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ICESat2VegR: An R Package for NASA's Ice, Cloud, and Elevation Satellite (ICESat-2) Data 
Analysis for Land and Vegetation Applications

GEE

1. Quick updates





(1) systematic literature review and analyze a broad spectrum of studies worldwide 

utilizing ICESat-2 data for land and vegetation applications.

(2) critically assess the current capability and limitations of ICESat-2 data for land 

and vegetation applications

2.1 Introduction

Review Objectives



Figure 5. Illustration of how ATL08 

terrain and canopy height are 

computed at 100 m segment from 

labeled ATL03 photons. ICESat-2 

laser beam (a) over a Canadian 

boreal forest transect (b), unclassified 

ATL03 photons (c; 

ATL03_20181210060430_11090106

_961a4_01_gt1r) and ATL03 labeled 

photons from ATL03 and ATL08 

products illustrating that 

determination of terrain elevation and 

vegetation heights (d) is feasible even 

in areas with significant topographic 

relief. e) Distribution of ATL08 

terrain and canopy attributes 

computed.



Figure 6. Number of total downloads of ICESat-2 products over time and percentage of ATL08 downloads by 

countries (top 5). Statistics provided by National Snow and Ice Data Center Distributed Active Archive Center (NSIDC 

DAAC – November 2023) 



Figure 7. Illustration of the ATL18 canopy height product at 1 km spatial resolution at the 

global scale. The height values represent the median of all ATL18 height estimates within a 

given grid size of 1 km. (Jordan Borak)



2.2. Methods applied in the literature review







Figure 8. Preferred 

Reporting Items for  

Systematic Reviews and 

Meta-Analyses (PRISMA) 

flow diagram showering the 

systematic literature review 

protocol and numbers of 

articles identified, excluded, 

and included in the review.

2.3 Results of the literature review



Figure 9. Geographical distribution of the study sites by country (provided by the green color 

bar) and continents (highlighted in the texts) (A) […]



Figure 9. […] Frequency distribution (B) and percentage (C) of articles published since 2014.



Figure 10. Frequency distribution and percentage of ICESat-2 articles across terrestrial 

biomes (A1-A2) […]



Figure 10. […] Application (B1-B2)



Figure 10. […] Journal (C1-C2) types. 



Figure 11. A keywords 

cloud of the 203 ICESat-2 

articles analyzed in this 

study.



Figure 12. ATL08 released 005 and 006 

labeled photons (A1-B1) and maximum 

canopy height over Finland boreal forest 

illustrating improvements in the ground 

finding from Release 005 to Release 006 in 

areas with significant topographic relief 

variation (A2-B2).

2.4 Considerations on ICESat-2 current capabilities for land and 

vegetation applications 



oneearth.org



nationalgeographic.org



by
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Figure 14. Labeled photons over 

longleaf pine forests in Florida (a) and 

an example of top canopy height 

computed at 30m (b) and 100m (c).

2.5 Considerations on ICESat-2 product improvements and future 

capabilities for land and vegetation applications 

- ATL08 and segment lengths

- Cover, PAI, PAVD

- ATL18 (grided product)
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2.6 Synergies of ICESat-2 with existing and upcoming earth observation 

missions for land and vegetation applications 



https://twitter.com/ICESat2Veg
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