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Sentinel-1 datacube activities at Vienna

Å Overviewon infrastructureat EODC/TU Wien, Sentinel-1 datacube, and ƛǘΨǎapplications
Å Wagner et al. (2021) A Sentinel-1 Data Cube for Global Land Monitoring Applications, Big Data from Space 2021 
ό.L5{ΩнмύΣ му-20 May 2021

Å Global mosaicking + details on the preprocessing, data management, and quality curation:
Å Bauer-Marschallinger et al. (2021) The normalised Sentinel-м Dƭƻōŀƭ .ŀŎƪǎŎŀǘǘŜǊ aƻŘŜƭΣ ƳŀǇǇƛƴƎ 9ŀǊǘƘΩǎ ƭŀƴŘ 

surface with C-band microwaves, Nature Scientific Data, in review.

Å Today: focuson preprocessingactivities, datacollectionstatus, temporal parameterexamples, 
uptakein Copernicus GFM operational service
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Sentinel-1 in 9h5/Ψǎdatacube

Å S-1 backscatter data for all continents (ex. Antarctica)

Å overalaim: servinglandmonitoringapplications

Å coveringthe archivestarting 2015 

Å constantlybeingupdatedin NRT

Å + maintained+ qualitychecked

Å Sentinel-1 SIG0 (sigmanought) backscattercoefficient
Å Interferometric Wide (IW) swath Ground Range Detected (GRD)

Å VV & VH polarisation

Å fully pre-processed Ą ARD-like
Å but not compliant to CARD4L, as holding sigma nought instead of radiometric terrain-flattened (RTF) 

gamma nought

Å 30m Copernicus DEM-based terrain-correction

Å 20mpixel sampling
Å ƛƳǇǊƻǾŜŘ ƛƳŀƎŜ ǉǳŀƭƛǘȅ όƭŜǎǎ ǎǇŜŎƪƭŜύ Ҍ ǊŜŘǳŎŜŘ Ŏƻǎǘǎ όǎǘƻǊŀƎŜΣ ǇǊƻŎŜǎǎƛƴƎΧύ

Å co-registratedand co-formatted

Å tiled + stacked imagesin Equi7Grid

Å three-dimensional data access

Å additional layers and by-products (mean, incidence angle, etc.)
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soononline:
dataviewerfor

Sentinel-1 Global BackscatterModel (S1GBM)
https://s1map.eodc.eu/
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Sentinel-1 archive @ EODC
Å Number of images since launch of 

satellites
Å S1A ~ 1 million 

Å S1B ~ 0.6 million

Å each ~1 GB

Å Sentinel-1 observations over land
Å ~1.6 PB for Level 1 IW GRDH

https://eomex.eodc.eu/cm
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Sentinel-1 SAR pre-processing
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raw scenes

datacube 

preprocessingengine
for reprocessing: employedon VSC-3/4
heavy I/O activityon EODC Storage
outlook: SNAP 8 potentiallyincreasesspeed
(for mid latitudes) byfactor 2!
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gridding & tiling

Å storing, processing, analysis, and 
display is ideally in one single 
system

Å datatiling allowsdirect
parallelisation

Å Ą with Equi7Gridlittle geometric
distortionsand~2% geospatial
overhead
Å with Latlon~36% throughoversampling

Å with UTM/MGRS~30-50% through
massive overlapping, whenusedasby S-2

Å only 7 zones (compare with UTM: 62 
zones)

Å https://github.com/TUW-GEO/Equi7Grid
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Sentinel-1 data collections ςusedtile structure

T1

T3
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file organisation

geographiclogic file-system logic

georeferenced
imagestacks
per tile
Ą time via time-

stamp in 
filename

Å onefolder per tile
Å datacubeispopulatedwith

tiled & formatedfiles

Å mainlyGeoTIFFs(or netCDF)

Å with attachedmetadata

Å metadatabasekeeps
registeron datasets

Å python-baseddatacube-
interface yeoda
Å https://github.com/TUW-

GEO/yeoda

Å search/query, sort/ filter, 
display/plot, read/writeΣ Χ
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https://github.com/TUW-GEO/yeoda


TU WIEN ςBERNHARD BAUER-MARSCHALLINGER  |  EODC FORUM 2021| 2021-06-08

some data volume figures

Å Re-processing of Sentinel-1 archive triggered by new Copernicus DEM

Å 548 k Sentinel-1 IW GRDH products for 2019 + 2020

Å Processing took 1 ½ months using up to 450 computing nodes at VSC-3

Å Input: 471 TB

Å ~4 Million core hours 

Å Output: 181 TB

Å Ą basis for our global temporal parameters

Åto be completed in July (2015-NRT)
Å NRT: raw growth per month data

Å ~ 28 k IW scenes

Å ~ 23 TB 

Å SIG0 single image data collection growth per month

Å ~ 160 k tiled files

Å ~ 8 TB
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Continent Tiled Files Volume
global 3802 k 181 TB
Africa 685 k 34 TB

Antarctica 0.5 k 0.02 TB
Asia 821 k 39 TB

Europe 1030 k 48 TB
N-America 589 k 28 TB

Oceania 305 k 15 TB
S-America 372 k 18 TB

Sentinel-1 20m SIG0 data collection
(statusWǳƴŜΩнмΥ comprising2019-2020)
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2019 Queensland flood as captured by Sentinel-1 
on 30 January 2019

mapping of inland waters and inundation
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Global Flood Monitoring @  

Å JRC Copernicus EMS (CEMS) 
Global Flood Mapping (GFM) 
(new)
Å NRT-operations on global flood 

mapping

Å using our Sentinel-1 datacube 
architecture

Å Ą Talk of Peter Salamon, 
tomorrow in Session 3: 
α/ƻǇŜǊƴƛŎǳǎ Dƭƻōŀƭ CƭƻƻŘ 
aƻƴƛǘƻǊƛƴƎά
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CEMS
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GFM: example floods images from DLR & LIST & TU WIEN

Å GFM flood mapping
Å 3 algorithms based on 

Sentinel-1 (DLR, LIST and 
TU Wien)

Å Ensemble approach by 
majority voting

Å Example: Flood event in 
Greece (February 2018)E
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Chini et al., 2017

Martinis et al., 2015

Bauer-Marschallinger et al., in prep.
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TU Wien Harmonic Parameters

ÅBackscatter seasonality
ÅHarmonic model

ÅĄ Harmonic ParametersCi and Si

Synthesis Ą Reference imagefor specific time of year
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temporal parameters | examples over Thessaly | S-1 VV | orbit 175
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