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• ORCESTRA field campaign (Aug.–Sep. 2024)

• 8 subcampaigns

• 3 aircrafts, 2 stations, 1 ship, 1 satellite

Observational data during field campaigns
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How to make the use of observational data fun?
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How to make the use of observational data less annoying?



On site 

• Network-attached storage (NAS) 

• USB sticks/E-Mail attachments 

• Subsampled data (not the real data) 

• Quick looks (no data)

Standard solutions
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Back home 

• Hard drives 

• “Log in to our system” 

• Data repositories
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• Peer-to-peer network for file sharing

• Content-addressable storage (data integrity)

InterPlanetary File System (IPFS)
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$ ipfs add hello_world.txt 
bafkreigjrqslm57p6regbl7kn5etxoxmloy4js5sbhdpyk53i73g74vnge
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• Peer-to-peer network for file sharing

• Content-addressable storage (data integrity)

• On-site sharing (local network)

• Local caching (offline access)

• Trustless mirroring (no central authority)

• Consistent data access 
(remote and on-site use)

InterPlanetary File System (IPFS)
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Verifiable data access via content identifiers (CIDs)



• Zarr format (chunked and compressed) 

• Single analysis-ready datasets 

• Following a subset of CF Conventions and 
Attribute Convention for Data Discovery (ACDD) 

• Directly accessible via Python (ipfsspec) 
(and other languages)

Analysis-ready datasets
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import cartopy.crs as ccrs 
import matplotlib.pyplot as plt 
import xarray as xr 

halo = xr.open_dataset("ipfs://bafybeif52irmuurpb27cujwpqhtbg5w6maw4d7zppg2lqgpew25gs5eczm", engine="zarr") 
atr = xr.open_dataset("ipfs://bafybeifhj7cdxa5edqhgn2fvfa3ticiy6pz2f46jxye7r4hnihawzbxjra", engine="zarr") 
meteor = xr.open_dataset("ipfs://bafybeib5awa3le6nxi4rgepn2mwxj733aazpkmgtcpa3uc2744gxv7op44", engine="zarr") 

fig, ax = plt.subplots(figsize=(12, 4.8), subplot_kw={"projection": ccrs.PlateCarree()}) 
ax.set_extent([-65, -5, 0, 20]) 
ax.coastlines() 
ax.plot(halo.IRS_LON, halo.IRS_LAT, label=halo.platform) 
ax.plot(atr.LONGITUDE, atr.LATITUDE, label=atr.platform) 
ax.plot(meteor.lon, meteor.lat, label=meteor.platform) 
ax.legend() 
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Direct access to analysis-ready datasets

Rowan Orlijan-Rhyne 

Fri, 08 May, 16:15–18:00 
Hall X4 | X4.94 

Automated workflows for ever-growing, 
analysis-ready datasets at the 
Barbados Cloud Observatory 



Our IPFS ecosystem
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• Tracking of relevant CIDs via GitHub repo 

• Automated sync between various IPFS nodes 
(DKRZ, Florida State, Raspberry Pis, Laptops) 

• Redundancy in case of hardware corruption 

• Resilience in case of political corruption 

• Faster access for local users 

• Operating our own HTTP Gateway 
https://latest.orcestra-campaign.org

Our IPFS ecosystem
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Still work in progress, but surprisingly performant

https://latest.orcestra-campaign.org


• Memorising CIDs is annoying

• Metadata-rich browser lists all datasets

ORCESTRA Browser 
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Rendering of actual attributes (and data)

https://browser.orcestra-campaign.org

https://browser.orcestra-campaign.org


Generating DOIs
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• People (and journals) still like DOIs

• Creating DOIs usually involves filling out 
web forms with metadata

• Metadata may not fit the data
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$ dito doi register --publicationYear 2026 --cid=bafybeiczbv7mycr2jois6t4dq3zwiltycomwo5xxvjqcjz2ot3newzar6q 
 
$ dito doi publish --cid=bafybeiczbv7mycr2jois6t4dq3zwiltycomwo5xxvjqcjz2ot3newzar6q
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Creating DOIs for data that is actually used, with metadata that is actually attached to the data

$ dito doi register --publicationYear 2026 --cid=bafybeiczbv7mycr2jois6t4dq3zwiltycomwo5xxvjqcjz2ot3newzar6q 
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• The InterPlanetary File Systems (IPFS) enables the distributed sharing of scientific data 

• Content identifiers (CID) give access to the data and not only metadata (DOI) 

• We provide access to 50+ analysis-ready datasets 

• Datasets can be searched using a content-based data browser 

• Creating a dataset just once enables data usage, landing page rendering and DOI registration

TL;DR
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