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● Full-waveform LiDAR system
● Data since 2019
● N ~ 5.4 billion points
● Level 2A+B data, 94 

variables 
● Point geometries (lon/lat)

Sampling pattern
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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/
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Source: 
Spark partitioning: the fine print, Vladimir Prus, 2021 

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


partition-2
- gedi-o1b.parquet
- gedi-o2b.parquet
- gedi-o3a.parquet
- gedi-o4a.parquet

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

partition-3
- gedi-o3b.parquet
- gedi-o4b.parquet
- gedi-o5a.parquet
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The multi depth structure(lat in 1 degree / lon in 1 degree) 
outperforms flattened structure (1x1 degree grid)
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Source: 
(1) What is object storage? and File storage, block storage, or object storage?
(2) Polars — DataFrames for the new era

Cloud Object Storage

https://www.redhat.com/en/topics/data-storage/file-block-object-storage
https://www.redhat.com/en/topics/data-storage/file-block-object-storage
https://pola.rs/
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Access the repository here:
https://github.com/Open-Earth-Monitor/GlobalEarthPoint



Use Cases of Big Vector Data - Short vegetation mapping



Icesat-2 ATL08v006 in 20m segment 

- n_ph_20m:  Number of photons in 20m
- med_ht: Median of vegetation photons relative height

24.8 billions

Generating extra attributes

Filter

By:
- n_ph_20m >= 3: number of photons in 20m greater than or equal to 3

*separate segments with valid data
- med_ht <= 5: median less than or equal to 5m 

*focus sample on areas dominated by low vegetation
- night_flag == 1: data acquired at night

*reduction in RMSE of more than 1m

Icesat-2 ATL08v006 in 20m segment 
for Short Vegetation Mapping

4.9 billions

Production Process

Use Cases of Big Vector Data - Short vegetation mapping

Processing in 2 hours with a HPC 96 cores  

~ 4TB



Questions & 
Feedback


