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About this Document

This document is designed to complement and expand upon the results provided in the
2025 Natural and Working Lands (NWL) Carbon Inventory main report. It is structured by
land type, with an overarching summary of California statewide at the beginning and a
section about Harvested Wood Products (HWPs)at the end. Within each land type, there is
information about biomass carbon stocks and soil carbon stocks. This includes regional
patterns and trends, additional analyseswhere applicabl e, quality assurance and quality
control assessmentsthat compare the NWL Carbon Inventory results with external
independently generated estimates, and results of uncertainty analyses. For wetlands, there
is also a section on greenhouse gas (GHG) fluxes.

Contact Information

For questions, contact:

The Nature-Based Strategies Section
California Air Resources Board

nbs@arb.ca.gov


mailto:nbs@arb.ca.gov
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Summary across California

Land Cover

In 2022, forests and shrublands accounted for 56% of + * z s p “ahd asea stakewide

(Appendix Table 1). Grasslands, cropland s, developed lands, and other lands each

occupied acomparable share of 9-12%, collectively representing about 40% of the « ® * ® Kk i «
total land area. Wetlands comprised the smallest portion at just under 4%.

Across regions, the proportional representation of land types varied, differing from those
seen statewide (Appendix Figure 1, Appendix Figure 2). For instance, forests comprised just
0.4% of the land area in the Inland Desert region , compared to 66% of the land area in the
North Coast region. Shrubland s represented 63% of the land area in the Inland Desert, but
only about 9% in the San Francisco Bay Area region. 48% of the land area in the Los Angeles
region was developed land, whereas only 6% was developed land in the Sierra Nevada
region. Distinct regional distributions were apparent for other land types as well, reflecting
the varied climatic, ecological, and land-use contexts across California.

From 2001 to 2022, land area shifted modestly among land cover types (Appendix Table 1;
Appendix Figure 3). Most prominently, forested areas declined by 2.9 million acres and
grasslands expanded by 3.6 million acres. Shrublands also expanded by 500 thousand
acres, while croplands, developed lands, and wetlands decreased by 1.3 million acres
collectively.

The majority of land conversion happened in the latter part of the inventory period. During
2001-2013, most of + N z s p +ahd asea remained within the same land cover category
over time, with only 4.4 million acres on average transitioning per year betw een different
land types (Appendix Figure 4). The amount of land area that transitioned between land
types increased to an average of 13.4 million acres per year in 2014-2022, with the largest
transition category being grassland to shrubland. Transitions from forest land to shrubland
and grassland also more than doubled during this latter period (Appendix Figure 4),
resulting in approximately 8 million acres classified in 2022 as having transitioned between
these three land cover categories (forest land, shrubland, and grassland; Appendix Figure
5). Through various combinations of growth, loss, disturbance , and human intervention,
these land transitions produce d distinct ecological patterns across the landscape during the
inventory period (Appendix Figure 6).



Appendix Table 1 - Land area in 2022 (Million Acres), proportional share of + » z s p -tdtal ase@ in 2022 (%),
and total change in area by land cover type across California over the inventory period (2001-2022). Open
water made up 2.1% of + * z s p -afed irs 2022 «bringing the proportional area for column three to 100%.

2022 Area 2022 Area Total Change from
(Million Acres) Proportion (%) 2001 -2022
(Million Acres)

Forest Land 23.2 23.3% -2.9

Shrubland 32.6 32.8% +0.5

Grassland 11.5 11.6% +3.6

Cropland 9.3 9.4% -0.4

Developed Land 10.2 10.3% -0.6

Other Land 9.2 9.2% +0.0

Wetland 3.4 3.4% -0.3

Region
1 - Central Coast 6 - San Diego
2 - Inland Deserts 7 - San Francisco Bay Area
3 - Los Angeles 8 - San Joaquin Valley
4 - North Coast 9 - Sierra Nevada

5 - Sacramento Valley

Appendix Figure 1 &Nine ecoregions used to explore regional patterns by land type. Regions were adopted
from the California Fifth Climate Change Assessment framework and reflect distinct climatic and ecological
boundaries across the state. The San Francisco Bay Area (7) region spans above and below the Bay, although
the number 7 is only displayed above it.
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Appendix Figure 2 aRelative proportion (%) of each land type across nine regions within California. Values
show the proportion of land area comprised by each land type in 2022.
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Appendix Figure 3 - Time series of total land area (million acres) by land cover type. Each point represents the
total annual area of each land cover category across California from 2001-2022. Lines show LOESSsmoothed
trends through time. The gap in the border along the Y axis highlights a visual break between 15 and 20
million acres. The vertical dashed line highlights 2014, which is the reference year for + " M* caarkon stock
target.
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Average annual area (Million Acres / year)
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Appendix Figure 4 &Average annual area of land cover transitions in California for 2001-2013 and 2014-2022.
Eachtile shows the average annual area (million acres) that transitioned from a starting land cover (rows) to an
ending land cover (columns). The average annual area was calculated by summing acreages for each category
across all years within the reporting period and then dividing the sum by the number of years within that
reporting period . Diagonal tiles represent land remaining with the same category, while off-diagonal tiles
represent conversion between land types. The legend scale saturates at 15 million acres per year for
visualization purposes. Values within each tile provide exact numbers for each combination (in million acres).
Transition acreages were identified and classified using the default IPCC 20-year transition period standard,
which marks pixels as converted when a shift in land cover has occurred within the past two decades.
Abbreviations: FL = Forest Land; SL= Shrubland; GL = Grassland; CL = Cropland; WL = Wetland; DL =
Developed Land; OL = Other Land.
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Land Cover Transition Category

Forest Land to Shrubland B Grassland to Forest Land
B Forest Land to Grassland Shrubland to Grassland
Grassland to Shrubland B Shrubland to Forest Land

Appendix Figure 5 aLand area that in 2022 was classified as converted under one of six land cover transition
scenarios involving forest land, shrubland, and grassland. Converted transition areas were identified and
classified using the default IPCC 20-year transition period standard, which categorizes pixels as converted
from one category to another when a shift in land cover has occurred within the past two decades.
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Starting Land Type
SL

FL

GL SL
Ending Land Type

Appendix Figure 6 aExample photos of six land cover transition scenarios involving forest land, shrubland, and
grassland. Abbreviations: FL = Forest Land; SL= Shrubland; GL = Grassland. GL converted to FL photo (top
right corner) by Jared Childress/All Hands Ecology.

Total Carbon Stocks

Accounting for biomass, soil, and HWP carbon stocks combined, + * z s p ~hétJras @nd «
working lands stored 4,908 MMT, 5,167 MMT, and 4,953 MMT of carbon in 2001, 2014, and
2022, respectively . As areas transitioned between different land cover categories (Appendix
Figure 4),the combined response of biomass and soil carbon determ ined whether total
carbon (not including HWPs)showed a net increase or decrease over time (Appendix Figure
7). During the first portion of the inventory (2001-2013), all land types that remained
unconverted experienced net gains in total carbon, with areas remaining forest showing the
largest gains. Areas that transitioned from grassland or shrubland to forest land also gained
carbon. In contrast, areas that transitioned from forest land to shrubland or grassland lost
total carbon. During the second portion of the inventory (2014-2022), many of these
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patterns persisted, although the magnitude of gains and losses shifted. Three notable
exceptions were forests remaining forests, wetlands remaining wetlands, and other lands
remaining others, which switched from net sinks of carbon in the first portion of the
inventory to net sources in the latter portion of the inventory.

Cumulative net change (MMT C)

-50.0 -25.0 0.0 25.0 50.0

2001-2013 2014-2022

oL 00 -00 00 NE -00 NE 6.7 0.0 0.0 -00 NE 0.0 NE -25

o DL NE NE NE NE NE NE NE NE NE NE NE NE NE NE
o
>

= WL 0.1 00 -0.0 NE 6.1 NE -0.0 0.1 -0.0 -0.1 NE -13 NE -00
©
c

S CL NE NE NE NE NE NE NE NE NE NE NE NE NE NE
o
c

= GL . 47 107 NE 0.0 NE  -0.0 9.0 9.0 1.3 NE -02 NE 0.0
©
%)

SL 124 [ 372 -241 NE 0.0 NE  -0.0 3.1 76 47 NE 0.0 NE 0.0

FL ... NE  -0.1 NE  -0.0 NE -00 NE -01

| - - -l -l - -l - - | | - - -l

L o O O =T o O L o O O =z o O

Ending Land Type

Appendix Figure 7 - Cumulative total carbon stock change (biomass and soil combined) in million metric tons
(MMT C) by land cover transition and reporting period (2001-2013 and 2014-2022). Each tile shows the
cumulative net carbon change associated with transitions between starting (rows) and ending (columns) land
types. Positive values (blue) represent net carbon gains, while negative values (red) indicate carbon losses. The
legend scale saturates at +/- 50 MMT C for visualization purposes. Values within each tile provide exact
numbers for each combination. Abbreviations: FL= Forest Land; SL= Shrubland; GL = Grassland; CL =
Cropland; WL = Wetland; DL = Developed Land; OL = Other Land. Cumulative values for developed lands
and croplands were not estimated due to lack of a consistent time series for biomass carbon.
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Biomass Carbon Stocks

In 2022, biomass from across California stored 2,121 MMT of carbon, with carbon densities
varying considerably acrossthe state (Appendix Figure 8). Between 2014 and 2022, the
average carbon density of biomass declined from 22.7 to 21.5 MT C/acre. This was driven
primarily by lossesin the amount of carbon stored per acre in forests (-0.9 MT C/acre;
Appendix Figure 9; Appendix Figure 10). Other land types, such as croplands (0.9 MT
Clacre), shrublands (0.3 MT C/acre), and grasslands (2.7 MT Cl/acre), showed increases in
biomass carbon density over this time period . In the case of grasslands, this resulted, in part,
from dead trees and shrubs remaining in areas newly classified as grassland following
wildfire (Appendix Figure 6). Similarly, for shrublands, increases in biomass carbon density
reflected, in part, dead trees that remained on the landscape in areas recently converted
from forest land. See individual land type sections below for more details.

Biomass Carbon (MT/Acre)
[ 0-1 Bl 3-5 I 34-67
/1 1-1 l 5-14 . 67+
/3 1-3 I 14-34

Appendix Figure 8 - Biomass carbon across California in 2022. Values are expressed in metric tons of carbon
per acre. White areas denote water bodies and annual cropland areaswhere biomass carbon was not
quantified .
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Appendix Figure 9 - Change in biomass carbon across California between 2014 and 2022. Values were
derived by subtracting 2014 estimated values from 2022 estimated values. They are expressed in metric tons
of carbon per acre. The legend displays a symmetric log scale to visualize both subtler and larger changes.

Gray denotes areas that changed by less than +/- 2 metric tons of carbon per acre over the reporting period.
White areas denote water bodies.
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Appendix Figure 10 - Time series of average biomass carbon density (metric tons of carbon per acre) by land
cover type. Each point represents an average annual carbon density estimate. Point estimates for developed
land were linearly interpolated for 2001-2011, 2013-2017, and 2019-2021. Point estimates for cropland were
linearly interpolated for 2001, 2003-2006, 2008-2011, 2013, 2015, and 2017. Lines show LOESSsmoothed
trends between 2001-2022. The black &€ » * k 2 Iiheyderibtes the area-weighted average carbon density
across all land types in California combined. The gap in the border along the Y axis highlights a visual break
between 20-40 MT/acre. The vertical dashed line highlights 2014, which is the reference year for + * M* | «
carbon stock target.

Uncertainty Analysis

Seeindividual land types for land type-specific biomass carbon uncertainty analyses.
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Soil Carbon Stocks

In 2022, soil across California stored 2,642 MMT of carbon to 30 cm depth , with carbon
densities varying considerably across the state (Appendix Figure 8). Between 2014 and
2022, the average carbon density of soil declined from 27.4 to 26.6 MT C/acre. Carbon
density of forest soils decreased the most during this time period (-2.9 MT C/acre), followed
by croplands (-1.3 MT C/acre), and then wetlands (-1.0 MT C/acre; Appendix Figure 12;
Appendix Figure 13). Other land types, such as grasslands and shrublands, showed
increases in soil carbon density between 2014 and 2022. These increases resulted, in part,
from the conversion and reattribution of higher -carbon forest soils into the grassland and
shrubland categor ies, which pulled the average soil carbon density up. See individual land
type sections below for more details.

Soil Carbon (MT/Acre)
—J 0-9 [ 19-25 WM 37-45
1 9-14 B 25-30 2l 45+
[ 14-19 mEE 30-37

Appendix Figure 11 - Soil carbon across California in 2022. Values are expressed in metric tons of carbon per
acre to 30 cm depth . White areas denote water bodies .
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Appendix Figure 12 - Change in soil carbon stocks across California between 2014 and 2022. Values were
derived by subtracting 2014 estimated values from 2022 estimated values. They are expressed in metric tons
of carbon per acre. The legend displays a symmetric log scale to visualize both subtler and larger changes.

Gray denotes areas that changed by less than +/- 2 metric tons of carbon per acre over the reporting period .
White areas denote water bodies.
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Appendix Figure 13 - Time series of average soil carbon density (metric tons of carbon per acre) by land cover

type. Each point represents an average annual carbon density estimate to 30 cm depth. Theblack € ~ ©~ k& ~ g k &
line denotes the area-weighted average carbon density across all land types in California combined. Lines

show LOESSsmoothed trends between 2001-2022. The vertical dashed line highlights 2014, which is the

reference year for + " M* carbon stock target.

Uncertainty Analysis

Statewide estimates of soil carbon remained relatively consistent across five independent
model runs, and the associated uncertainty remained within arange for statewide reporting
that is lower than the long -term overall carbon stock change (Appendix Figure 14). Model
evaluation statistics based on independent observations across all five model runs showed
that the predicted statewide average soil carbon (32.1 MT C/acre) has a 1% difference
compared to the observed average (32.5 MT C/acre), indicating overall agreement
(Appendix Table 2). The root mean square error (RMSE)of 19.3 MT C/acre revealed that the
difference between predicted and observed soil carbon stocks varied by location. The mean
absolute error (12.3 MT C/acre) indicate d that, on average, predictions were more often

20



than not within ~12 MT C/acre of the measured soil carbon value. In addition , the model
showed a negative bias of 8.4 MT C/acre (1% lower compared to the observed mean;
Appendix Table 2; Appendix Figure 15).
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Appendix Figure 14 dAnnual soil carbon stock estimates from five model runs. Points represent the ensemble
mean across all models, while the shaded band illustrates the 95% confidence interval. The vertical dashed line
highlights 2014, which is the reference year for + " M* carbon stock target.

Appendix Table 2 - Cross-validation performance metrics for the soil carbon stock model representing the
combined results across all points in the 5-fold scheme where each fold holds out 20% of the data. Metrics
reported include the mean ground -truth and predicted soil carbon stock values, root mean square error
(RMSB, mean absolute error (MAE), R?, and bias.

Mean Mean RMSE MAE Bias

Observed Predicted (MT/Acre) (MT/Acre) (MT/Acre)
(MT/Acre) (MT/Acre)
Overall 32.5 32.1 19.3 12.3 0.5 -0.4
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Appendix Figure 15 &Predicted versus measured soil carbon based on 5-fold cross-validation where each fold
leaves out 20% of the data. All held -out predictions are combined and shown as a single dataset to summarize
overall model performance.
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Forest Land

Forests cover approximately 23% of + * z s p +ahd ssrfade about 23.2 million acres)and
are primarily concentrated along the North Coast and in the Sierra Nevada. They provide
essential ecosystem servicesancluding timber production, carbon storage, and habitat for
diverse wildlife speciesaand are frequently subject to natural disturbances and
management. This section provides additional results for forest land carbon stocks as part of
the 2025 NWL Carbon Inventory.

Total Carbon Stocks

In 2022, the final year reported in the 2025 inventory update , + * z s p “fdteptsstofeck
2,791 MMT of carbon, with carbon densities varying across the state (Appendix Figure 16).
Between 2001 and 2022, total carbon stocks decreased by 234 MMT. Biomass carbon was
the largest contributor to carbon lossesin forests, accounting for approximately 76% of the
total decline between 2001 and 2022 (Appendix Figure 17). Forest soil carbon also declined
during this period, accounting for approximately 24% of the overall reduction in total
carbon stocks. Between 2014 and 2022, the trend was similar, with biomass and soil carbon
decreasing by a combined total of 356 MMT.
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Appendix Figure 16 - Total carbon (biomass carbon and soil carbon combined) stored in+ ~ z s p {dtepts * | «
lands in 2022. Values are expressed in metric tons of carbon per acre. White areas denote other, non-forested,
land types.
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Appendix Figure 17 - Biomass, soil, and total (biomass and soil combined) carbon stocks in California's forests
across the full inventory time period. Each point represents an annual carbon stock estimate in million metric
tons of carbon. Lines show LOESSsmoothed trends between 2001-2022. The vertical dashed line highlights
2014, which is the reference year for + " M* carkon stock target.

Biomass Carbon Stocks

Statewide, forest biomass stored 1,966 MMT, 1,978 MMT, and 1,789 MMT of carbon in
2001, 2014, and 2022, respectively (Appendix Figure 17). Thistranslated to, on average, 77
metric tons of carbon stored in forest biomass per acre in 2022 (Appendix Figure 10;
Appendix Figure 18).
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Appendix Figure 18 - Biomass carbon stored in + » z s p {dtept $ands i 2022. Values are expressed in metric
tons of carbon per acre. White areas denote other, non-forested, land types.
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Regional Analysis

In 2022, the amount of carbon stored within forest biomass varied considerably by region,
ranging from just under 5 MMT to just over 730 MMT (Appendix Table 3). Much of this
variability reflected differences in forest extent, which ranged from 0.1 million acresin the
Inland Desert region to 8.7 million acresin the Sierra Nevada region . Biomass carbon
densities also differed among regions, albeit to a lesser degree, with the North Coast
exhibiting the highest average carbon density at 92 metric tons of carbon per acre
(Appendix Table 3; Appendix Figure 19).

During the first portion of the inventory (2001-2013), while other regions showed small
losses in biomass carbon, forests along the Central Coast, Bay Area, and North Coast
gained carbon (Appendix Figure 20). Between 2014-2022, however, these coastal regions
showed net losses in carbon aand losses in other regions, especially those affected by high
wildfire activity (e.g., Sierra Nevada, North Coast, and Sacramento Valley), became more
pronounced. These regional trends can be explained by a combination of shifting forest
land extent and changes in biomass carbon density over time (Appendix Figure 21,
Appendix Figure 22).

Appendix Table 3 aForest land biomass carbon stocks (million metric tons), land area (million acres), and
average biomass carbon density (metric tons of carbon per acre) for nine California regions in 2022.

2022 Biomass 2022 Area (Million 2022 Average
Carbon Stock (MMT) Acres) Biomass Carbon
Density (MT C/Acre)
Sierra Nevada 617.5 8.7 70.8
San Diego 7.5 0.2 50.5
San Joaquin Valley [20.5 0.4 47.3
San Francisco Bay 91.7 1.2 75.1
Area
Los Angeles 13.7 0.3 49.8
Sacramento Valley [224.8 3.0 73.9
Central Coast 75.4 1.3 57.4
North Coast 732.9 8.0 92.0
Inland Deserts 4.6 0.1 41.7
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Appendix Figure 19 - Biomass carbon stored in + » z s p dtept $ands i the North Coast region in 2022.
Values are expressed in metric tons of carbon per acre. White areas denote other, non-forested, land types.
The inset illustrates the regional boundary within California.
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Appendix Figure 20 - Net change in forest land biomass carbon stocks across nine California regions between

2001-2013 (13 years)and 2014-2022 (8 years). Negative values denote lossesin carbon stock and positive
values denote gains over each reporting period.
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Appendix Figure 21 - Net change in forest land area across nine California regions between 2001-2013 (13
years) and 2014-2022 (8 years). Negative values denote lossesin forest land area and positive values denote
gains in forest land area over each reporting period.
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Appendix Figure 22 - Net change in average forest land biomass carbon density across nine California regions
between 2001-2013 (13 years) and 2014-2022 (8 years). Negative values denote decreasesin average
biomass carbon density and positive values denote increasesin average biomass carbon density over each
reporting period.

Quality Assurance/Quality Control

Aboveground live biomass carbon estimates from the 2025 NWL Carbon Inventory (i.e., the
estimates developed in this report) were compared to eight independently developed
aboveground live biomass carbon products generated for the state of California (Appendix
Figure 23; Appendix Table 4). The intercomparison time-series showed that carbon values
for seven of these products lie within arange between 600 MMT and 925 MMT. The FIA-CA
product was the exception with a carbon biomass estimate of greater than 1000 MMT. The
NWL Carbon Inventory ranged from 772 MMT to 851 MMT.

At the statewide scale, all carbon products showed a decrease in carbon over their
respective complete time-period s except for FIA-CA and NFCMS (Appendix Table 4). The
FIA-CA product showed a small increase of 2.6% between 2010 and 2021. NFCMS showed
an increase of 9.4% between 2000 and 2020, however, it is unclear how much of this
increase, if any, is related to changes in carbon, asthe NFCMS product underwent a change
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in methodology between 2010 and 2020. Of the products that showed a decrease in carbon
over their full periods, the NWL Carbon Inventory had the smallest decrease at -2.0%. The
other intercomparison products ranged from -5.5% (CECS)to -26% (CTrees). For the
products that had data extend through the 2021-2023 period , the final carbon estimates
ranged from 607 MMT C (CTrees)to 774 MMT C (NWL Carbon Inventory), except for FIA-CA
at 1058 MMT.
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Appendix Figure 23 - A time-series comparison of California forest land aboveground live carbon for the NWL
Carbon Inventory and each intercomparison carbon product. Solid lines connect each carbon product with
symbols designating years with data. The dashed line for NFCMS signifies a methodological shift in that
product between 2010 and 2020.
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Appendix Table 4 - Table of change in aboveground live carbon for NWL Carbon Inventory and
intercomparison products for the full period available for each product. *Note: NFCMS had a change in
methodology between 2010 and 2020.

Annual
Change (%)

NWL Carbon

Inventory 2001 2022 -16 -2.0% -0.8 -0.10%
FIA-CA 2010 2021 27 2.6% 2.5 0.24%
CECS 2000 2023 -36 -5.5% -1.6 -0.24%
CTrees 2000 2021 -213 -26.0% -10.1 -1.24%
LEMMA 2000 2021 -76 -9.3% -3.6 -0.44%
NFCMS* 2000 2020 77 9.4% 3.9 0.47%
Planet 2013 2023 -136 -16.7% -13.6 -1.67%
TreeMap 2016 2022 -115 -14.7% -19.2 -2.45%
Yu et al. 2005 2017 -154 -16.8% -12.8 -1.40%

The carbon time-series were separated into two periods, 2013 or earlier and 2014 or later,
to distinguish difference sin behavior between the periods (Appendix Table 5; Appendix
Table 6). For each period, only products with two or more years of data available during the
respective period were retained. During the 2013 or earlier period, the Yu et al. (2022)
product had alarge annual carbon loss of -3.26%. All the other products showed carbon
increases ranging from 0.02% (LEMMA) to 0.87% (FIA-CA) annually. The NWL Carbon
Inventory had an annual increase of 0.64% during this period.

The NWL Carbon Inventory and all intercomparison products showed a decrease in carbon
during the 2014 or later period. FIA-CA had the smallest decrease, with an annual change of
-0.11%. The NWL Carbon Inventory, CECS,LEMMA and Planet showed moderate annual
decreases in carbon, ranging from -1.03%to -1.80%. CTrees, TreeMap, and Yu et al. (2022)
showed larger decreases, ranging from -2.45% to -3.0% annually. Together, the results show
that the NWL Carbon Inventory estimates that California is losing biomass carbon stocks
within arange similar to independent carbon products . This intercomparison also shows
that compared to the other carbon products , the NWL Carbon Inventory has one of the
lower estimates of carbon stock loss. This intercomparison is not a measure of accuracy, but
a measure of agreement and divergence between independent estimates using state of the
science methods and data.
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Appendix Table 5 - Table of change in aboveground live carbon for NWL Carbon Inventory and
intercomparison products for the early (2013 or earlier) period. Only products with two or more years of data
available during the early period were retained.

Total Total Change |Annual Annual
Change Change (%)
(MMT)
NWL Carbon
Inventory 2001 2013 |61 7. 7% 5.1 0.64%
FIA-CA 2010 2013 27 2.6% 9.0 0.87%
CECS 2000 2013 |28 4.3% 2.2 0.33%
LEMMA 2000 2013 |2 0.2% 0.2 0.02%
NFCMS 2000 [2010 6 0.7% 0.6 0.07%
Yu et al. 2005 [2010 |-150 -16.3% -30 -3.26%

Appendix Table 6 - Table of change in aboveground live carbon for NWL Carbon Inventory and
intercomparison products for the late (2014 or later) period. Only products with two or more years of data
available during the late period were retained.

Annual

Change (%)

NWL Carbon

Inventory 2014 2022 -77 -9.0% -9.6 -1.12%
FIA-CA 2014 2021 -9 -0.8% -1.3 -0.11%
CECS 2014 2023 -63 -9.3% -7 -1.03%
CTrees 2015 2021 -121 -16.6% -20.2 -2.77%
LEMMA 2014 2021 -75 -9.2% -10.7 -1.31%
Planet 2014 2023 -131 -16.2% -14.6 -1.80%
TreeMap 2016 2022 -115 -14.7% -19.2 -2.45%
Yu et al. 2015 2017 -49 -6.0% -24.5 -3.0%

Rasterdata was available for six of the eight forest intercomparison products for 2020,
including CECS,CTrees, LEMMA, NFCMS, Planet, and Treemap . By calculating the median
intercomparison carbon biomass value for each pixel, the results show that the
intercomparison carbon products estimate the highest levels of aboveground live biomass
carbon along the North Coast, Klamath, and in the Sierra Nevada (Appendix Figure 24).
Lower values of biomass carbon were found along the central coast and southern California.

The consistency between intercomparison products was examined using the coefficient of
variation (CV)for each pixel (Appendix Figure 25). The areas with the highest level of
agreement between intercomparison products (low CV)were correlated with higher
biomass areas. In contrast, areas with higher CV values were in lower biomass areas, such as
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Southern California, the Sierra Nevada foothills , east of the Sierra Nevada crest, and fire
scars.

The NWL Carbon Inventory and the intercomparison products showed similar spatial
patterns over California, although pixel-level heterogeneity was high (Appendix Figure 26).
Subtracting the median intercomparison raster from the NWL Carbon Inventory showed that
the NWL Carbon Inventory had higher carbon biomass estimates in areas with more
productivity, such asthe Sierra Nevada and the North Coast. The NWL Carbon Inventory
showed lower biomass carbon stocks in areas with less productivity, such asin southern
California forests. These results suggest that the NWL Carbon Inventory has a higher
variability in range than the intercomparison products.

The NWL Carbon Inventory was found to have higher estimates of aboveground live (AGL)
forest biomass carbon than the intercomparison product median in most regions (Appendix
Table 7). Only in the Inland Deserts did the intercomparison products show higher values.
However, the standard deviation of the difference between NWL Carbon Inventory estimate
and intercomparison estimate was higher than the difference itself, indicating that the
difference between the two products may not be statistically significant. Further analysis
would be needed to assesssignificance.
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Appendix Figure 24 - The intercomparison product median for aboveground live carbon in California for the
year 2020. The value for each pixel was taken asthe median from all ensemble products with data at the

respective pixel. Values are expressed in metric tons of carbon per acre. Products included are CECS,CTrees,
LEMMA, NFCMS, Planet, and Treemap.
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Appendix Figure 25 - The intercomparison product coefficient of variation for aboveground live carbon
California for the year 2020. The value for each pixel was taken as the mean divided by the standard deviation

from all ensemble products with data at the respective pixel. Values are dimensionless. Products included are
CECS,CTrees, LEMMA, NFCMS, Planet, and Treemap.
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