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What is 3D vegetation structure? 

3D vegetation structure refers to the vertical and horizontal distribution of the canopy layers, stems, and leaves. 

Carrasco et al., 2019

3D vegetation metrics
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Height metrics : canopy height 

Area and density metrics : LAD, LAI, 

PAI

Cover and opnness metrics: canopy 

cover, gap fraction 

4
Heterogeneity metrics: FHD, canopy 

rugosity 

Aboveground Biomass (AGB) 









Main features of ICESat-2 and GEDI
ICESat-2

Mission objectives: 
• is primarily designed for studying 

Earth's polar ice sheets, sea ice, and 
the elevation of land surfaces. 

• It can also provide information on 
forests, but it is not its primary 
mission.

Pulse characteristics: 
• Is a photon counting system;
• Emits laser pulses in the Green 

region of the ES (532 nm); 
Footprint geolocation error:
• < 5 meters. 

GEDI

Mission objectives: 
• is designed to study the Earth's 

forests and vegetation, focusing on 
terrestrial ecosystems.. 

• specifically designed for monitoring 
the vertical structure of vegetation, 
including canopy height, canopy 
cover, and vertical profile 
information.

Pulse characteristics: 
• Is a full-waveform system;
• Emits laser pulses in the NIR region 

of the ES (1064 nm); 
Footprint geolocation error:
• 8 – 10 meters (in Version 2). 

L1B: Geolocated waveforms.
L2A: Ground elevation, canopy top 
height, relative height (RH) metrics. 
L2B: Canopy Cover Fraction (CCF), CCF 
profile, Leaf Area Index (LAI), LAI profile. 
L4A: Footprint level above ground 
biomass;
L4B: Footprint level above ground 
biomass;

Scientific Data Products

ATL08: Land and Vegetation Height



Main features of ICESat-2 and GEDI
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What are the main capabilities of ICESat-2 and GEDI? 

1

2

3

Evaluate the accuracy of ICESat-2-derived canopy
height statistics by comparing these with ALS
derived metrics;

Analyze the performance of ICESat-2-derived
statistics on canopy metrics (height and cover) to
predict AGB;

Construct a wall-to-wall map of AGB at 25 m
resolution by integrating ICESat-2 with multi-source
remotely sensed data;

4
Compare generated AGB maps with field-, ALS-, and
ICESat-2-based AGB observations;

Main Goals



What are the main capabilities of ICESat-2 and GEDI? 

1
Evaluate the accuracy of ICESat-2-derived canopy height 
statistics by comparing these with ALS derived metrics; 2

Analyze the performance of ICESat-2-derived statistics on 
canopy metrics (height and cover) to predict AGB;



What are the main capabilities of ICESat-2 and GEDI? 

1
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Assess the accuracy of GEDI-derived canopy height

Analyze the performance of GEDI-based metrics to 
predict AGB;

Main Goals



What are the main capabilities of ICESat-2 and GEDI? 

1 Assess the accuracy of GEDI-derived canopy height 2
Analyze the performance of GEDI-based metrics to 
predict AGB;
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Why does GEDI exhibit these limitations? 

Godinho et al., in prep

Effects of geolocation accuracy in GEDI performance 



Why does GEDI exhibit these limitations?
Canopy Height (RH95) 



Main conclusions

Can provide accurate canopy height measurements and good estimations of AGB;

There is no standardized scientific product dedicated to internal vegetation structure, such LAI (Zhang et al., 2021);

Presents a superior laser technology for vegetation measurements compared with ICESat-2, but the higher geolocation error overshadows this added

value;

A new data version is coming (Version 3) with improved geolocation accuracy as well as better 3D vegetation measurements;

Can produce good estimations of vegetation structure in less complex ecosystems (e.g. homogenous pine forests);



Why does GEDI exhibit these limitations? 
Foliage Height Diveristy (FHD) 


