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Managing National Marine Data -

Challenges to managing a national data centre



Strategy:

 Our objective is to help the Caribbean region maximise their access to 

local marine data

 National Oceanographic Data Centres (NODCs) play a key role in meeting 

this objective

 We will share our experiences and challenges of managing the UK NODC

 But, challenges quickly require solutions beyond a single NODC

 So we will share the wider context in which NODC operate as an overall 

approach to wide/easy access to regional marine data

 Transfer learnings to help solve regional challenges

Managing National Marine Data-
Challenges to managing a national data centre



Agenda

1. Introduction to British Oceanographic Data Centre

- The UK National Oceanographic Data Centre (NODC)

2. Challenges (& some solutions) of a NODC

3. Share Caribbean regional experiences & challenges

- Identify potential lessons learnt from BODC that could transfer to Caribbean

- Future collaborative projects under the CME Programme

Managing National Marine Data-
Challenges to managing a national data centre



1. Introduction to British Oceanographic Data Centre

- The UK National Oceanographic Data Centre

1.1 What we do:

- Core Service

- Long term availability of data

- Services

- Vocabulary Server

- Near real time delivery system

- Rich metadata/information

- e.g Cruise inventory

- Some metrics

1.2 How we do it:

- Data ingestion Projects

- Data management Projects

- Technology/System Projects

1.3 Structure

- BODC

- Networks: 

- NERC

- MEDIN

- SeaDataNet

1.4 Compliance

- NERC Data Policy

- EU data policy

- Open Data

1.5 Funding



1. Introduction to British Oceanographic Data Centre

1.1 What we do



Core service

Data delivered 

to BODC
We check the data

for completeness

We archive a copy

(in future proof format)

We research the 

context

We document 

details of the dataset

We record all ingestion

steps and decisions



What happens to data?

We review the quality 

control of the data

We tag with metadata

from controlled vocabs

We convert the data

to a standard format

We check our 

processing

We bank the

final version

We expose the

dataset online



The end result

Data
Fully 

docume

nted

Complete

metadata

Quality controlled
Secure long-term 

storage

Standard format

1. Data available via UI

2. Data available via web to other systems/networks

BODCwww

www.bodc.ac.uk/data/bodc_database/nodb/

http://www.bodc.ac.uk/data/bodc_database/nodb/


Problem: The Curse of Free Text

Solution: Controlled vocabularies

Services - NERC Vocabulary Server - NVS

Controlled vocabulary = 

‘..the use of predefined, authorised terms that have been preselected.’

- Specified when entering metadata



Services - NERC Vocabulary Server - NVS

https://www.bodc.ac.uk/data/codes_and_formats/vocabulary_

search/

Global usage of NVS

Submitted to the IODE Ocean Data Standards and Best Practices Project (ODSBP) as the European 

regional standard for controlled vocabularies in metadata and data formats descriptions of Marine and 

Oceanographic Datasets. 

Self-service

controlled

vocabulary

management

Controlled vocabulary = standard 

terms

‘..the use of predefined, authorised 

terms that have been preselected.’

https://www.bodc.ac.uk/data/codes_and_formats/vocabulary_search/


Services: Provide a near real time delivery 

system for marine autonomous systems



Services: Rich metadata & marine information

For example: Cruise inventory reports



Some BODC metrics…
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BODC user types



BODC in numbers 
2015 2016

Datasets  downloaded 74,000

Datasets available online 97,674

NVS calls 350,000

GEBCO grid downloads 34,000

GEBCO WMS calls 2,375,147

Web hits 920,000

Seal tag dataset 20,660

∆ 
37%101,187

63%570,950

38%20,985

69%4,018,361

6%979,686

59%32,815

13%110,063



BODC data by type



BODC downloads though BODC data portal
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1. Introduction to British Oceanographic Data Centre

- The UK National Oceanographic Data Centre

1.2 How we do it



Biological, chemical, physical and 

geophysical water column data 

Data ingestion Projects 

Data in
Embedded data management



Fluxes Across Sloping Topography of the North East Atlantic

Ocean Surface Mixing, 

Ocean Sub-mesoscale Interaction Study

UK Ocean Acidification

RAPID-watch

Atlantic Meridional Overturning Circulation

Biogeochemical global cycles

Antarctic Deep Water Rates of Export

Radiatively active gases from the 

North Atlantic Region and Climate Change 

MERMAN –

Clean Safe Seas Environmental Monitoring Programme (CSEMP)

DIMES

Diapycnal and Isopycnal Mixing Experiment 

in the Southern Ocean 

UK Tide Gauge Network

Data management & system projects



1. Introduction to British Oceanographic Data Centre

- The UK National Oceanographic Data Centre

1.3 Structure



Who are we ?

Software

Data Management

 50 people

 Liverpool and Southampton (42:8)

 Data managers: Software engineers (35:15)

 Gender: F-M: 31:19

 20 PhDs in Marine Science

 Tenure: days to 44 years  



What is BODC Today ?

A team of 50

and  a data management system

Data managers

Software 
engineers

Interoperability

experts

Marine 
scientists



Structure: NERC Environmental Data Network

2. Terrestrial & freshwater

3. Polar and cryosphere 5. Atmospheric & 

Earth Observation

4. Geosciences

1. Marine

5 

Environmental

Data Centres



cfpo@bodc.ac.uk oceannet.org



What is MEDIN? – UK marine data network
Open partnership 

Report to Marine Science Co-ordination Committee



A network of UK 

marine data centres

http://www.oceannet.org/data_submission
http://www.oceannet.org/data_submission


Structure: SeaDataNet – EU marine 

data network

BODC was very actively involved in 

SeaDataNet and SeaDataNet II

We not only provide data and 

metadata but are also involved in

• Managing Vocabularies for data 

processing, communication and 

quality assurance

• Developing European standards 

for metadata

• European wide metadata 

directories

• Designing and implementing 

interoperable systems



Structure: A network of  networks

Data out

BODC Data Portal



1. Introduction to British Oceanographic Data Centre

- The UK National Oceanographic Data Centre

1.4 Compliance



Compliance - NERC Data Policy

‘…NERC-funded scientists

must … deposit the data in a

NERC Data Centre…’

‘…NERC will make its env data

available free of charge …’



Compliance - Open Data Policy



1. Introduction to British Oceanographic Data Centre

- The UK National Oceanographic Data Centre

1.5 Funding

NERC Core

NERC Projects

External



2. Challenges of a National Oceanographic Data Centre



2. Challenges of a National Oceanographic Data Centre

1. ‘No man is an island’

‘Human beings do not thrive when isolated from others’

A single data portal is not the solution:

The need for networks and Application Programming 

Interfaces (APIs) to disseminate data and metadata

John Donne (1572-1631)

Lesson learnt:

The need for networks and APIs



2. Challenges of a National Oceanographic Data Centre

2. (lack of) Funding

• To build the system

• To run the system

• To use the system to ingest data

Lessons learnt:

- Cost to ingest included in projects that generate the data

- The role of compliance



2. Challenges of a National Oceanographic Data Centre

3. Take but not give

- Everyone wants a data portal to go and get data

- But less enthusiasm for the effort to provide data

Lessons learnt:

- Ease of ingestion – make it easy

- Working with the data collectors – add value in the project

- Funding: include ingestion costs in collection project budget



2. Challenges of a National Oceanographic Data Centre

4. Data complexity and volumes

- Lots of different data types – complex ingestion system & hard User Interfaces (UI)

to discover and access

- Large volumes

- Real time data streams

…Getting worse due to technology accelerations

Lessons learnt:

- Engage users when building systems

- Get feedback



2. Challenges of a National Oceanographic Data Centre

5. A sea of (data) islands

- There are so many data portals!

- Where are they

- Which one to use

- How to search across

- How to merge data

Lessons learnt:

- Don’t try and do anything

- Don’t re-invent the wheel and build another data portal

- Re-use existing systems

- Importance of interoperability



2. Challenges of a National Oceanographic Data Centre

1. ‘No man is an island’

A single data portal is not the solution

The need for networks and APIs John Donne (1572-1631)

2. (lack of) Funding

To build

To run

Ingestion costs

3. Take but not give

- everyone wants a data portal to go and get data

- But less enthusiasm for the effort to provide data

4. Data complexity and volumes

- Lots of different data types – complex ingestion system & hard UI to discover/access

- Large volumes

- Both of above getting worse due to technology accelerations

5. A sea of (data) islands

- There are so many data portals!

- Where are they

- Which one to use

- How to search across

- How to merge data



3. Share Caribbean regional experiences & challenges


