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Part 2 Learning Objectives

By the end of this session, participants will be able to:

ldentify the general characteristics, strengths, and limitations of the GEDI mission and its data.

ldentify GEDI data products and their characteristics for elevation, canopy height, vegetation
structure, and biomass estimation.

Access and visualize GEDI elevation, height, vegetation structure, and biomass datasets for an area
of interest using openly available tools.
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How to Ask Questions

* Please write your questions in the Questions box and we will address them at the end of the webinar.

 Feel free to enter your questions as we go. We will tfry to answer all of the questions during the Q&A
session after the webinar.

« The remainder of the questions will be answered in the Q&A document, which will be posted to the
training website about a week after the training.
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Section 1
The Global Ecosystem Dynamics Investigation (GEDI) Mission
Objectives and its Global Relevance




Earth Ventures Instrument on the International Space Station GEE

ECOSYSTEM LIDAR

Novel High-Resolution Laser Ranging of the Earth’s Forests and Topography

Key Facts:

Jointly led by the University of
Maryland and NASA Goddard
Space Flight Center.

Each waveform collected over
a ~25m diameter “footprint”
location provides the complete
vertical structure.

Data collection began April
2019 to March 2023 followed by
a brief hibernation until returning
to operation in April 2024.

Source: The GEDI Mission.

Partial Slide Credit: Dubayah, R. (2023). GEDI: NASA Panel on Earth Science Missions for Land
Monitoring. [PowerPoint Slides]. USFS NASA Workshop.
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https://gedi.umd.edu/gallery/

Science Questions and Mission Objectives GEE

ECOSYSTEM LIDAR

GEDI quantifies ecosystem structure to assess changes in biomass,
land cover, and impacts to carbon, climate, and biodiversity.

Science Questions Applications
What is the current state of Earth’s forest Topography and Surface Deformation
stfructure?

Water Resources

: : L -
What will forest dynamics look like in the futures Weather Prediction

How does forest structure affect habitat quality Ecosystem & Fire Modelling and Management

and biodiversity?

Carbon Cycle Science
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Applications - Ecosystem & Carbon Cycle Science GEEI

ECOSYSTEM LIDAR

GEDI quantifies global biomass through time - a key component
to quantifying fluctuations in the carbon cycle.

Global carbon dioxide budget
(gigatonnes of carbon per year)

2004-2013

Fossil fuel & Atmospheric

cement growth Land sink
Land-use

change
0905

Ocean sink
2605

Geological
reservoirs

e Partial Slide Credit: Dubayah, R.

Sram
Mmea 3
“Tor gy,
e

(2023). GEDI: NASA Panel on Earth
Science Missions for Land
Monitoring. [PowerPoint Slides]. USFS

NASA Workshop.
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Applications - Ecosystem & Fire Management & Modeling GEEI

ECOSYSTEM LIDAR

GEDI is sensitive to vegetation structure within a forest
stand, and across a variable or disturbed landscape.

Forest Demographic Processes Data Flow for Generating GEDI Products for Wildland Fires

Local measurement and validation Landscape-scale data Model buildingand
y acquisition and integration map production
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Assessment, monitoring
and decision making
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Source: Forest processes based on Source: Data flow for generation of GEDI-derived information products to aid
“individual based dynamic vegetation managers and policy makers in assessments, monitoring and decision making
model” (www.formind.org). related to wildland fire. Credit: Birgit Peterson. (The GEDI Mission).
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https://gedi.umd.edu/applications/forest-management-and-carbon-cycling/
http://www.formind.org/

Applications — Weather Prediction GEDI

ECOSYSTEM LIDAR

GEDI’s ability to capture ecosystem structure can provide
insights intfo the meteorological effects of ecosystems.
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Distance from the tree shelter measured as multiple of the tree height

Source: “Meteorological effects of free canopies.” Credit: 2015 Franciszek Woch et al.”
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Applications — Water Resources GEB

ECOSYSTEM LIDAR

GEDI can detect water surface levels, even under forest canopies.

Source: Mangrove forest in Pongara National Park in Gabon, Africa,
photographed during NASA's 2016 AfriSAR mission (The GEDI Mission).
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https://gedi.umd.edu/applications/water-resources/

Applications - Topography & Surface Deformation GEB!

ECOSYSTEM LIDAR

GEDI helps map topography and surface deformation over diverse
landscapes to monitor geophysical processes with accuracy.

GEDI sees to, and through, the trees in South Carolina

Surface Elevation
60 m

':i . Dense upper canopy Open understory

50 m-
40 mA
30m- |

20m

Source: “Data Collection Started” (The GEDI Mission).
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https://gedi.umd.edu/data-collection-started/

Mission Specifications GEB

ECOSYSTEM LIDAR

Length of Record

April 2019 to March 2023. Hibernation until return of GEDI in April 2024.

Spatial Resolution

25m footprint or Tkm grid (mission) or other products from 10m to 12km

Coverage

Variable between 51.6°N & S

Sampling

60m along track, 600 m across track, variable by lat & lon

Temporal Frequency

Non-specific and variable by ISS altitude

Latency

All Datasets: LP & ORNL DAACs including continuous version updates.

Geolocation Accuracy

Currently ~10m (1 sigma) to 8m or less (2024)

Accuracies

Varies

Slide Credit: Dubayah, R. (2023). GEDI: NASA Panel on Earth
Science Missions for Land Monitoring. [PowerPoint Slides]. USFS
NASA Workshop. Image Source: Dubayah et al., 2020.
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GEDI and Other Lidar Systems

Differences and/or Trade-Offs:

« Spatial Coverage Areas
« Density of Observations
« Fooftprint Size

* Frequency of
Observations

« Accuracy/Detail

« Cost$

«  Computational
Requirements

- Data Storage
Requirements

« Staff and Skills
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https://gedi.umd.edu/science/calibration-validation/
https://gedi.umd.edu/science/calibration-validation/
https://gedi.umd.edu/science/calibration-validation/

GEDI National Inventory: Example Calibration, Validation,

and Derivation

GEP)

ECOSYSTEM LIDAR
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Partial Slide Credit: Dubayah, R. (2023). GEDI: NASA Panel on
Earth Science Missions for Land Monitoring. [PowerPoint Slides].
USFS NASA Workshop.
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Continuous and Future Spaceborne Lidar Sampling GED

ECOSYSTEM LIDAR

SINGLE-BEAM PROFILING GE& | 4-6 BEAM PROFILING

ECOSYSTEM LIDAR
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Source: The Earth Dynamics Geodetic Explorer (EDGE).
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Section 2
Navigating the GEDI Ecosystem: Products and Tools




Data Products for Land Management & Monitoring GEF;

ECOSYSTEM LIDAR

Datasets Across Levels 1-4 & Other Derived Products

. Geolocated Waveform - L18 QR

+  Height Metrics - 12AQX), L3, & Derived Ad
- Canopy Height
— Relative Height Metrics
— Bare Earth Topography (Ground Elevation)

+  Vertical Structure - 12B, L4AC,QX) & Derived Al
— Total Canopy Cover & Canopy Cover by Vertical
Height
— Total Plant Area Index (PAI) & PAI by Vertical Height
— Plant Area Volume Density (PAVD) by Vertical Height
- Foliage Height Diversity
- Waveform Structural Complexity Index (WSCI) and by

Vertical Height — LACTQR Total Land Returns: 20 billion
.  Biomass — L4A %% L4B, & Derived &1 Weekly Collection: 90 million
— Total Biomass
— Biomass DensiTy Partial Slide Credit: Dubayah, R. (2023). GEDI: NASA Panel
. . on Earth Science Missions for Land Monitoring.
—. Uncertainty Metrics [PowerPoint Slides]. USFS NASA Workshop.
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GEDI Uses HDF5 for Footprint-Level Datasets

What is an HDF5?

e Hierarchical Data Format version § (short file extension name as ‘.h5’)

e HDFS5 files are organized like a file system with a hierarchical structure.

o Arrays of different types, shapes, and sizes are stored with descriptive
metadata.
o Groups: Like directories/folders, hierarchical categories used to
organize the data
o Datasets: The actual data arrays (like files)
o Attributes: Metadata aftached to groups or datasets
o Root Group: The top-level group (like the root directory)

Q% L1B, L2A, L2B, L4A, L4C are ~25m footprint datasets.

GEP)

ECOSYSTEM LIDAR

Example Structure

Root Group/
« Group 1/
- ‘Dataset’
- ‘Dataset’
« Group 2/
- ‘Dataset’
- Subgroup 1/
= ‘Dataset’
- Subgroup 2/
= ‘Dataset’
 Metadata/
— Subgroup/
= ‘Dataseft’
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Example GEDI HDF5 Format - L2A

GEP)

ECOSYSTEM LIDAR

Example HDF5 Structure

QX\ GEDI Footprint HDF5 Example Structure

Root Group/
« Group 1/
- ‘Dataset’
- '‘Dataset’
« Group 2/
- '‘Dataset’
- Subgroup 1/
= ‘Dataset’
- Subgroup 2/
= ‘Dataset’
 Metadata/
- Subgroup/
= ‘Dataset’

Root Group = GEDI L2A/

Group 1 = METADATA/

- Datasetldentification/

= ‘shorfName’ efc.

Group 2 = BEAMXXXX/

- ‘beam’, etc. —» each group contains datasets
Group 3 = BEAMXXXX/ancillary
Group 4 = BEAMXXXX/geolocation
Group 5 = BEAMXXXX/land_cover_data
Group 6 = BEAMXXXX/rx_1gaussfit
Group 7 = BEAMXXXX/rx_1gaussfit/ancillary
Group 8 = BEAMXXXX/rx_assess
Group 9 = BEAMXXXX/rx_assess/ancillary
Group 10 = BEAMXXXX/rx_processing_aN
Group 11 = BEAMXXXX/rx_processing_aN/ancillary
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Gridded, Aggregated, Derived, or Fused Data Products at Various
Lower Resolutions and Temporal Aggregation Periods are GeoTIFFs

Example GEDI GeoTlFF Format - gedi_rh50_100m.tif
«  Naming convention is specific to the data product and may include identifiers for:
- Time Period
- Version Number
- Spatial Resolution
- The Variable or Metric Itself
— GEDI Product Level Short Name

- Location
Example Structure GEDI GeoTIlFF Example Structure
Product datasets hold x number of files: | The Global Vegetation Height Metrics from GEDI and ICESat-2 dataset
* File may represent:. <GEDI holds 36 .if files.
product>_<time_period>_<version *  Naming Convention: <instrument>_<meftric>_<resolution> fif
> _<spat_res>_<metric>_<location> - Each file has a different combination of results
tif =  <instrument>: “gedi” or “icesat”

<metric>: ‘'rh50", ‘rh75", “rh?0", “rh98", or “count”
<resolution>: “100m", “200m", “1000m"

@ L3, L4B, gridded, or other derived products
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‘ GEDI Data Products

GEP

ECOSYSTEM LIDAR

View or download the
linked reference sheet
for more detailed “quick
looks” information.

EE@EVATERM

GED| Data Products:

The Global Ecosystem Dynamics Investigation

GERI@pasahqna L-Er-r

GEDI rnisslon is a space :II..1=v.=_raIt|rnF-tF-rrle-:|EnF-d

water, and fire risk man

How do | access the data?

GEDI L1-2 arc maintaincd by LP DAAC, and all other data
by the ORML DAAC. All products and documentation are

stored in the EarthData catalog.

Where can | find more information?

The GEDI Mission webpage, product specific user guides,

ctionaries, and A

ithirm

20 S ! most
updated information on ‘thr—- latest product version. Mew
product levels and derived datasets are forthcoming.
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https://nasa-earthrise.github.io/training_Getting_started_with_GEDI_spaceborne_lidar/gedi-data-products
https://nasa-earthrise.github.io/training_Getting_started_with_GEDI_spaceborne_lidar/gedi-data-products
https://nasa-earthrise.github.io/training_Getting_started_with_GEDI_spaceborne_lidar/gedi-data-products
https://nasa-earthrise.github.io/training_Getting_started_with_GEDI_spaceborne_lidar/gedi-data-products

GEDI| Data Products - Waveforms

Data Product Resolution S
Exient Format
GEDIOT1_A-TX 25m 2019-04-04 Not
Transmitted Waveform (~82 ft) to 2023-03-16 | publicly
Fitted Parameters diameter & 2024-04-26 | available
to Present
GEDIOT_A-RX Not
Received Waveform publicly
Fitted Parameters available
GEDIO1_B LP DAAC
Footprint Level HDF5

Geolocated Waveform

Data

Elevation [m]

Normalized Cumulative Return Energy
0.0 0.2 0.4 0.6 0.8

350

340

330

Ground Return

320

20 40 60 80
Waveform Amplitude

Source: The GEDI Mission

GEP)

ECOSYSTEM LIDAR

Height Above Ground [m]
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https://github.com/NASA-EarthRISE/training_Getting_started_with_GEDI_spaceborne_lidar/blob/main/GEDI_Product_Reference_Tables.pdf
https://www.earthdata.nasa.gov/search?keys=GEDI+L1B&sort_by=rel
https://www.earthdata.nasa.gov/search?keys=GEDI+L1B&sort_by=rel
https://www.earthdata.nasa.gov/search?keys=GEDI+L1B&sort_by=rel
https://lpdaac.usgs.gov/documents/585/gedi_l1b_product_data_dictionary_P003_v1.html
https://gedi.umd.edu/mission/technology/

GEDI Data Products — Elevation and Height Metrics GE[;

ECOSYSTEM LIDAR

Data Product Resolution| Temporal Extent ARG
Format

GEDIO2_A 25 m 2019-04-04 to 2023-03- | LP DAAC
Footprint Level Elevation and Height Metrics (~82 ft) 16 & 2024-04-26 to HDF5
Ground elevation, canopy top height, relative height (RH) metrics. diameter Present
GEDIO3 1 km 2019-04-18 to 2023-03- | ORNL DAAC
Gridded Level 2 Land Surface Metrics (~0.6 mi) 22 GeoTIFF
Mean canopy height, standard deviation of canopy height, mean grids
ground elevation, standard deviation of ground elevation

. El ti L t Mode STD fi MWO019 2019108 to MW223 2023081
Source: GEDI L3 in the ORNL DAAC. 60 cvation ~owest Mode rom °

301

—301

—60 T
-180 -90

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
Standard Deviation (meters)
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https://github.com/NASA-EarthRISE/training_Getting_started_with_GEDI_spaceborne_lidar/blob/main/GEDI_Product_Reference_Tables.pdf
https://www.earthdata.nasa.gov/data/catalog/lpcloud-gedi02-a-002
https://lpdaac.usgs.gov/documents/982/gedi_l2a_dictionary_P003_v2.html
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20L3
https://d3o6w55j8uz1ro.cloudfront.net/s3-d0f68fa49c8cba12794bb586349f2341/ornl-cumulus-prod-public.s3.us-west-2.amazonaws.com/gedi/GEDI_L3_LandSurface_Metrics_V2/comp/GEDI_L3_LandSurface_Metrics_V2.pdf?A-userid=None&Expires=1757959443&Signature=kOA4UozbnrVsHtAvEElKh15QOuPD8HoXH4ceCd6SL1oel73SRAe2gVMET8J%7E2LhNialfzMk9JfuWpuc6HOg%7ENV%7EXGjfJNPNqCtOuNK-4APLw8dnOJgPiU%7EME9g2FbDnk7noE2invTWdfvKoICofxNN7Qmdy%7EdaLjNdcyMltacnh2Gib7VA1R8nwhE-q5JPDtx6f3cN7AFvReez1TgUMqjSDR5vA426ajw2UKr7H4twxe2jwq%7EKbgaAn2K9Xg39zG8UIPFQBT3S4fqSlkUsTYtefijRyhr7SpaS3zEbfGar8V6xAHMFRD7mJAub9M99SXUmAGs%7EvA0e5snYf2kdItMA__&Key-Pair-Id=K3C82G6IBNME9J
https://www.earthdata.nasa.gov/data/catalog/ornl-cloud-gedi-l3-landsurface-metrics-v2-1952-2#documents-and-resources

GEDI Data Products — Vegetation Structure Metrics

Data Product Resolution smeed NG
Extent Format

GEDIO2_B 2019-04-04 to LP DAAC
Footprint Level Canopy Cover 2023-03-16 & HDF5
and Vertical Profile Metrics 2024-04-26 to
Canopy Cover Fraction (CCF), Present
CCF profile, Plant Area Index
(PAl), PAI profile, Plant Area
Volume Density (PAVD) profile, | 25 m
Foliage Height Diversity (FHD). (~82 ft)
GEDI04_C diamefer | 2019-04-17to | ORNL
Footprint Level Waveform 2025-03-19 DAAC
Structural Complexity Index HDF5

WSCI, WSCI lower and upper
prediction intervals, vertical
profile predictions and

at lower and upper intervals.

Latitude [°]
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ECOSYSTEM LIDAR
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https://github.com/NASA-EarthRISE/training_Getting_started_with_GEDI_spaceborne_lidar/blob/main/GEDI_Product_Reference_Tables.pdf
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20L2B
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20L2B
https://lpdaac.usgs.gov/documents/587/gedi_l2b_dictionary_P001_v1.html
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20L4C
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20L4C
https://d3o6w55j8uz1ro.cloudfront.net/s3-d0f68fa49c8cba12794bb586349f2341/ornl-cumulus-prod-public.s3.us-west-2.amazonaws.com/gedi/GEDI_L4C_WSCI/comp/GEDI_L4C_WSCI_Data_Dictionary.pdf?A-userid=None&Expires=1757960184&Signature=U6tr8s7AyNQoaIILajIDLuMheGjZEG8f6Wa9LKNAO0ShITd-tE9U8z383OIkhBQXPEs%7ET%7EccnfKX-ST-gwEZ4LKsKCqQOaMGuHbOAayYD8Mvn9ALYK5yKIBhrOWevLPxHQCctWocUvsDTjfYR7oNcT7a2GJBikAACvjguDgjNuB22E3ft18%7Ed86ex0BlJ6Zk8r53hzUmzgtxlvkQNReM92Jc29A3sULjTnm9djMbQ9NqiyZvYIgaYoJ0iVUfwY90KDJ8n%7E%7Et4mbgyvpOUxS86hwaC7I6UDUDP-TAypoztKve9U7FQT7WjyErcNtQE43Qv9mKfzT%7Elv79YvwiUll5cQ__&Key-Pair-Id=K3C82G6IBNME9J
https://d3o6w55j8uz1ro.cloudfront.net/s3-d0f68fa49c8cba12794bb586349f2341/ornl-cumulus-prod-public.s3.us-west-2.amazonaws.com/gedi/GEDI_L4C_WSCI/comp/GEDI_L4C_WSCI_Data_Dictionary.pdf?A-userid=None&Expires=1757960184&Signature=U6tr8s7AyNQoaIILajIDLuMheGjZEG8f6Wa9LKNAO0ShITd-tE9U8z383OIkhBQXPEs%7ET%7EccnfKX-ST-gwEZ4LKsKCqQOaMGuHbOAayYD8Mvn9ALYK5yKIBhrOWevLPxHQCctWocUvsDTjfYR7oNcT7a2GJBikAACvjguDgjNuB22E3ft18%7Ed86ex0BlJ6Zk8r53hzUmzgtxlvkQNReM92Jc29A3sULjTnm9djMbQ9NqiyZvYIgaYoJ0iVUfwY90KDJ8n%7E%7Et4mbgyvpOUxS86hwaC7I6UDUDP-TAypoztKve9U7FQT7WjyErcNtQE43Qv9mKfzT%7Elv79YvwiUll5cQ__&Key-Pair-Id=K3C82G6IBNME9J

GEDI Data Products — Biomass Estimations

Data Product Resolution| Temporal Extent Al
Format

GEDIO4_A 25 m 2019-04-17 to 2025- | ORNL
Footprint Level Aboveground (~82 ft) 03-19 DAAC
Biomass Density (AGBD) diameter HDF5
AGBD, AGBD lower and upper
prediction intervals, SE of AGBD,
AGBD model prediction, and AGBD
model prediction error
GEDIO4_B 1 km 2019-04-18 to 2023- | ORNL
Gridded Above Ground Biomass (~0.6 mi) 03-16 DAAC
Density (AGBD) grids GeoTlFF

Mean AGBD, uncertainty of mean
AGBD, SE of mean AGBD, SE as
fraction of mean AGBD, uncertainty
by sampling or model method.

GED)!

ECOSYSTEM LIDAR

Source: NASA EarthData.
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https://github.com/NASA-EarthRISE/training_Getting_started_with_GEDI_spaceborne_lidar/blob/main/GEDI_Product_Reference_Tables.pdf
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20L4A
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20L4A
https://d3o6w55j8uz1ro.cloudfront.net/s3-d0f68fa49c8cba12794bb586349f2341/ornl-cumulus-prod-public.s3.us-west-2.amazonaws.com/gedi/GEDI_L4A_AGB_Density_V2_1/comp/GEDI_L4A_V2_Product_Data_Dictionary.pdf?A-userid=None&Expires=1757959694&Signature=Aa1QuAKoh18ZhZXG7roOCeQrSR%7EhXcHHzUB6mJE2qLChLRilnMAlSQ2M7wwcxNE-N2scN40g0PjYKKUJYrDtgchfDfKA6EKVLgTIyVTGcSkr8z5SYbmWv6x-qWsTGwEP9bpnNx%7E58t61mj0I5iZ1EnJjbtl48VVcGTHRfqNr6UpBbcCvfHocn8zKf0IeMl1xIIG7GJ9K6tUZrnR3idaRQzMxN3%7EGKCWsL7hXcvqLLOPoMZ3PQT1Ly11Z68E5MNMCyFBeXq4LyMl4AJn6vqckmTWa2GizF5wu3jYOTnzdkUtchCrKjlBgbWiUXnovTRQPEVNWCVpyRAo3ZR7%7EHPBKRw__&Key-Pair-Id=K3C82G6IBNME9J
https://d3o6w55j8uz1ro.cloudfront.net/s3-d0f68fa49c8cba12794bb586349f2341/ornl-cumulus-prod-public.s3.us-west-2.amazonaws.com/gedi/GEDI_L4A_AGB_Density_V2_1/comp/GEDI_L4A_V2_Product_Data_Dictionary.pdf?A-userid=None&Expires=1757959694&Signature=Aa1QuAKoh18ZhZXG7roOCeQrSR%7EhXcHHzUB6mJE2qLChLRilnMAlSQ2M7wwcxNE-N2scN40g0PjYKKUJYrDtgchfDfKA6EKVLgTIyVTGcSkr8z5SYbmWv6x-qWsTGwEP9bpnNx%7E58t61mj0I5iZ1EnJjbtl48VVcGTHRfqNr6UpBbcCvfHocn8zKf0IeMl1xIIG7GJ9K6tUZrnR3idaRQzMxN3%7EGKCWsL7hXcvqLLOPoMZ3PQT1Ly11Z68E5MNMCyFBeXq4LyMl4AJn6vqckmTWa2GizF5wu3jYOTnzdkUtchCrKjlBgbWiUXnovTRQPEVNWCVpyRAo3ZR7%7EHPBKRw__&Key-Pair-Id=K3C82G6IBNME9J
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20L4B
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20L4B
https://d3o6w55j8uz1ro.cloudfront.net/s3-d0f68fa49c8cba12794bb586349f2341/ornl-cumulus-prod-public.s3.us-west-2.amazonaws.com/gedi/GEDI_L4B_Gridded_Biomass_V2_1/comp/GEDI_L4B_Gridded_Biomass_V2_1.pdf?A-userid=None&Expires=1757959837&Signature=UhWRcY%7EPQDtT1Nk-405Jf2kf1GAb-YRdnNSXb3Yc6YyTTvMJZVHgoFfjaViccDL1qtf1Kwueffgu1FV7O1Z22NKhYWF7iDMr%7E0d5BknmgrYjlgZosCcDHCzbGAUoOkcinpZwkxNeson2L2%7ERH8vcj1cJrzl%7EZnTN%7EEPCLHEWdpHkLKgFUnDNEKzwPu51hrYGJSfrvjYCsevc6CJnh2pLJ7pwbff1y1Q9dRpNc7WO4CZL9VTeIOptX-JRpBs2MzOjFUVQEVVW4Yz09Th0eMpS4KoVDfy8Z02CYrIblE6t7StkZzBhAJo1I-MH6OBcBg3xEMM28Y45yI-CpbLAj-g%7EQA__&Key-Pair-Id=K3C82G6IBNME9J
https://d3o6w55j8uz1ro.cloudfront.net/s3-d0f68fa49c8cba12794bb586349f2341/ornl-cumulus-prod-public.s3.us-west-2.amazonaws.com/gedi/GEDI_L4B_Gridded_Biomass_V2_1/comp/GEDI_L4B_Gridded_Biomass_V2_1.pdf?A-userid=None&Expires=1757959837&Signature=UhWRcY%7EPQDtT1Nk-405Jf2kf1GAb-YRdnNSXb3Yc6YyTTvMJZVHgoFfjaViccDL1qtf1Kwueffgu1FV7O1Z22NKhYWF7iDMr%7E0d5BknmgrYjlgZosCcDHCzbGAUoOkcinpZwkxNeson2L2%7ERH8vcj1cJrzl%7EZnTN%7EEPCLHEWdpHkLKgFUnDNEKzwPu51hrYGJSfrvjYCsevc6CJnh2pLJ7pwbff1y1Q9dRpNc7WO4CZL9VTeIOptX-JRpBs2MzOjFUVQEVVW4Yz09Th0eMpS4KoVDfy8Z02CYrIblE6t7StkZzBhAJo1I-MH6OBcBg3xEMM28Y45yI-CpbLAj-g%7EQA__&Key-Pair-Id=K3C82G6IBNME9J
https://www.earthdata.nasa.gov/data/projects/gedi

GEDI Data Products — Data Fusion Products (To-Date) GEB!

ECOSYSTEM LIDAR

Data Product Resolution Temporal Extent Archive/Format
— =
Derived Product /ﬁm 25m, 100 m 2011-01-06 to 2021-08-18 | ORNL DAAC
Pantropical Forest Height and Biomass from GeoTlFF

GEDI and TanDEM-X Data Fusion

Derived Product
Global Vegetation Height Metrics
from GEDI and ICESqgi-2

100 m, 200 m, 2019-01-01 t0 2022-12-31 | ORNL DAAC
500 m, 1000 m GeoTlFF

— ,"f
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https://github.com/NASA-EarthRISE/training_Getting_started_with_GEDI_spaceborne_lidar/blob/main/GEDI_Product_Reference_Tables.pdf
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20pantropical
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20pantropical
https://d3o6w55j8uz1ro.cloudfront.net/s3-d0f68fa49c8cba12794bb586349f2341/ornl-cumulus-prod-public.s3.us-west-2.amazonaws.com/global_vegetation/ForestHt_Biomass_GEDI_TDX/comp/ForestHt_Biomass_GEDI_TDX.pdf?A-userid=None&Expires=1757960680&Signature=grc-TR8W9LeN%7E4%7EuIndEqlWZYNzxd87%7EUO01DqcQcndGxCFgRsy8OJeWBH8SPTUS8-lzxrvCFp7tHozXkCA4az3u8LW%7Ee%7ETxq80xqmOX1%7E8eQ7VU9oHBVwjZKGAd8LIp%7EWoQFPGVM2uz46vuKFOdnoNRINXkOj1StDmf9E8UjioaEZSuaqV1RsuSWyCm2cDh-NV-7tOPbfk6bDaseEv%7EUt%7E85mg1Im%7E9Hn5Ur0yFo%7EL9KlDWw7mJB6dOuIZOj65xps7zC5idXqgJo-1kGFtLVnKf%7EYLfJtwMbBxM3OrB7wOlNXvoEWgTgC9Ty%7E-JVWo3-HC-9izHgs2HS8cD--fb7w__&Key-Pair-Id=K3C82G6IBNME9J
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20and%20ICESat
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20and%20ICESat
https://d3o6w55j8uz1ro.cloudfront.net/s3-d0f68fa49c8cba12794bb586349f2341/ornl-cumulus-prod-public.s3.us-west-2.amazonaws.com/global_vegetation/GEDI_ICESAT2_Global_Veg_Height/comp/GEDI_ICESAT2_Global_Veg_Height.pdf?A-userid=None&Expires=1757960846&Signature=bMWqfW8%7EITXUsEJjvHN%7EJoi1GSeS6hRFgMzPh3Fh%7EEuif4i93din%7EiCqNCZ8G9FDQTx5NNkqA-abUHVbYNB-MVy66SQ5tyJKuNcy-Hnh1sDBOTyeLdhStakfJO8nPL1p3OpUU%7EKClGtN1xF%7EGMAzKgGrzKn15mOCosNERaRH%7ENmkjRKPXou1ZCSHsltEiOdJZJCJx2G9zJSZJUkPZdXwGidIV1Y8MmvGHb69NytF7zUGeO%7EY7aRwcAy21JrNXVoMJidnd9CI2eZzSlo8Joz7WfZUJ895igsXN4-6pYQtKoLx-mD2VaRxeCf6C8ZYpzWVopc1sDkeKTRq8AtqQ5xR1g__&Key-Pair-Id=K3C82G6IBNME9J
https://www.earthdata.nasa.gov/data/catalog/ornl-cloud-forestht-biomass-gedi-tdx-2298-1#documents-and-resources
https://www.earthdata.nasa.gov/data/catalog/ornl-cloud-gedi-icesat2-global-veg-height-2294-1#overview

GEDI Data Products - Other Gridded and Derived Products GE !

ECOSYSTEM LIDAR

. Archive
Data Product Resolution Temporal Extent /

Format
Derived Product 1 km, 6 km, and 2019-04-17 to 2023-03-16 ORNL DAAC
Gridded GEDI Vegetation Structure Metrics and Biomass 12 km grids GeoTIFF
Density at Multiple Resolutions
Derived Product Country level 2019-04-18 to 2023-03-16 | ORNL DAAC
Level 4B Country-level Summaries of Aboveground Biomass GeoTlFF

Pg

Foliage Height Diversity
at 6 km resolution

-150  -100

Source: NASA ORNL DAAC. Source: NASA ORNL DAAC.
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https://github.com/NASA-EarthRISE/training_Getting_started_with_GEDI_spaceborne_lidar/blob/main/GEDI_Product_Reference_Tables.pdf
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20gridded%20vegetation%20structure
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20gridded%20vegetation%20structure
https://d3o6w55j8uz1ro.cloudfront.net/s3-d0f68fa49c8cba12794bb586349f2341/ornl-cumulus-prod-public.s3.us-west-2.amazonaws.com/global_vegetation/GEDI_HighQuality_Shots_Rasters/comp/GEDI_HighQuality_Shots_Rasters.pdf?A-userid=None&Expires=1757961018&Signature=pj0UR2-YPCGvTQLAPbzR9Jetj1QfVX1KzaBxoZRtdPiqOmPsdHE5xB88ATAxpHcXdwYptOUmX3pfVufsbWOZ-H1moUfI3%7ENVnf8iRAUZ66awXVwfjvS4aEcktbbWV3eSRJZ15suKSLGBUyL2iyY7oYOMyK48jp0oE30MpoYJyveAQnF9fcaP8lxfjGHtpqWBIX5ynar1ha2EOGc2%7EkeUrmAFrvEr2YGqPhsL0uprhiYpERQ2s1LYgquoZWVfExasAlA7jkR8I--1EP9hE0kS73WV1N5F9XmpW2Dft22doEyKiAxOw94mzy%7Evgo1XZpb03PiefEh28LirgiZmvY-6AQ__&Key-Pair-Id=K3C82G6IBNME9J
https://www.earthdata.nasa.gov/data/catalog?keyword=GEDI%20L4B%20Country-level%20
https://d3o6w55j8uz1ro.cloudfront.net/s3-d0f68fa49c8cba12794bb586349f2341/ornl-cumulus-prod-public.s3.us-west-2.amazonaws.com/gedi/GEDI_L4B_Country_Biomass/comp/GEDI_L4B_Country_Biomass.pdf?A-userid=None&Expires=1757960491&Signature=3BokGyLfQ0HP30MWREtOoywrEeHXAdaKGAIm8ZbjPSwKeR5QmCdb6PFuJ7D2tLDEjRI3C4iXQAvI71BEHp4viZ%7EdqcQBm-KlrhVE4Q4FghBbGaYuZt1-%7E3dRUzzssaimiolimq-tLHGFfoZfD5ve3rh2fQ6vsCTu%7E3DVY4fKO31NSrsqvsQmsF0qoGN8RBFXIiNSd1%7Exl6K1ubFtHSFic3u%7EnBrW5wZsSXRRfS4bGeO5AdLORRXXngcYok-ajv2XStOMwxIhkSl4ZC-eRndaFJuTm-Js8GZ7UJXzWt4oxS7WUjuJk09cvaw2DKqwJv3-jx-aO7njhfQj5CA-GqTnOQ__&Key-Pair-Id=K3C82G6IBNME9J
https://www.earthdata.nasa.gov/data/catalog/ornl-cloud-gedi-l4b-country-biomass-2321-1#documents-and-resources
https://d3o6w55j8uz1ro.cloudfront.net/s3-d0f68fa49c8cba12794bb586349f2341/ornl-cumulus-prod-public.s3.us-west-2.amazonaws.com/global_vegetation/GEDI_HighQuality_Shots_Rasters/comp/GEDI_HighQuality_Shots_Rasters.pdf?A-userid=None&Expires=1759438811&Signature=SyRlac5OqHRjDKZIcidOHtBiMa453XVIXWAZ%7Ek6bcLiZ8z6qfPUApHHS14dmivdNMvfPQv8PKYOBWSp7%7EEq07otLUgx3wAoywHF6gvU5WPajHTGgeEIvs11YdOE3wFj2RWnNAaBQDF-zaGsfkhfESjaAiCQFd%7ExCEUsUCVqmBfEZoW9apEW%7EyIBFnPduu1rTBKkN08%7EfReGtL0-3EFHjIs0DFfmHv81XRYmq5AikdDq-0L8jj6DUGTKP9Up5qLBbP7uwqa1oMR4P8JR4acioeit9v0iafuyEOSVxVVCZeA61RA2CnwZmX2ucOcWIp041TH0c4cQUg39KR0MSsFgvCQ__&Key-Pair-Id=K392G9DSBSGL6V

- T A

Section 3
Accessing GEDI Data Products




Choosing a GEDI Data Product to Work With

GEP)

ECOSYSTEM LIDAR

Data Temporal Spatial . .
Metrics/Estimations PerFi)od Resl.ooluiion el Sl
 L1B waveform |Footprints are [Original Smaller scale for local Not analysis ready-
 L2A elevation |individually 25m applications recommend locally
. & heights selectable for [diameter Can be used as training data specific quality
Footprint- - L2B vegetation |timestamp across the samples, cal/val, model filtering.
Level structure across the footprint inputs themselves. Require coding/
HDES * L4A biomass mission iterative processing
estimates lifetime. to subset the HDFS.
 L4C waveform Cannot be opened
structural in ArcGlIS or QGIS.
complexity
L3 heightand |Aggregated Gridded or Readily usable formats, GeOoTlFFs are
Gridded biomass temporal scaled to multiple resolutions, and time flexible
Aggregated, | ° L4B bpmoss penod;, some |[100m, period oggre.go‘res available. Quallty processing
Data-Fused | ° All derived for periods 200m, Good for regional, included buft is
Products products across several [ 500m, 1km, landscape, or global studies. globally applied.
timestamps, 6km, 12km. Improved or extended results
GeoTlFF others of footprint metrics and
annually. estimations.
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. . o _ae . 3
Several Access, Processing, and Visualization Options o PO

NASA EarthData earthaccess . . . .
: y g
search GUI Pvthon librar TESViS Harmony API SlideRule Earth rGEDI Google Earth Engine ediDB
L2A, L2B, L4A as vector
* = HDF5, ** = L3**, L4A*, L1B*, L2A%*, L2B*, . . " . . . & monthly rasters. L4B**, L1B*, L2A*, L2B*,
GeoTIFF All All L4B** L4A*, LACH L1B%, L2A% L4A L1B%, L2A%, 1287, Gridded Veg L4A*, LACH
Structure**
Map
Visualization v i EERENED Slnfine: v 7 (code) v
processing) tool
Tool
3D
Visualization v v (3D ALS point clouds)
Tool
GUI v v v v
v (merge multiple
A . . . . . products & formats)
Cloud Data v v v v v v
Access (AWS) (AWS) (AWS) (AWS) (Google) (AWS)
FS“‘:::;:; v (O\I:Ti::;pl no v v (point only) v (clip and subset) v (clip and subset) v (clip and subset) v (clip and subset) v
Temporal v v v v v v v v
Filtering
Python v v v v NA v v
R NA v Documentation
Con!mand v v
Line
Tools ORNL DAAC Tools v v v v (customization) v v (customization)
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https://search.earthdata.nasa.gov/
https://search.earthdata.nasa.gov/
https://github.com/nsidc/earthaccess
https://github.com/nsidc/earthaccess
https://modis.ornl.gov/
https://github.com/nasa/harmony-py
https://slideruleearth.io/web/rtd/
https://rgedi.r-forge.r-project.org/
https://developers.google.com/earth-engine/datasets/catalog/LARSE_GEDI_GEDI02_A_002_INDEX
https://gedidb.readthedocs.io/en/latest/
https://rdrr.io/rforge/rGEDI/man/
https://ornldaac.github.io/gedi_tutorials/docs/services.html

Tools for Accessing GEDI Data - NASA Earthdata Search and GEI:;
DAAC Tutorials

Any GEDI data product is available on Earthdata Search for download.

% | EARTHDATA SEARCH  Find a DAAC -

- EarthData is great for refrieving the gridded, ppe
aggregated, derived, and fused datasets. v« | s | = || 8

Search Search Results (33 Collections)

GEDI L2A Elevation and Height Metrics Data

— Can be used to download HDF5 files, but , :
further processing tools or programming 7= ] e | B
alternatives will be needed. S DT N -

Existing futorials and webinars for accessing g

GEDI data: * " ) -

— NASA LP DAAC Find and Use GED|
Webinar wEhe e L
- LP DAAC GEDI-Data-Resources Github
— NASA ARSET: Accessing and Analyzing
Lidar Data for Vegetation Studies Part 2/4
- Jupyter notebook tutorials in Python and
R vioa NASA ORNL DAAC tutorials

End i 5000 mi
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https://www.youtube.com/watch?v=UlrCC1Xp-wk
https://www.youtube.com/watch?v=UlrCC1Xp-wk
https://github.com/nasa/GEDI-Data-Resources/tree/main
https://www.youtube.com/watch?v=W-7gzSeHxS8
https://www.youtube.com/watch?v=W-7gzSeHxS8
https://ornldaac.github.io/gedi_tutorials/README.html

X
4

ECOSYSTEM LIDAR

Tools for Accessing GEDI Data - NASA Earthdata Search

&% | EARTHDATA SEARCH Find a DAAC - Feedback a’

(7]
o [7 ] 2 s - |

4 GEDI

29 Matching Collections

v Showing 20 of 29 matching collections Sort: Usage View: List
[ Temporal » || i} Spatial =

A
Start s s Data Global Footprint Level V002 I |
Li ]

ent @ I3 20" KR
igation ([GEDI}(https//gediumd.edu)

MM-[ HH mm 1 structure and dynamics 1o enable

( 2020-2029 )

2019 2020 20el 2022
1

‘rofile Metrics Data Global Footprint

el 3 2024 2025
' 7
89,630 Granules 2019-04-04 to Present * @09 m
] The Global Ecosystem Dynamics Investigation ((GEDI(htps.//gediumd.edu/))
mission aims to characterize ecosystem structure and dynamics 1o enable.
| Today
GEOSS - GEDIO2_B v002-LP DAAC i ]
Clear
(
Projects GEDI LAA Footprint Level Aboveground Biomass Density, Version 2.1
90,675 Granules 2019-04-17 102025-03-19 & X @O% R ju L} |
Processing Levels This dataset contains Global Ecosystem Dynamics investigation (GEDI) Level S

4A (L4A) Version 2 predictions of the aboveground biomass density (AGBD; L..
Data Format

GEQOSS+-GEDI_L4A_AGB_Density V2_1_2056 v2.1- ORNL_DAAC
2000 km
1000 mi

FOLA - NASA Privacy Policy - USA_gow Earthdata Access: A Section 508 accessible alternative
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http://drive.google.com/file/d/1WiwGStFuswws8uE2TDd23qT0Vui4-KnB/view

Tools for Accessing GEDI Data — TESViS GEDS

ECOSYSTEM LIDAR

Terrestrial Ecology Subsetting and Visualization Services (TESViS)
« Global Subsets by location, Fixed Sites Tool for pre-processed subsets, REST APl web service,

or find related tutorials and webinars.

k EARTHDATA Other DAACs -

s | EARTHDATA Other DAACS -

(S TESViS

TERRESTRIAL ECOLOGY SUBSETTING &
VISUALIZATION SERVICES

* Get Data Documentation

Home Click and drag the marker o select location

Terrestrial Ecology Subsetting & Visualization Services (TESViS)

‘GRID:

EASEGRID2
'

: Global Subsets - Fixed Sites Tool Web Service Resources
\—l Request subsets for | Pre-processed REST APl to retrieve Tutorials and
'\L\" any location subsets subsets webinars

The Terrestrial Ecology Subsetting & Visualization Services (TESVIS) provide user-defined subsets of selected data products at a scale useful for field
researchers in easy-to-use formats and are offered in collaboration with the Land Processes DAAC (LP DAAC (). Users may also find LP DAAC's
Application for Extracting and Exploring Analysis Ready Samples (AppEEARS () useful for subsetting, transforming, and visualizing remote sensing
data.

® SN

ID:1
Poin

Location: 35.9625", -84.295822°
Subset Size: 3 km (N-8) x 3 km (E-W)

oo
Signin to Add Location Il eVl

2. Select the Product(s): 1 of 39 products selected

#,OAK RIDGE Privacy Policy | Help a n

. MOD13Q1 *
-National Laboratory

MOD17A2H )
Gross Primary Productiv

Easy selection of L3 heights or L4B biomass at Tkm
grids or footprint L4A biomass data only.

GEDIO4 A «
Foot ovegrount

MCDé64A1 C
Bumed Area (Terra+Aqua)

Monthly, 500m
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https://modis.ornl.gov/

wy | EARTHDATA

2 ) TESVIS

TERMES TiRAL ECOLOCT SUSSETTING &
VESUALITA SorCEs

TIOM

Get Data

Home

Get Data

'Globa! Subsets Tool

Raquest a subset for any location on earth
provided as GeoTil! and 1exi format
inchuding wieractive lime-sares plots and
more Usaers speciy & site by sntering the
tite s geographic coordinates and the area
sulfounding that side from one pel up 10
201 x 201 km

b

& Subwed

Read more w

¥ OAK RIDG

O T

Documentation

Resources Publications

Fixed Sites Subsets Tool

Fixed Sites Subsets Tool

Download pre-processed subsets for 3000+
fledd and Mux towai sides for valdabon of
models and remole seming products The
goal of the Fued Shes Subsets Tool s 10
prapare summanes of seleclsd data
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Seld sites

Read more v

Privacy Policy | Help

TESViS Example With L3 Gridded Height and Biomass Product GE

Citation D History « Sign out

Web Service

Web Service
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ntegration of subsets Mo users’ workflow

Veed -y

Head more w

OBnEON
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http://drive.google.com/file/d/1hYPYCgbMu4uVF5hklGdNdSUnKuVBU59J/view

Email Notification when TESViS Download is Ready GEE

ECOSYSTEM LIDAR
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Q  Sewch mal

D O § 8 @ @ m D!
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Your ORNL DAAC TESViS Subset Order is Ready

Thank you for using e Termestnal Ecology Subsemang & Vieuaizanon Servces (TESWS) Giobal Suncets Tool af
ORNL DAAL Your order has Deen proced sed and s ready 10 dowmioad
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Citations
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http://drive.google.com/file/d/1F06h3QY2mp7ioY79Ic-98-nuGeBCtgbq/view

Tools for Accessing GEDI Data - SlideRule Client GEP:

ECOSYSTEM LIDAR

QX L1B waveforms, L2A heights, & L4A biomass

gt SlideRule a0

« SlideRule API

Documentation

« SlideRule Earth:

Science data

processing as a service

Jpdate View Pointsize 1

. . B View Control Live View State
- JlideRule Client Web =
- Advanced Filter Control Color Grad Max % 98
Application
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https://slideruleearth.io/web/rtd/
https://slideruleearth.io/web/rtd/
https://slideruleearth.io/
https://client.slideruleearth.io/
https://client.slideruleearth.io/

slideRule Client GED)

ECOSYSTEM LIDAR

ICESat-2 Land lce Sheet

ICESat-2 Canopy Heights

ICESat-2 Coastal B.lthy'meuy

ICESat-2 Geolocated Photons

ICESat-2 Inland Bodies of Water

GEDI Biomass Density

Q GEDI Elevations w/Canopy

GEDI Geolocated Waveforms

o !‘l, M oee a3 O
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http://drive.google.com/file/d/1eE-8eksC3SUlD3l36JhkPYsEs5mvTz1c/view

Tools for Accessing GEDI Data — Harmony AP GEDA

ECOSYSTEM LIDAR

What do you do once you have the spatial and temporally relevant HDF5 files?
« Are the files clipped to the spatial extente
« Do the files include ALL variablese How do you down select to a handful relevant to your analysise
« Transform the data to a preferred and format compatible across multiple geospatial platformes.
« Harmony APl works for L1B waveforms, L2A heights, L2B structure, L4A biomass, and L4C structural
complexity — all footprints only with additional capabilities to subset the data.

Tutorial Requirements
 NASA Earthdata Access Account
« Google Drive Account
« Google Colab

The Google Colab python notebook
« A GEDI data download, subset, analysis and visualization over a study area of Pinyon Pine forage
sites in New Mexico, and Paint Rock Research Forest in North Alabama (part of GEO-TREES field

data network).
« The Google Colab notebook indicates areas with “2" where the participants could change the
code lines if plugin in a different GEDI data product or their own defined study area.

Select GEDI L2B footprints.ipynb
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https://github.com/NASA-EarthRISE/training_Getting_started_with_GEDI_spaceborne_lidar/blob/main/tutorials/ARSET_Part2/Select_GEDI_L2B_footprints.ipynb

Additional Resources & How to Stay Updated GEE?

ECOSYSTEM LIDAR

« Reference the Algorithm Theoretical Based Documents and User Guides for a deeper
understanding in data characteristics.

« ORNL & LP DAAC sites for acquiring and processing data.

« Google Earth Engine, rGEDI, gediDB, and the tools we menfioned are advancing functionalities.

Getting_Started with GEDI Spaceborne Lidar
for Ecosystem Applications

GEDI Peer-Reviewed Publications

Recently Added Items

Title Added By Date Modified

and Analysis plot locations
the GEDI vegetation height data to demonstrate the

continental U.S. Credits.

The research is activel

Take the NASA EarthRISE GEDI applications Reference the collection of
focused fraining with hands-on futorials for GEDI-related literature,
data preparation and analysis. /otero group, and resources.
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https://gedi.umd.edu/data/documents/
https://ornldaac.github.io/gedi_tutorials/README.html
https://github.com/nasa/GEDI-Data-Resources
https://developers.google.com/earth-engine/datasets/tags/gedi
https://github.com/carlos-alberto-silva/rGEDI
https://github.com/simonbesnard1/gedidb
https://gedi.umd.edu/science/publications/
https://gedi.umd.edu/science/publications/
https://nasa-earthrise.github.io/training_Getting_started_with_GEDI_spaceborne_lidar/overview
https://nasa-earthrise.github.io/training_Getting_started_with_GEDI_spaceborne_lidar/overview
https://github.com/NASA-EarthRISE/training_Getting_started_with_GEDI_spaceborne_lidar

Part 2: Infroduction to the GEDI Mission and Its Derived
Products
Summary




Summary

* Mission Objectives & Applications: ISS-based GEDI (2019-2023, resumed 2024) quantifies ecosystem
structure for carbon cycle science, fire management, weather prediction, water resources, and
topography mapping beneath vegetation

 Data Product Levels: L1B (geolocated waveforms), L2A (elevation & height), L2B (canopy cover, PAI,
PAVD, foliage height diversity), L4A (footprint biomass), L4C (structural complexity index)—each
revealing different vegetation characteristics

» File Formats & Resolutions: Footprint datasets (~25m) use HDF5 hierarchical format requiring
specialized processing; gridded products (L3, L4B at Tkm+) use GeoTlFF format with quality filters pre-
applied

« Data Fusion Products: GEDI combined with ICESat-2 (increased sampling), TAanDEM-X INSAR (wall-to-
wall tropical maps), and Landsat (canopy height) 1o overcome discrete sampling limitations

« Calibration & Future Missions: Field plots (USFS FIA) establish allometric relationships validating GEDI
observations; future missions (EDGE, STV) will enhance sampling density and change detection

« Access Tools: Earthdata Search (download), TESVIS (L3/L4B subsetting), SlideRule Client (cloud
processing), Harmony APl (HDFS transformation), plus coding platforms (rGEDI, Google Earth Engine)
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Session 3

Due to the lapse in federal government funding, ARSET is unable to conduct Session 3 of this training
series.

We sincerely regret this inconvenience.
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Homework and Certificates

Homework:

— One homework assignment

— Openson 11/06/2025

— Access from the fraining webpage

— Answers must be submitted via Google Forms
— Due by 11/20/2025

Certificate of Completion:
— Attend the 2 live webinars (attendance is recorded automatically)
— Complete the homework assignment by the deadline

— You will receive a certificate via email approximately two months after completion of the
course.
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https://www.earthdata.nasa.gov/learn/trainings/spaceborne-lidar-monitoring-vegetation-structure-biomass-using-gedi

Contact Information

Trainers: « ARSET Website

« Stephanie Jiménez « ARSET YouTube
— si0114@uah.edu

« Savannah Cooley
— savannah.cooley@nasa.gov
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mailto:sj0114@uah.edu
https://www.earthdata.nasa.gov/data/projects/arset
https://www.youtube.com/user/NASAgovVideo/playlists

Resources

« Dubayah, R.O., S.B. Luthcke, T.J. Sabaka, J.B. Nicholas, S. Preaux, and M.A. Hofton. 2021. GEDI L3 Gridded Land Surface
Metrics, Version 1. ORNL DAAC, Oak Ridge, Tennessee, USA. hitps://doi.org/10.3334/ORNLDAAC/1865

« Dubayah, R., Blair, J. B., Goetz, S., Fatoyinbo, L., Hansen, M., Healey, S., Hofton, M., Hurtt, G., Kellner, J., Luthcke, S.,
Armston, J., Tang, H., Duncanson, L., Hancock, S., Jantz, P., Marselis, S., Patterson, P. L., Qi, W., & Silva, C. (2020). The
global ecosystem dynamics investigation: High-resolution laser ranging of the Earth's forests and topography. Science of
Remote Sensing, 1, 100002.

« Kellner, J. R., Armston, J., & Duncanson, L. (2023). Algorithm theoretical basis document for GEDI footprint aboveground
biomass density (AGBD) [Article]. Earth and Space Science, 10, e2022EA002516. hitps://doi.org/10.1029/2022EA002516.

« Kellner, J.R., Armston, J., & Duncanson, L. (2021). Algorithm theoretical basis document (ATBD) for GEDI level-4A (L4A)
footprint level aboveground biomass density. University of Maryland.

« Hofton, M. (2019). Algorithm Theoretical Basis Document for GEDI waveform processing: Transmit and receive waveform
interpretation for L1A and L2A products (Version 1.0). USGS/LP DAAC. LP DAAC

« Luthcke, S. B. (2019). Algorithm Theoretical Basis Document for GEDI waveform geolocation: L1B geolocation of
waveforms (Version 1.0). USGS/LP DAAC. LP DAAC

« Potapov, P, Li, X., Hernandez-Serna, A., Tyukaving, A., Hansen, M. C., Kommareddy, A., Pickens, A., Turubanova, S., Tang,

H., Silva, C. E., Armston, J., Dubayah, R., Blair, J. B., & Hofton, M. (2021). Mapping global forest canopy height through

integration of GEDI and Landsat data. Remote Sensing of Environment, 253, 112165.

Tang, H. Armston, J. (2019, December 6). Algorithm Theoretical Basis Document for GEDI L2B: Footprint canopy cover

and vertical profile metrics (Version 1.0). USGS/LP DAAC. LP DAAC
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https://doi.org/10.3334/ORNLDAAC/1865
https://doi.org/10.1029/2022EA002516
https://lpdaac.usgs.gov/documents/581/GEDI_WF_ATBD_v1.0.pdf?utm_source=chatgpt.com
https://lpdaac.usgs.gov/documents/579/GEDI__WFGEO_ATBD_v1.0.pdf?utm_source=chatgpt.com
https://lpdaac.usgs.gov/documents/588/GEDI_FCCVPM_ATBD_v1.0.pdf?utm_source=chatgpt.com

Thank Youl!
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