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New opportunities with open access
● Political changes

○ Publicly funded data should be open and accessible

● New standards
○ NetCDF-CF
○ OpenDAP - users can define and select slice of data set before download
○ OGC, INSPIRE, NASA DIF, NASA GCMD keywords, etc.

Data can be found and streamed over the internet -
Allows access to pixels rather than images



Nansat - a scientist orientated Python package for 
geospatial data processing
● https://github.com/nansencenter/nansat 
● Bygger på GDAL, men legger til beskrivelser av datasettene i form av metadata

○ Kombinerer allsidigheten og styrken til GDAL med kunnskap om og beskrivelse av datainnholdet
○ Støtter over 40 ulike formater fra satellitt og numeriske modeller
○ Støtter ethvert griddet datasett som følger NetCDF-CF-standarden

● “Lazy operations” - operasjoner beskrives i xml og utføres først når dataene skal 
leses ut (f.eks. som numpy.array)

○ Reprojisering
○ Subsampling
○ Cropping

● Tillater strømming av data fra OpenDAP

https://github.com/nansencenter/nansat


Workflow



Geo-scientific Platform as a Service (Geo-SPaaS)
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Adding metadata to Geo-SPaaS catalog

1: SSH to virtual machine (VM): 
$> vagrant ssh <vm-name>

2: Add metadata to database:
$> cd ~/geospaas_project/
$> ./manage.py ingest <path to dataset>

4: Start IPython shell to search, access, and analyse data: 

$> ./manage.py shell

5: Or go to http://192.168.33.15:8888/ to try the Jupyter Notebooks (psw: 
vagrant)

Works on all data that can 
be read with Nansat

http://192.168.33.15:8888/


ESA GlobCurrent - overflatestrøm fra satellitt vs drivbøyemålinger
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Search, connect and access metadata at Ifremer
Search GlobCurrent repository



Search, connect and access metadata at Ifremer
Search GlobCurrent repository

Read metadata



Search, connect and access metadata at Ifremer
Search GlobCurrent repository

Read metadata
Create xml mapping to region of interest



GlobCurrent Use Case - collocate with surface drifters
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Collocate GlobCurrent with surface drifters
Drifters at same time and location as 
the GlobCurrent dataset



GlobCurrent Use Case - access remote data and plot
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Access remote GlobCurrent data and plot

Actual operations are performed here



The Agulhas current



Sea ice drift from SAR
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Sea ice drift from SAR
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Geo-SPaaS Virtual Machines for sea ice drift 
Functionality of 
django-sea-ice-drifters:
1. Remove thermal noise from Sentinel-1 

data
2. Prepare quick-looks for web-browser 

display
3. Find pairs of SAR images
4. Run sea ice drift algorithm for each pair
5. Compute sea ice deformation
6. Create maps of averaged sea ice 

deformation

Step #3 is very difficult without a database 
solution. Geo-SPaaS enables easy data 
search.

SAR images from Sentinel-1 for 26 March 2017 in a browser-based viewer



Geo-SPaaS Virtual Machines for sea ice drift 
Leads (cracks) in sea ice can be observed as 
dark lineaments. Leads appear and disappear 
due to convergence, divergence and shear of 
sea ice drift flow.

SAR images from Sentinel-1 for 27 March 2017 in a browser-based viewer



Geo-SPaaS Virtual Machines for sea ice drift 
Deformation of sea ice is derived from sea ice 
drift and is seen as convergence and 
divergence zones. They coincide in space 
with sea ice leads. Weak ice can be detected 
both by static (detection of leads) and 
dynamic (deformation of ice motion) 
approaches.

Ice drift and deformation from Sentinel-1 images for 23 - 27 March 2017
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Summary
New opportunities:
● Open data and standards
● Open-source solutions for provisioning of virtual machines
● Git version control

→ Simplified and improved workflow management and team collaboration

● Data storage is distributed
○ “moving processing to the data” is not straight-forward...

● Nansat/GDAL and OPeNDAP allows access to pixels instead of 
images


