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Big Data From Space - GEDI

Global Ecosystem Dynamics 
Investigation (GEDI)
● Full-waveform LiDAR system
● Data since 2019
● N ~ 5.4 billion points
● Level 2A+B data, 94 variables 
● Point geometries (lon/lat)

Sampling pattern

https://gedi.umd.edu/mission/technology/
https://www.earthdata.nasa.gov/news/gridded-
level-3-data-product-facilitates-use-gedi-mission-
data

https://gedi.umd.edu/mission/technology/
https://www.earthdata.nasa.gov/news/gridded-level-3-data-product-facilitates-use-gedi-mission-data


Use cases

Lang, N., Jetz, W., Schindler, K., & Wegner, J. D. (2023). A high-

resolution canopy height model of the Earth. Nature Ecology & 
Evolution, 7(11), 1778-1789.

https://www.nature.com/articles/s41559-023-02206-6

Ho, Y. F., Grohmann, C. H., Lindsay, J., 

Reuter, H. I., Parente, L., Witjes, M., & 
Hengl, T. (2025). GEDTM30: global 

ensemble digital terrain model at 30 m 

and derived multiscale terrain variables. 
PeerJ, 13, e19673.

https://peerj.com/articles/19673/

Terrain,
Canopy height 
mapping

Potapov, P., Li, X., Hernandez-Serna, A., Tyukavina, A., 

Hansen, M. C., Kommareddy, A., ... & Hofton, M. (2021). 
Mapping global forest canopy height through integration of 

GEDI and Landsat data. Remote Sensing of Environment, 

253, 112165. https://doi.org/10.1016/j.rse.2020.112165

https://www.nature.com/articles/s41559-023-02206-6
https://peerj.com/articles/19673/
https://doi.org/10.1016/j.rse.2020.112165


File and Data Structure
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File and Data Structure

600+ files

Data are 
largely outside 
of Area of 
Interest!



Parquet

https://www.nasdaq.com/articles/8-types-of-flooring-2021-
03-15

https://vertexeng.com/insights/hardwood-flooring-
assessing-common-causes-of-damage/

https://www.nasdaq.com/articles/8-types-of-flooring-2021-03-15
https://vertexeng.com/insights/hardwood-flooring-assessing-common-causes-of-damage/


Parquet

https://www.nasdaq.com/articles/8-types-of-flooring-2021-
03-15

https://vertexeng.com/insights/hardwood-flooring-
assessing-common-causes-of-damage/

Tile Parquet

https://www.nasdaq.com/articles/8-types-of-flooring-2021-03-15
https://vertexeng.com/insights/hardwood-flooring-assessing-common-causes-of-damage/


Parquet
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Parquet for irregular data shape 



Parquet

Apache Parquet is an open source, 
column-oriented data file format 
designed for efficient data storage 
and retrieval.
- Feature 1: Compression
- Feature 2: Partitioning
- Feature 3: Lazy loading



Compressed

Source: https://cloudnativegeo.org/blog/2023/08/performance-explorations-of-geoparquet-and-
duckdb/

Fast access

Parquet Feature: Compression

https://cloudnativegeo.org/blog/2023/08/performance-explorations-of-geoparquet-and-duckdb/


Parquet Feature: Partitioning



Parquet Feature: Partitioning



Parquet Feature: Partitioning



Reconstruct Global Lidar by Apache Parquet

Source: https://medium.com/@vladimir.prus/spark-partitioning-the-fine-print-

5ee02e7cb40b

https://medium.com/@vladimir.prus/spark-partitioning-the-fine-print-5ee02e7cb40b


Reconstruct Global Lidar by Apache Parquet

partition-2
- gedi-o1b.parquet
- gedi-o2b.parquet

- gedi-o3a.parquet

- gedi-o4a.parquet

partition-1
- gedi-o1a.parquet
- gedi-o2a.parquet

Source: https://www.facebook.com/watch/?v=225802218720246

partition-3
- gedi-o3b.parquet
- gedi-o4b.parquet

- gedi-o5a.parquet

https://www.facebook.com/watch/?v=225802218720246


Getting closer to ARD

Result Processing Pipeline

HPC infrastructure 



Spatio-Temporal Blocking

E .g. res tructure  G E DI leve l 2 to spatio-temporal blocks

https://stac.openlandmap.org/GEDI02/collection.json

https://stac.openlandmap.org/GEDI02/collection.json?.language=en


Data Access and Visualization

https://stac.openlandmap.org/GEDI02/collection.json

https://stac.openlandmap.org/GEDI02/collection.json?.language=en


Parquet Feature: Lazy loading

https://docs.vertica.com/11.1.x/en/data-load/working-with-external-
data/querying-external-tables/improving-query-performance/

https://docs.vertica.com/11.1.x/en/data-load/working-with-external-data/querying-external-tables/improving-query-performance/


Parquet Feature: Lazy loading

It enables “lazy loading” data.
Cloud-optimized data format

Metadata
(spatial extent, temporal extent, data 

variable, chunk size, etc)

Data chunk 
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Parquet Feature: Lazy loading

Dataset 

|--- Partition

|--- File

|--- Row group

|--- Column chunk
|--- Page

Source: 

(1) Optimizing Access to Parquet Data with fsspec

https://developer.nvidia.com/blog/optimizing-access-to-parquet-data-with-fsspec/


Parquet Feature: Lazy loading

Access to our 
Repository for 
more detail. 

Thank you!

https://github.com/Open-Earth-Monitor/GlobalEarthPoint

https://github.com/Open-Earth-Monitor/GlobalEarthPoint

