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Overview
• Climate variability and change are 

having profound effects on society

• Society deserves full and open access 
to the data and methods used to 
produce climate products

• Scientists often use nomenclature and 
methods that are difficult for non‐
specialists, and sometimes even 
specialists, to understand

• Scientists must do a better job in 
standardizing their nomenclature and 
methods, and more clearly 
communicate with the public
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Motivation
What is at stake?

• History shows that weather observations 
did not become useful for society until a 
lexicon was agreed to
The Beaufort scale did this for wind 
climatology and maritime commerce in 
the 19th century

• For The Climate Service to benefit 
society, it must adopt a lexicon that sets 
expectations for openness, process and 
transparency  that are accessible to the 
public
How might we define a climate record 
lexicon useful to both scientists and the 
general public in the 21st century? 3



Common Climate Observations

Business Practices
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Steps to long‐term monitoring
Over the last 20‐30 years many investigators have developed 
methods for seaming together observations with evolving coverage
and accuracies

From these experiences, common elements are emerging on how 
climate scientists do business

How do we capture and make available these business 
practices?



What common 
preservation 
information do we 
need and how do 
we capture and 
communicate 
this?
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Common Climate Observations

Business Practices

5

Reference 
Information
Reference Reference 
InformationInformation

Provenance 
Information
Provenance Provenance 
InformationInformation

Context 
Information

Context Context 
InformationInformation

Fixity 
Information

Fixity Fixity 
InformationInformation

Where can 
products 
easily be 
found?

Where can Where can 
products products 
easily be easily be 
found?found?

What original 
observations 
were used in 
the product?

What original What original 
observations observations 
were used in were used in 
the product?the product?

What 
methods 

were used to 
create the 
product?

What What 
methods methods 

were used to were used to 
create the create the 
product?product?

How do we 
ensure 

authenticity 
of the 

product?

How do we How do we 
ensure ensure 

authenticity authenticity 
of the of the 

product?product?



Do We Need Observation Ingredients 
and Nutritional Labels?
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Maturity Matrix
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LetLet’’s define a Maturity Matrix (1=low; 6=high)s define a Maturity Matrix (1=low; 6=high)
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How Do We Prioritize 
Climate Record Work?

•We can group by cycles –
Water Cycle, Carbon Cycle, etc.

•We can group by forcing and feedbacks

•We can group by Societal Benefit Areas

•Regardless of the approach, we need some way to assess 
and communicate easily our progress towards maturity
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Using the Maturity Matrix to 
Assess Progress

• NOAA’s Climate Data Record (CDR) Program is working with scientists on the 
routine production of climate information

• A self assessment by those scientists provides a first measure of how the climate 
community is doing in  meeting criteria for openness, process and transparency 

• Results show moderate levels of maturity and more work needed in particular on 
metadata and documentation

Self-assessment of a single CDR

CDR Program Maturity
Matrix Statistics



What is the Role of IT in Enabling 
Transparency and More Widespread Use 
of Climate Data?

•The Maturity Matrix sets expectations, but needs 
enabling information technology to be broadly useful

•Climate Services, to be relevant to society, needs to be 
accessible to both expert and non‐expert communities

•We need what has been dubbed ‘Knowledge 
provenance’* - that is, for the content of the Maturity 
Matrix to be truly useful it must be enriched with 
semantics and semantically-aware tools

11* The term ‘knowledge provenance’ was coined by Peter Fox Rensselaer Polytechnic Institute



Semantics – Enabling Data 
Transparency
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Conclusions

•Climate Scientists must adopt a common vocabulary 
and lexicon

•The Maturity Matrix provides a basis for information 
preservation, expectations, and a metric for progress to 
completeness

•The Maturity Matrix concept needs to be enabled 
through the use of semantics to be useful to a broad 
range of interdisciplinary scientists and policy makers

13



Questions?
Thank You…


