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Data  Knowledge

Quality  (meet requirements)

Subsurface Ocean 
Temperature

EOV & ECV

• Weather and climate prediction services

• Ocean climate variability and change

(timeline + natural/human induced)

• Earth’s energy, sea level and water budgets

• Constrain climate projections

• Adaptation and mitigation (policymaking)

Challenges
Society: climate change
Observ.: most stringent quality



World Ocean Database: 
World’s largest publicly available oceanographic profile database

Highly heterogeneous temperature obs. taken for various purposes, not all climate quality.
No coordination: not necessarily the most efficient QC methods & duplication of efforts

Courtesy: 
Tim Boyer



To maximize the quality, consistency and completeness of the long-term world’s 
ocean subsurface temperature database  subsurface profiles| (intelligent) metadata | uncertainty

WG 148GSOP SG-IQuOD

IQuOD in a nutshell

• IQuOD is a high priority activity of the Global Panel (GSOP): WCRP CLIVAR Science Plan for 2015-2025

• The IODE-IQuOD project was established by IODE-XXIII (2015) through Recommendation IODE-XXIII.3

• SCOR WG 148 IQuOD: http://www.scor-int.org/Annual%20Meetings/2015EC/IQuOD.pdf

Through international coordination of resources and expertise into 
a single best practice community effort.

Supported by:

http://www.clivar.org/sites/default/files/documents/science_plan/DraftCLIVARSciencePlan_Sep_19_2016.pdf
https://www.iode.org/index.php?option=com_content&view=article&id=461&Itemid=100199
https://www.iode.org/index.php?option=com_content&view=article&id=462:iode-steering-group-for-the-iode-iquod-project&catid=10:structure&Itemid=100199#rec23.3
http://www.scor-int.org/Annual Meetings/2015EC/IQuOD.pdf


IQuOD team: globally diverse (17 nation members)

At IMDIS:
• Toru Suzuki
• Christine Coatanoan
• Loic Villion
• Roger Proctor/Seb Mancini
• Simona Simoncelli
• Catia Domingues

Close collaboration among experts and users (data quality and management, 

data assimilation, modelers and the broader climate community)

• Co-chairs
• Steering committee
• Task teams



Courtesy: 
Tim Boyer

Pre-Argo era

WORLD OCEAN DATABASE (n.obs/ year)
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IQuOD v0.1: released 16th March 2018

 I-metadata: “first cut” algorithms for unknown XBTs, building on from 
Cowley et al. (2013) and recoded into open-source Python (Palmer et al. 
2018, J. Atm. Oc. Tech.)

Uncertainty: “first cut” random error attached to each discrete observation 
(Cowley et al. draft in preparation)

 Format: ASCII and netCDF ragged array (CF compliant)

 GDAC: distribution via US NCEI 
(in progress: UK MetOffice, Japan ODC, French Coriolis, Chinese ODC and 
Australian IMOS, SOOSmap/EMODNET (via Pip Bricher))
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IQuOD v0.1

https://data.nodc.noaa.gov/cgi-bin/iso?id=gov.noaa.nodc:IQuODv0.1
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What is in the pipeline?



IMDIS – Barcelona November 2018

Tasks in progress/to be implemented

 Format: ASCII and netCDF ragged array (CF compliant). Implementation of 
feedback from users (data assimilation community)

Duplicates: exact duplicates flagged. Implementation of Guillaume Maze’s 
machine learning algorithm for detection of duplicates.

 I-metadata: moving from a deterministic to a probabilistic/neural networks 
approaches for XBTs

Uncertainty: refinements in random error assessments



Palmer et al. 2018

I-metadata XBT: deterministic approach

Number of known & unknown
XBT profiles per year

Proportion of unknown
XBT profiles (shallow)

Abraham et al. (2013)



http://www.informaticslab.co.uk

“Using Neural Networks to Correct Historical Climate Observations”
T.P. Leahy, F. Pons Llopis, M.D. Palmer and N.H. Robinson

submitted to Journal of Atmospheric and Oceanic Technology

• Substantial improvements on 

v0.1 iMeta algorithm

• However: more in-depth 

work needed on training and 

validation datasets 

• Potential for over-

confidence in classification 

of unknown probes 

http://www.informaticslab.co.uk


Comparison of Machine Learning 

NEXT STEPS:

• ALL machine learning methods yield an accuracy of 80% or better

• Even better accuracy may be possible using an ensemble approach 



I-metadata  where to next?

• More discussion / insights into emergent relationships in 

the ML methods

• Which predictor variables add skill? How to best formulate 

the “cost function”? 

• Development of probe type probabilities to generate rate a 

Monte Carlo of probe + manufacturer assignment

• Investigate the impact of iMeta Data assignments on 

estimates of historical ocean heating rates



Benchmarking: 55 AQC tests



AQC tests performance

Benchmarking: 55 AQC tests



Future AQC work
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Expert QC



GitHub

www.iquod.org (being updated)

Workshop reports: http://iquod.github.io/documents.html

http://www.iquod.org/


Image source: https://ampglobalyouth.org/students/join-us-spring-2018-student-mobilization-intern/

Join us!

We would like to expand our IQuOD team & diversity

Task team leaders:

• GDAC: Tim Boyer
• FORMAT: Marty Hidas, Christine Coatanoan
• Duplicates: Ed King
• I-metadata: Matt Palmer, Toru Suzuki, Shoichi Kizu
• Uncertainty: Bec Cowley
• AQC: Simon Godd, Bill Mills
• EQC: Gui Castelao
• Crowdsourcing: Allison Macdonald, Steve Diggs
• Performance metrics/User interface: Lijing Cheng, Mauro Cirano
• Funding/Outreach/Sponsors: Catia Domingues, Janet Sprintall, Bec Cowley

Many ways to contribute:      

User/feedback, regional ocean expertise, include original data/metadata (via NCEI),
AQC/EQC/Duplicates codes, Python programming, reference datasets, 
instrumentation and/or bias correction expertise, spread the word! etc. 

Email: iquod@outlook.com



Join us!



Thank you


