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Methods to Assess Carbon in Forests and Trees Out-
side Forests, and Additional Details of Results

Overview of methods with links to online 
documentation
In the LEARN tool, activity data are calculated 
for forests and trees across the contiguous 
United States at a spatial resolution of 30 m, 
i.e., all land within any community’s inventory 
boundary is represented as a grid of individ-
ual pixels with an area of approximately 0.1 
hectare (0.22 acres). Default activity data for 
all communities are calculated automatical-
ly in the tool using nationally consistent data 
products. In the LEARN tool, communities can 
select any county within the contiguous United 
States. Alternatively, communities can upload 
their own boundary file into the tool for analy-
sis such as a city, precinct, municipality or any 
other custom boundary to serve as the analy-
sis area for the inventory. 

Areas of land cover and land cover change 
for the inventory are calculated in the LEARN 
tool using the National Land Cover Database 
(NLCD), produced by the United States Geo-
logical Survey (USGS). The NLCD serves as 
the definitive Landsat-based, 30-meter resolu-
tion land cover database for the United States. 
NLCD was chosen as the default because it is 
nationally consistent, updated periodically, and 
currently supports a wide variety of Federal, 
State, local and nongovernmental applications. 
The product is systematically aligned over time 
to enable trend assessments and provides the 
ability to understand both current and histor-
ical land cover and land cover change. The 
NLCD products are created by the Multi-Res-
olution Land Characteristics (MRLC) Consor-
tium, a partnership of Federal agencies led by 
the U.S. Geological Survey. Geographic cover-
age includes the conterminous United States, 
coastal Alaska, Hawaii and Puerto Rico. Maps 
are currently available for the following years: 
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for each of 11 regional variants of the forest 
and tree GHG protocol.  The factors are com-
parable to those presented in Intergovernmen-
tal Panel on Climate Change (IPCC) guidance 
documents, estimated by forest biome and 
age class, with separate factors for planta-
tions.  National forest inventory data are used 
to derive factors that are representative of 
regions and more local jurisdictions within the 
U.S. To apply locally, the regional factors are 
combined with local activity data from the spe-
cific community that is being inventoried.  The 
emission and removal factors used for Apple 
Country are shown in tables A3 to A6.
Details of the methodology are described in 
the following on-line documents:

Appendix J  of the U.S. Community Protocol 
for Accounting and Reporting of Greenhouse 
Emissions

Description of methods for the Land Emissions 
And Removals Navigator (LEARN) tool

Methods to apply the i-Tree CANOPY tool

2001, 2004, 2006, 2008, 2011, 
2013, 2016. Each map contains a 
16-class legend (Figure 1). Re-
lease of a 2019 map is planned 
for early 2021.

Areas of tree canopy and tree 
canopy loss outside NLCD-de-
fined forests are calculated in the 
LEARN tool using the NLCD’s tree 
canopy cover products, produced 
by the United States Forest Ser-
vice (USFS).  Areas of tree cano-
py and tree canopy loss are also 
estimated using higher-resolution 
aerial imagery to improve detec-
tion of individual trees.  Areas of 
forest disturbance over a selected 
inventory period are calculated in 
the LEARN tool using a variety of geospatial 
datasets concerning incidences of fire, insects, 
and harvesting.

NLCD forest area estimates were adjust-
ed to match the Mass-GIS forest area es-
timates which are the base area estimates 
used throughout this report.  Tables A1 and A2 
show the differences between the two sets of 
data, for the common year of 2016.  For Apple 
Country as a whole, the Mass-GIS data indi-
cates less forest, settlement, and grassland 
areas than NLCD, and correspondingly higher 
areas of the other land-cover classes (crop-
land, wetland, and other).  The individual juris-
dictions do not all follow this overall pattern.  
The total area of Apple Country and the indi-
vidual jurisdictions varies slightly between the 
two data sets. The Mass-GIS areas were used 
to calculate the removals and emissions from 
forest land remaining forest land (see tables 
A11 and A12 below to compare the adjusted 
and unadjusted estimates).
 
Removal and emission factors are calculated 
by type of activity, forest type and age class 
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Tables of emission and removal factors
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NLCD land-cover change matrices
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