MRS NFDIsEarth

German marine seismic data access
Mid Term Progress Reports NFDI4Earth Pilots and Incubators

GEOMAR Helmholtz Centre for Gcean Research Klel
= University of Bremen
University of Hamburg
+ all German institutions that produce seismic data

https://doi.org/10.5281/zenodo.7350942


https://doi.org/10.5281/zenodo.7350942

MRS NFDI4Earth

Marine seismic data access

» General Overview

» Seismic data

» Legacy seismic data

» Standard for future raw data
» Standard for futu"l‘é process_; atar., - _auas
> Expected outcomes B i




MRS NFDI4Earth

General overview




N
NFDI4Earth Pilot: German marine seismic data access GEOMAR
German marine seismic data access

» Development of a rescue strategy of legacy seismic data

» Development of an agreed standard for data archival

Motivation
» Seismic data handling is required by DFG for all cruises and has to fulfil the FAIR principles
» Retrieving legacy data is extremely valuable because of

« the geographic areas are not accessible any more for political reasons (Crimea, North
Cyprus, Russia)

« orresearch permits are no longer granted because of environmental legislation (ltaly,
Canada, US)

« they allow a temporal look into the Earth system (sediment system changes, seismic
oceanography)
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Seismic data
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Seismic data acquisition GEOMAR

» Imaging of changes of seismic velocity
and density

» Highest resolution of any marine
geophysical method (5-50 m resolution)

» Penetration down to 30 km (upper mantle)

» Main application in the past: oil and gas
exploration

» Possible future application: CCS (Carbon
Capture and Storage)

» Crucial for many geological research
directions: resources, climate change,
geohazards, tectonics

» Size of field data easily > 500 GBytes
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Crutchley and Kopp, 2017




An unrivalled look intoithe earth

3D seismic data

seafloor
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Legacy seismic data
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Legacy Data GEOMAR

DIGITIZE | I > | Repository > | Portal
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Standard for future raw data
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Standard for future raw data GEoMAR\

Data standard
Format set by SEG (Society of Exploration Geophysicists) Field Tape Standards : SEG-D file

Metadata standard

» GEOMAR, BGR (Bundesanstalt fir Geowissenschaften und Rohstoffe - Federal Institute for Geosciences and
Natural Resources), and Uni Kiel agreed

Consultation with Uni Bremen / Hamburg and AWI ongoing
Complex to find one solution for all

» Different output: raw data quality control 0

» Same output: raw data quality control 1

» Needs to be confirmed (e.g. test cruises)
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Data handling GEOMAR

Up to now
» Recording seismic data (shot or lines)
» Saved to tapes or discs ...

» Archived months or years later ...

New concept

Generation of one SEG-D file per shot

» Generation of corresponding metadata file per shot
» Automated synchronisation with DShip to Mass Data Management (MDM)
» Archival of raw data
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Framework AGMAR GEOMAR\

Arbeitsgruppe Marine Geophysik der Deutschen
Geophysikalischen Gesellschaft

!

NDFI4Earth Pilot: German marine seismic data access
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MRS NFDIsEarth DA MR: NFDI4Earth

DEUTSCHE ALLIANZ
MEERESFORSCHUNG

User Support Network I Repositories and Infrastructure

S
N DAM/DataHUB portal and viewer 6
GEOMAR - — marine-data.de —
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The DAM/DataHUB portal and viewer GEOMAR

DA.R( RLUANZ. HELMHOLTZ
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The DAM/DataHUB portal and viewer GEOMAR

PANGAEA MULTIBEAM RAW DATA BATHYMETRY (0... X

+ = SOURCE & DOWNLOAD
v E<Cgoh
LAYER TREE e | 1 Source (DON) hitps://doi.org/10.1594/PAN...
PANGAEA Dataset ID 923066
> O mm Expeditions v =9 CGAHYMETRY == x FILE INFO
Elevation 438284m File Suffix all
v O & Water 4 ¢ Ptk Marla S. Merian MBIO MB-System Data Format 58
O | Samples v Device Kongsberg EM 122 ... REFERENCES
. Date Time Start 2020-01-18 04:04:22.... Citation Karstensen, johannes; Lavik...
>0 W InSitu v Campaign Name MSM89 License ccBY-40
> O W Remote Sensing or Modelled - 2 HEME 0 Unerha: e e
@ showmore MEASUREMENT INFO
v O & Sediment (2 Platform Maria s. Merian
X Platform Type (NERC L0G Seave research vessel
>0 = InSitu = lethod (NERC LOS SeaDataNet muiti-beam echosounders
" Device (NERC 122 SeaVoX Devic Kongsberg EM 122 multibea..
> O mm Remote Sensing or Modelled v Sensor URN i
Ancillary SVP Available no
>I O ® Bathymetry b I Date Time Start 202001-18 04:04:22.095 UTC
Date Time End 2020-02-19 18:30:39.077 UTC
> 0 W Gazetteers - Elevation (Minimum) -6477.00m
Elevation (Maximum) 4200m
Elevation 438284m

CAMPAIGN & PROJECT INFO

e Campaign Name MSM89
DAM underway research data (Anne Wolfel) CampuignOptralName  EuRECen
Cruise Report (DOI) https://doi.org/10.2312/cr ...
Campaign Start 2020-01-17 00:00:00 UTC
Campaign Start Location Bridgetown
Campaign End 2020-02-20 00:00:00 UTC
Campaign End Location Bridgetown
Expedition Program https://www.Idf.uni-hambur...
BSHID 20200086
) ) Project Label DAM
v D E 2 D Se| sSMmic v 5 2 3 Project Name Underway Research Data
Clicki ng on the data opens a popup with Project URI hitosi/ allanz meerest..

PANGAEA STATUS

> 00 ™ RawData v measurement-specific metadata—including a PANGAEA Curstonevel Enhonced curation
> 00 B8 Processed Data v reference to the source ks sl

Depth Ty ELEVATION, Bathymetric ;

Ulrike Schroller-Lomnitz, 2022
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Standard for processed data GEoMAR\

Data standard
Format set by SEG (Society of Exploration Geophysicists) Technical Standards Committee: SEG-Y file

Metadata standard
> AWI - in-house solution: data stored in PANGAEA

» BGR (Bundesanstalt fur Geowissenschaften und Rohstoffe - Federal Institute for Geosciences and Natural
Resources) — in-house solution: in-house repository = visualization Geoviewer and GeoSeas/SeaDataNet

» Consistent data management would make the data much easier accessible to the community and in the
long-term may facilitate automatic access and big data approaches!

» Work in progress: Developing a metadata standard for processed data which describes the data to the extent to
be reusable and interoperable.

» Aligning with the industry initiative OSDU (Open Subsurface Data Universe) run by the Open Group to exchange
data and knowledge with the seismic industry
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Expected outcomes GEOMAR

Seismic data handling
» Agreed standard for the storage of 2D reflection seismic data
» Strategy for acquisition and storage of 2D reflection seismic data

» Proposal for implementation of this strategy and extension of the strategy for 3D reflection seismic data and OBS
data «— HMC (Helmholtz Metadata Collaboration) MetaSeis proposal

Seismic data archaelogy
» Full overview of existing seismic data at German institutions
» Prioritization of data to be rescued

» Applying for further funding - storage / manpower for archival
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Thank you very much for your attention!

Contact: ’ ‘
Janine Berndt (jberndt@geomar.de)
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