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Published version
Two papers were published in the book from the 2020 conference, and then they were combined in a paper in Transactions in GIS which 
also incorporated the NASADEM and the Copernicus DEM that appeared after the conference papers were published, and restricted the 
discussion to 1” DEMs.
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1” (aka 30 m DEMs)



ICESat-2

• Regions used from student’s conference paper last year

• Our combined TGIS paper used two of these areas, and 
6 others (no free lidar in Brazil)

• Points in the cell are on linear orbital track

• Data source openaltimetry.org





ATL08: ellipsoidal terrain height & canopy height; 
convert to EGM2008 ground and canopy top

• Interpolate 1” global DEMs to locations of ICESat-2 data



ATL02: photon height (ellipsoidal) data, with quality metric

• Treat photon heights as point cloud, and average to 
create  sparse 1” DEM to compare to global DEMs





Compare ICESat-2 Products—
Photons Noisier



ATL08



Many fewer points in each 1” pixel 
compared to lidar (<100 to >1000-10000)



ATL08 data



ICESat-2 compared to Sentinel-2 Landcover

• Air ball

• Within canopy

• Gutter ball—
in the dirt



Compare Lidar to ICESat-2



50x 
times 
more 1” 
cells



Visual comparison, 1” DEMs Utah



Concluding thoughts

• 1” DEM ranking: Copernicus, ALOS, 
SRTM/NASADEM tie, Aster

• 1” DEMs are mostly within the “canopy” defined by 
the lasers, and thus intermediate between DSM 
and DTM

• Little advantage to using ATL02 instead of ATL08 
data for ICESat-2

• Lidar is better than ICESat-2, but ICESat-2 has global 
if sparse coverage


