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Processing Copernicus Sentinel data 

with GRASS GIS

Markus Neteler and Carmen Tawalika

mundialis GmbH & Co. KG

www.mundialis.de

FOSS4G 2016, Bonn, Germany

http://www.mundialis.de/
http://www.mundialis.de/
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Who we are

mundialis GmbH & Co. KG

● founded in 2015 in Bonn by T. Adams, H. Paulsen and 
M. Neteler

● at time 6 staf

● massive GIS data processing and Earth Observation

● ofers decades of experience in Open Source GIS
(especially GRASS GIS development)

● gained HPC experience through processing of
MODIS Land Surface Temperature : “EuroLST”
– 15 years of gap free daily data at 250m resolution

Credit: Contains modified Copernicus Sentinel data [2015]/ESA

http://www.mundialis.de/
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Why frontend, backend and such for Sentinel-2?

62,000 Sentinel-2A scenes…
each of 5GB size (in average)

Credit: Airbus

https://sentinel.esa.int/web/sentinel/missions/sentinel-2/mission-status
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The frontend: Web interface

User interactions:
Cloud coverage, time range, area of interest, UUID

Online available at:  http://maps.mundialis.de/

http://www.mundialis.de/
https://sentinel.esa.int/web/sentinel/missions/sentinel-2/mission-status
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The frontend:  Preview and ordering
 of processed Sentinel-2
 scenes (atmospherically 
 corrected)

Color composites, Land/Water layer, 
Vegetation Indices,... more to come!

Pre- and post earthquake overpass

http://www.mundialis.de/
http://maps.mundialis.de/
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The software behind our 
Sentinel-2 processing chain

Full Open Source software stack

http://www.mundialis.de/
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The backend: 
High Performance Computing

Open Source
HPC geospatial
data analysis

OpenStack

Photo: Florian HirzingerCC-BY-SA

We are currently experimenting with
diferent solutions:

● “Bare Metal” system in Frankfurt
● Google + Amazon Cloud Platform
● CloudSigma IaaS

Take the algorithms to the data!

http://www.mundialis.de/
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The backend: cloud computing

Data size:
Input data: S2 scene = 5-7 GB compressed
Prepare for up to 250GB of temporary data per scene

http://www.mundialis.de/
https://de.wikipedia.org/wiki/CERN#/media/File:CERN_Server.jpg
http://www.osgeo.org/
http://grass.osgeo.org/
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GRASS GIS processing of Sentinel-2 
data

Processing steps 1/2

● atmospheric correction step with “sen2cor”
● Issues: sen2cor sometimes fails
● Solution: sit & wait (next sen2cor version?)

 
● Mosaic of tiles with highest resolution using GDAL VRT

● Issues: diferent UTM zones may be mixed in 
one S2 scene

● Solution: use r.import with reprojection on the fly

● Import into GRASS GIS
● Next: Web or GIS processor…

http://www.mundialis.de/
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GRASS GIS processing of Sentinel-2 
data

Processing steps 2/2

● Web processor: target is optimal data reduction
● rescale to 8 bits with # operator of r.mapcalc 
● Remove black border with MASK
● Generate color composites or vegetation indices
● Export to compressed GeoTIFF

● GIS processor: target is best quality, no reduction
● Process scene classification layer
● Export to multilayer GeoTIFF

● Placename identification with OSM nominatim

http://www.mundialis.de/
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The frontend: Visualising the results

Sentinel-2 scene over 
shaded terrain

Sentinel-2 scene
with OSM streets

Sentinel-2 scene over 
elevation model etc.

http://maps.mundialis.de/

http://www.mundialis.de/
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Web client on mobile devices via Web

Visualization of the 
ordered Sentinel scene 

on the mobile device 
via Web

Responsive design
= mobile ready

User notification: “Your 
processed  Sentinel scene 
is now available at
… URL ...

http://www.mundialis.de/
http://maps.mundialis.de/
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New: GRaaS – REST API implementation 
for easy deployment of processing jobs

Purpose

● Horizontally scalable 

processing, analysis and 

visualization service

● REST API to perform

● Massive parallel

processing

● Resources and user 

management

Deployment:

currently on AWS + CloudSigma

Scope: European Cloud

http://www.mundialis.de/
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New: GRaaS – REST API implementation 
for easy deployment of processing jobs

Developed by Sören Gebbert

I/O saturation
(… add more 
Nodes = $$)

Caching
efects
(faster)

Tests on Google cloud

http://www.mundialis.de/


  

©
 2

0
1

6
, 

m
u
n
d
ia

lis
 G

m
b
H

 &
 C

o
. 

K
G

 –
 h

tt
p
:/

/w
w

w
.m

u
n
d
ia

lis
.d

e
/

GRaaS – REST API implementation

http://www.mundialis.de/
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Use cases

● Time series analysis e.g. in agriculture: trends and anomalies

● Using the new temporal algebra implemented in GRASS GIS

data along trajectories can be extracted (e.g. GPS track over a 

time series)

● Generating input for predictive models
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Conclusions

● For us GIS & Earth Observation belong together!

● Thanks to GDAL, using Sentinel-2 data in GRASS GIS is easy

● Thanks to the efficient memory management in GRASS GIS 
the processing of massive data is very efficient

● New REST API: huge potential for distributed computing with 
clear interface, user and resources management

Credit: Contains modified Copernicus Sentinel data [2015]/ESA
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Dr. Markus Neteler

mundialis GmbH & Co. KG

Kölnstraße 99

53111 Bonn, Germany

Email: neteler@mundialis.de              
Web:   http://www.mundialis.de

Credit: Contains modified Copernicus Sentinel data [2015]/ESA

Earth as art…

    ...thank you
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