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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)



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

Terrain,
Canopy height

mapping

Ho, Y. F., Grohmann, C. H., Lindsay, J., ‘7"‘ ‘QI""‘ “{{:‘ e e
Reuter, H. |., Parente, L., Witjes, M., & Gooi " Toca 7 — el
Hengl, T. (2025). GEDTM30: global I““l'::—j‘“—:r“—”'J—P‘Jw s s s e O
ensemble digital terrain model at 30 m ['] % 2 ]t;_‘ br_] -
and derived multiscale terrain variables. | s | meton | pesn || e |
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Peerd, 13, e19673.
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https:/peerj.com/articles/19673/ - ] e

otapov, P., Li, X., Hernandez-Serna, A., Tyukavina, A., . .
Haneen, M. C. Kommareddy, A., ... & Hotton, M. (2021). a9 N., Jetz, W., Schindler, K., & Wegner, J. D. (2028). A high-
Mappiné globai il canopy’ he,ight through ’integration of ;:gsollut'mn ca1n1opy height model of the Earth. Nature Ecology &
GEDI and Landsat data. Remote Sensing of Environment, volution, 7(11), 1778-1789. -
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
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‘@ monitor File and Data Structure

In this example of a Version 2 Level 01B product, the filename GEDIO1_B_2019110110221_001997_03_T03335_02_005_01_V002.h5 indicates:

« GEDIO1_B = Product Short Name
e 2019110 = Julian Date of Acquisition in YYYYDDD .
e 110221 = Hours, Minutes, and Seconds of Acq 2 3
e 001997 = O = Orbit, 01997 = Orbit Number
e 03 = Sub-Orbit Granule Number

T03335 = T = Track, 033335 = Track Number

02 = Positioning and Pointing Determination Sy
» 005 = PGEVersion = SDPS Release Number
01 = Granule Production Version

e V002 = Version Number

¢ .h5 = Data Format
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@ monitor File and Data Structure

Search Results (0 Collections)

- Data are
. largely outside
of Area of
i & Interest!
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Parquet
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https://www.nasdaq.com/articles/8-types-of-flooring-2021-03-15
https://vertexeng.com/insights/hardwood-flooring-assessing-common-causes-of-damage/

@a OPEN EARTH

moniTor Parquet



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

U Layers..20m - OIS x
Project fOR Yew fayw Fettogs Phges Vector Rater Dutsbene  Wed  Progesung  Help
] BREE D’:’f"; 2212'(", AR O BrEa-GNERI S, "h
RV e 2B
Vakoe Took o
¢ Enable

Table  Gragh  Options
Osomas 2 3

Layer Vi
3 @tm 53 TI02.. out of estent

2 Hisrade ot of entern
3 S o 19 eutof extenn

& oucaropy N 00

Cooedinate: (3695388 2110466, 3505529 156456)

Layors o=
A YR 2U

4 ¢ GEOL elev lowestmade etrs .
- ¥ eutope et oem

"
- Hillihade
15358y

20790
« 4 3 dum sd TI0206
1 3

?

| Parquet for irregular data shape




«-< OPEN EARTH

@ moniTor  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
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moNiITor Parquet Feature: Compression

Time Taken by Pandas for Different Formats File Sizes for Different Formats

Format
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Library
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Fast access

Source: https:


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

June
July

August

x’f{/f*
data-0.parquet
'_._._,_.—-—""
_______ - data-1.parquet
N

data.parquet data-2 parquet

. Partitioning
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moniTorR Parquet Feature: Partitioning

June
July -

August
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Parquet Feature: Partitioning
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moniTorR Reconstruct Global Lidar by Apache Parquet

- . . ”
” ¥ - 4 - '.I -
”~ "4 ) -~ ” o~
- p 4 .
’
s p »

-
- o
J /
4

Spark

NN N
% \ L .
p B Ty '\\
! \ N N

\ N\ \

%R
\\ \\ \

3 Bw

Source: h



https://medium.com/@vladimir.prus/spark-partitioning-the-fine-print-5ee02e7cb40b
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moniTorR Reconstruct Global Lidar by Apache Parquet

partition-1
- gedi-ola.parquet
- gedi-o2a.parquet

partition-2

- gedi-o1b.parquet
- gedi-02b.parquet
- gedi-o3a.parquet
- gedi-o4a.parquet

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

- gedi-oSa.pari uet



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

LP DAAC ' LP DAAC
GEDIO2A GEDI02B
| |

|

v

Quality flag =0

Degradation flag != 0

Sensitivity > 0.95

| |
v

[ OLM-GEDI02 }

Processing Pipeline

Getting closer to ARD

Processing servers

HPC infrastructure
‘Table 1. Summary of raw GEDI and OpenlLandMap GEDL
Product |, DAAC GEDI02 | OLM-GEDI
Name
g‘"" 03.25.2019 ~ 03.15.2023
overage
Data - Level 2A: 1018 TB | Level 2 A&B:
Size -Level 2B: 220TB | 759 GB
Data Hierarchical Data GeoP
Format | Format (HDF) g
Result
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@ moniTor Spatio-Temporal Blocking

£.g.restucture GED/level 2 o spatio-temporalblocks

lon=-105 Iat-30_year—2023 gedi_l2ab

n OpenLandMap STAC
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» \.‘ 4
o i
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gedi-o4b.parquet vy =
i - gedi-ola.parquet - gedi-o2b.parquet v
1. Streaming gedi-oza.parquet - gedi-o3b.parquet P

- gedi-03a.parquet gedi-o4b.parquet ssets
| > GeoParquet foma]
| l l > Overview o .
\J [ sow Jovervew | nasmss |

2. Aggregation part/t/on 1 partition-2 partition-3 https://stac.openlandmap.org/GEDI02/collection.json -

223 iy T GPRBESALN = e pia rons 1
di_l2ab.parquet - gedi_l2ab.parquet - gedi_l2ab.parquet


https://stac.openlandmap.org/GEDI02/collection.json?.language=en
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Data Access and Visualization

&&0penLandiap

OpenLandMap GEDI level2
in OpenLandMap STAC

Description

Global Ecosystem Dynamics Investigation (GEDY) is a full waveform satelite LIDAR (Light Detection And Ranging), collecting 3D
measurements over land (Yough recorded backscatiered laser energy. Le.. wavedorms) near-globally, beteeen 51.6° Nand S
wizhin a laser footpeint diameter of 25 m between 2019-03-25 and 2023-03-15. To foster the uptake and mask out the complexty
and large data volume of GEDI products (GEDI L2, version 2.- V002) to the OEMC and broader users, we aim 10 host pre-filtered
and high-quality GEDI points (i ding their relative heights, and i and derved-attributes) and ofler them as a doud
service.

License cCc-ay-4.0
Temporal Extent 2572019, 12:00:00 AM UTC - 3152023, 12:00:00 AM UTC

Asset

items €

lon=-10_lat=0_year=2019_gedi_I2ab

ANS201S, G55 18 AM UTC - 127182018, 33337 PMUTC

lon=-10_lat=0_year=2020_ged|_I2ab

V92020 91251 PMUTC - 12282020, 22047 PMUTC

=-10_lat=0_year=2021_gedi_I2ab

US/2021, 94T00 AMUTC + 1102021, 5.40°15 AM UTC

lon=-10_lat=0_year=2022_gedi_i2ab
L5022, 9SS MM UTC « 122002022, 115255 MM UTC

=-10_lat=0_year=2023_ged|_I2ab

L2023 101655 PV UTC - 228/2023 114612 PMUTC

lon=-10_lat=10_year=2019_gedi_i2ab

429000, S50 PUUTC - 121772010, 8 3016 AM UTC

[mml<wlpww Em*l

lon=-100_lat=50_year=2019_gedi_I2ab

ANY2019, 51331 PN UTC - 121872019, 04735 PM UTC

lon=-100_lat=50_year=2020_gedi_12ab

VE020, 822190 AMUTC - 12302000, 12220 PN UTC

lon=-100_lat=50_year=2021_gedi_i2ab

U12021, 10°57.31 AN UTC - 123172021, 10349 PM UTC

lon=-100_lat=50_year=2022_gedi_I2ab
VY2022, 103831 AM UTC - 12731/2022, 155203 AM UTC

lon=-100_lat=50_year=2023_gedi_l2ab

V12023, 110211 AM UTC - 3192023, 61501 AMUTC

lon=-105_lat=15_year=2019_gedi_12ab

W202000, LOA0PMUTC - 121672019, 1L AT SE PR UTC

https:// land / GEDI0/collection]


https://stac.openlandmap.org/GEDI02/collection.json?.language=en
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Parquet Feature: Lazy loading

Partition Pruning

A

Column selection
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Read only the
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https://docs.vertica.com/11.1.x/en/data-load/working-with-external-data/querying-external-tables/improving-query-performance/
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moniTor 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 Data chunk
01 02
Data chunk Data chunk
n-1 n
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moniTorR Parquet Feature: Lazy loading

It enables “lazy loading” data.

Cloud-optimized data format

Metadata

(spatial extent, temporal extent, data
variable, chunk size, etc)

\ 4

Data chunk Data chunk
01 02
Data chunk Data chunk
n-1 n
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@ moniTor  Parquet Feature: Lazy loading

Parquet File_~"| Row Group.
| Footer Metadata

Dataset :
|___ Partition Figure 1. High-level visual representation of the Parquet file format

|- File R

|--- Row group
|--- Column chunk DaLh. o pRthes o
|___ Page : i ouser JJ- ns, sys: 0 ns, total: 634 ms
Source:

(1) Optimizing Access to Parquet Data with fsspec e



https://developer.nvidia.com/blog/optimizing-access-to-parquet-data-with-fsspec/
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https://qithub.com/Open-Earth-Monitor/GlobalEarthPoint
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https://github.com/Open-Earth-Monitor/GlobalEarthPoint

