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1 DATA DESCRIPTION

1.1 Summary

This data set provides a regression-based canopy height model of the contiguous United States
(CONUS) using data from ATLAS/ICESat-2 L3A Land and Vegetation Height (ATL08), as well as
data from Landsat, LANDFIRE, and NASADEM.

1.2 File Information

1.2.1 Format

The data are provided as six Cloud Optimized GeoTIFFs (.tif), which together cover CONUS.

1.2.2 File Contents

The canopy height map is shown below.

Figure 1. Modeled canopy heights for CONUS, varying from 0 m (white) to 54 m (dark green). Displayed in a
North America Lambert Conformal Conic projection.

1.2.3 Naming Convention

Data files utilize the following naming convention, as described in Table 1:
IS2CHM_region_tile#_YYYYMMDD-yyyymmdd_Vv.v.tif

National Snow and Ice Data Center Page 2 of 6

nsidc.org


https://nsidc.org/

USER GUIDE: ICESat-2 Derived Canopy Height Model, Version 1

Example:

IS2CHM_CONUS_tile@ 20190101-20211231 V1.0.tif

Table 1. File Naming Convention Variables and Descriptions

Variable Description

IS2CHM ICESat-2 Derived Canopy Height Model data product
region Product spatial coverage description

tile# Tile number (i.e., 0-5), with one tile per file

YYYYMMDD -yyyymmdd

Model temporal range, where YYYYMMDD is the beginning year,
month, and day and yyyymmdd is the ending year, month, and
day

Vv.v

Product version number

1.3 Spatial Information

1.3.1 Coverage

The data span the contiguous United States:

Northernmost Latitude: 49.37° N

Southernmost Latitude: 24.4° N

Easternmost Longitude: 66.89° W

Westernmost Longitude: 124.85° W

The spatial coverage of each tile (file) is described in the table and figure below.

Table 2. Description of Tile Spatial Coverage

Tile number Region description

Tile 0 Southwest United States
Tile 1 South-central United States
Tile 2 Southeast United States
Tile 3 Northwest United States
Tile 4 North-central United States
Tile 5 Northeast United States

National Snow and Ice Data Center

nsidc.org

Page 3 of 6


https://nsidc.org/

USER GUIDE: ICESat-2 Derived Canopy Height Model, Version 1

MEXICO

Figure 2. Map of tile spatial coverage.

1.3.2 Resolution

30 meters

1.3.3 Geolocation

World Geodetic System 1984 (EPSG: 4326)

1.4 Temporal Information

1.4.1 Coverage

1 January 2019 to 31 December 2021

1.4.2 Resolution

The current map is based on data spanning approximately three years. Future versions may be

yearly, with updates once or twice per year.

2 DATA ACQUISITION AND PROCESSING

2.1 Background

The canopy height model provided in this data product is useful for studies of vegetation structure,
biomass and carbon, ecological modeling, wildfire management, and disturbance monitoring. The

30 m spatial resolution is an improvement over the 100 m spatial resolution of ATL0S.
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2.2 Acquisition

The data are produced from ATLO08, Landsat, LANDFIRE, and NASADEM. Input includes
multitemporal Landsat data at four time points (i.e., gap-filled scenes for April, June, August, and
October 2020). Future updates to the product will employ similar intervals but could leverage
updated variables from LANDFIRE and the NASADEM.

The ATLO08 data were obtained by sampling on an ecoregion basis. The latitude, longitude, and
h_canopy height metric representing the 98" percentile in a 20 m segment (the central segment in

100 m segments) were extracted from each ATLO8 granule.

2.3 Processing

Canopy height regression modeling was implemented using non-parametric gradient-boosted
regression trees implemented in the XGBoost v2.0.0 library, setting the ICESat-2 canopy height as
the dependent variable and the Landsat, LANDFIRE, and topographic variables (slope and aspect)
as the independent variables. The modeling framework comprised four main steps: 1) target
encoding, 2) normalization of predictor variables, 3) hyper-parameter tuning, and 4) model fitting.

For more information, see Malambo and Popescu (2024).

2.4 Quality, Errors, and Limitations

Performance metrics used for assessing the fitted model included the coefficient of determination
(R2), mean bias (Bias), mean absolute error (MAE), and their equivalent percent metrics, percent
bias (pBias), and percent MAE (pMAE). Overall, the fitted model achieved an R2 value of 0.76, a
Bias of 0.1 m, a general overestimation, and MAE of 2.5 m on a hold-out validation data set of
21,185 observations. Model performance varied across biomes (R2 = 0.49 to 0.73, Bias =-0.3 to
0.8 m, MAE = 1.4 to 3.3 m). Independent accuracy assessment with airborne lidar (R2 = 0.72, MAE
= 3.9 m) and canopy height models from the NEON program (R2 = 0.67, MAE = 6.9 m) also
showed generally consistent agreement. In general, the canopy height product performed better in
relatively homogenous environments and dense forests such as mangroves, flooded, coniferous, or
broadleaf and mixed forests than in relatively sparse environments (deserts and chapparal forests).
Several data-specific and modeling aspects contributed to the errors in the predicted canopy

heights. Modeling error is partly attributed to errors in the ATLO8 data.
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3 VERSION HISTORY

Table 3. Version History Summary

Version

Date

Description of Changes

1.0

22 Jul 2025

Initial release

4 RELATED DATA SETS

ATLAS/ICESat-2 L3A Land and Vegetation Height (ATL08)

5 REFERENCES

Malambo, L. & Popescu, S. (2024). Mapping vegetation canopy height across the contiguous

United States using ICESat-2 and ancillary datasets. Remote Sensing of Environment, 309,
114226. https://doi.org/10.1016/j.rse.2024.114226

6 DOCUMENT INFORMATION

6.1 Publication Date

July 2025

6.2 Date Last Updated

August 2025
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