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Scalable Earth Observation Data Cubes for Advanced
Analytics of Dynamic Earth Surface Processes with terrabyte
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Background

Earth Observation Data Cubes (EODC)
are great alternatives to bulky image files
and to profit-base, commercial cloud-
computing services as well. Yet, there is
still a need to better integrate readily
available open-source tools and
libraries such as Xarray, Dask and ODC.
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Motivation

EODCs are key for handling large-scale
Analysis-Ready-Data (ARD). In this
study, we provide 4 step-based ARD
cube structure desighed with open-
source licensed packages, based on
freely-available STAC APIs. It is desighed
to support large-scale analysis of
dynamic Earth surface processes.
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Study Area and Data

Study area is the corridor of the Naryn
River in Kyrgyzstan. The riparian zone of
the river is highly dynamic land
surface. For data retrieval, two Spatio
Temporal Asset Catalog (STAC) APlIs
(terrabyte and Earth Search) and two

STAC collections are used (Sentinel-2
L2A and L1C).
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Figure 1: Annual mean NDVI distribution of all available scenes from STAC API

NDVI Time Series of a Vegetation Pixel at (542065, 4580675)
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Figure 3: Spectral profile before and after S2 co-registration in 2024
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Figure 4: 10-meters false color composite to 2.5-meters spatial resolution
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platform by DLR and LRZ.

o All methods in this study are performed with terrabyte services
* CPU nodes=1, cpus-per-task=40, mem=512GB/1024GB
* No GPU clusteris used

of 60 km? area is processed and exported in 00:05:07.
The data (15GB) is stored in Data Science Storage of 150 TB.
The code is developed in JupyterLab environment of terrabyte.
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* [nitial data cube of 10-m res (534 scenes, 6 bands) *
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