework Convention on Climate Change (UNFCCC), the United States has reported

an inventory of greenhouse gas (GHG) emissions and removals by sector, as defined by the Intergovernmental Panel on
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Climate Change (IPCC), since the mid-1990s (U.S. EPA 2023). In 2021, United States net GHG emissions increased by more

d P u b | I C fo re St a CCO u n t fo r ~7 % Of n et C than 6.8 percent relative to 2020 net emissions, which had decreased substantially from previous years and was due, in large

part, to the global pandemic. Forest land, harvested wood products (HWP), woodlands, and urban trees within the land sector

S e q u e St ra t I O n . collectively continue to represent the largest net carbon sink in the United States, offsetting the equivalent of more than 12.4

percent of total (i.e., gross) GHG emissions in 2021 (U.S. EPA 2023). Estimates of GHG emissions and removals are compiled
by U.S. Department of Agriculture (USDA), Forest Service researchers and partners and are based primarily on National

° F t in Rocky Mt., Intermountai d
0 res I n O C y ¥ n e r 0 u n a I n ) a n Forest Inventory (NFI) data collected and maintained by the Forest Inventory and Analysis (FIA) Program within the Forest
Service. This resource bulletin provides an overview of the status and trends of GHG emissions and removals from forest

S 0 u t h W eSt e r n Reg I O n S C u r re n t I y a n et land, woodlands in the grassland category, HWP, and urban trees in settlements in the United States from 1990 to 2021. The

SO u rc e Of C estimates for the United States summarized here are based on the compilation reported in the “Land Use, Land-Use Change,
. and Forestry” chapter of the US. EPA (2023) submission to the UNFCCC. Most of the national scale estimates are also
developed and reported at the individual State level (fig. 1) for the entire 1990-2021 time series and are available in a published

o N et C S e q u e St ra t i O n ( St O C k C h a n g e ) h a S research dataset (Walters et al. 2023). This report also includes regional carbon stock and stock change estimates by broad
generally slowed.

* 190 MMT C per year (1990)
e 161 MMT C per year (2021)
https://www.fs.usda.gov/research/treesearch/66035



JS Background: Forest Ecosystem Carbon
’rojections: 2020-2070

 CONUS Forest Carbon Stocks 2.5-4.3 oA
Future of America’s

billion metric tons. Forests and Rangelands

* Our forests continue to become denser: Foresk Servics 2030 fesmrs Phiswivg Ack et
17%-25% increase in aboveground
biomass density (Mg C per ha).

e Carbon stocks increase at a decreasing
rate suggestin% carbon saturation (ie
slow)ing growth and less stock change per
year).

e Stock change relatively stable over next
decade but decreases significantly by
2050 across scenarios.

* Forest in Rocky Mt., Intermountain, and
Southwestern Regions projected to
remain a net source of C.

* Other regions of projected to decrease in
sink strength across scenarios.

USDA {34
- .

https://www.fs.usda.gov/research/inventory/rpaa/2020



What's driving projection results?

 Land use change: Loss of forest area

on private lands. East West

* Maturing forests with passive or no
management (only 23% of owners 02-
have a management plan).

* Disturbance mortality and climate
driven disturbance shifts (fire, insects,
diseases, etc.)
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sequestration). Age Class

* Uncaptured mortality through harvest for B 2o
products.

* Less resilience to disturbance.
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Approaches to increase
current and future sink

strength

* Traditional forest management

e Other measures that fall under natural climate
solutions (NCS)

* Recent US policy provides funding for management
actions that fall under NCS — US Forest Service
Implementation plan:

* Fuel reduction treatments (50 million ac)
* Thinning
* Removal of dead material

» Reforestation of perpetually non-stocked forest (4
million ac on Forest Service lands).

* Goal — protect people and property; increase forest
resilience.

* With over 620 million acres of persistent forest —
management actions will need to affect significant
acreage to shift carbon futures.
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Better stewandship of land s needed to achieve the Paris Climate
Agreement goal of holding warming to bdow 2 *C however, con-
fusion persists about the specific set of land stewardship options)
available and their mitig ation potential. To address this, we identify
and guantify “natural dimate solutions™ (NCS): 20 @mnservation, res
toration, and improved land management actions that increase car-
bon storage andlor avoid greenhouse gas emisions across global
forests, wetlands, graslands, and agricultural lands. We find that|
the maximum potential of NC5—when constra ned by food security,
fiber security, and biodiversty conservation—is 23.8 petagrams of|

€0, equivalent (PoC0e) vy~ (95% O 20.3-37.4). This is >30% higher|
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CONFRONTING THE WILDFIRE CRISIS

A 10-YEAR IMPLEMENTATION PLAN




Stand total volume o.b. (ftalacre)

Potential forest production and ecological
effects of thinning
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https://www.nature.org/content/dam/tnc/nature/en/documents/FINALwildfire
https://doi.org/10.2737/RDS-2022-0034 resilienceinsurance6.27.21.pdf



Other effect of fuel treatment

e Goal of fuel treatment is to
reduce forest carbon
e Above ground live
* Dead pool carbon

* Literature suggests
* Decrease in soil C.
* Decrease in belowground live C

 Amount depends on forest type
and stand characteristics.

https://northernwoodlands.org/articles/article/dead-wood



Policy Analysis: Potential effects of

implementation plan

* 2022 Forest Service strategy to
combat the wildfire crisis offers
implementation plan

 Conduct fuel treatmentson 20
million acres of National Forest
Systems Land

e Conduct fuel treatment on an
additional 30 million acres of
other federal and private land.

e Reforest 4 million acres of
National Forest Systems land

* 10-year implementation schedule

pNAS PNAS Nexus, 2023, 2, 1-4

https://doi.org/10.1093/pnasnexus/pgad345
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Abstract

Th forest carbon sink of the United S
legislation for wildfire reduction, f

lanting might alter tl

in the near term bu

fset lost sequestration
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Significance Statement

Nature based climate solutions and investments in forest management can help protect communities, improve forest resilience, and
improve forest carbon sequestration rates. However, the scope, scale, and timing of the management actions have different carbon
consequences in the near-term versus longer-term. Our results suggest that nature based climate solutions can increase forest carbon
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Methods . : ;

Western U.S. Eastern U.S.

« Low i
@® US Forest Service ® State - I— - @ Overstocked (100+%)
() Other Federal @ Private = - High @ Nonstocked (0-9%)

b Representative
Fire Fuel High Fire Fuel Low Shared Socioeconomic Concentration Pathway
Treatment (FHT) 2022- Treatment (FLT) 2022- Pathway 2: U.S. 8.5 climate models and
2032 2032 Planting characteristics U.S. classification

Medium U.S.
Remove 10-50% of the  Remove 10-25% of the population growth
live basal area and/or live basal area and/or

90% of the dead fuel 90% of the dead fuel

Medium U.S. economic IPSL-CMSA-MR (Dry)

weight. weight. growth rate
Medium bioenergy
demand
Treat 8.1and 12.1 Treat 8.1and 12.1 iiediotcen
ro'l':zr;:rae;flg:gs g cr;:l'e‘:r;oﬁzgflg:gs 2 renewables and fossil  MRI-CGCM3 (Least warm)

fuels for energy

Medium trade
openness

respectively based on  respectively based on
fireshed priority areas.  fireshed priority areas.




Management Effect

Results: effect on CONUS € Stock —
0_
C stocks 23000 -
=
—
* Onlyabovegroundcarbon examined: = 22000 7
live biomass, deadwood, and litter. 2 1007
c
* Continental US forests store 19,362 3 21000 - 3
MMT carbon. > o
* Fuel treatmentsremove carbon from 2
2 20000
the forest landscape. < 20
* Dependingon assumption:
* High treatmentlevel removes 288 20'20 20'30 20'40 20'50
MMT C 2022-2032 from Year
aboveground stock. 200
* Low treatment level 194 MMT C. — —
* From 2022-2032 stocks also decrease = Baseline FLT rrtrening - FLTenng
from baseline because of live tree
removal (ie trees that were removed wew== Planting  we== FHT

would have sequestered some carbon).
e (Carbonremovalsfrom treatments and

lost sequestration are partially offset by

reduced wildfire emission and planting

. Increased C from planting

Reduced fire C emissions
Removed aboveground C from fuel treatment

Lost C sequestration potential



Results:
Mitigation
Potential

Planting

* Mitigation potential =baseline—scenario

* Forest Service model is stochastic: range of
results presented.

» Reforestationis positive for mitigation
potentialin 2032 and 2050.

e Fuel treatments: under both FLT and FHT
2032 results suggest decreased annual
stock change due to biomass removal.

e By 2050 both FHT and FLT suggest positive -
mitigation potential.

* Noteuncertainty and that only one
stand entry modeled.

* From 2022-2050 perspective less
cumulative C sequestered under FLT and
FHT.

FLT

FH

Mitigation potential:
Annual stock change
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Results:
Uncertainty
Jrivers

* Climate variation and model variation
important sources of uncertainty

* Yet, lack of foresight on how
management activities on the ground
is greatest source of uncertainty.

* General results suggest human’s
ability to manipulate forest
conditions outpaces climate shifts.

Relative uncertainty

1.00 -
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0.25
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2030 2040 2050
Year

fuel management intensity

general circulation model

model variation



Assumptions & Conclusions

* Biomass removed during treatmentsassumed to be an emission

 Lack of infrastructure / mills and questionable wood quality.

e Climate smart forestry and market investments (BIL, IRA) may lead to opportunities to use for
long lived products (HWP carbon) or offsets in other sectors (bioenergy — domestic pellets)

e Results suggest WCS unlikely to provide carbon sequestration benefit over projection
period.

* Lossesin the short run
* Small increases in annual sequestration in the long run
* Cumulative sequestration less than baseline

 However, WCS, focuses on protecting communities and improving forest resilience —
projections suggest
* reduction in wildfire area
* reduced fire mortality volume (~ 10%)
* Improved growth rates in RMRS (may not be net source by 2050).



Key Points

US Carbon futures 2022 1JA (BIL) and Forest

* Projections suggest Service Strategies
carbon saturation over e CONUS Forest remaining
next 50-years forest landbase ~620

* The interaction among million acres (251 million
aging, disturbance, ha).
harvest, and land use * Pace and scale of activities
change drive the matters (WCS 54 million
trajectory acres —21.8 million ha —

over 10 years)

* Forestry NCS in many cases
take time to offer a benefit.




Thank you for your time

john.coulston@usda.gov
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