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* VWWe examined the availability of data from 516 studies between 2 and 22 years old

= The odds of a data set being reported as extant fell by 17% per year

» Broken e-mails and obsolete storage devices were the main obstacles to data sharing
+ Paolicies mandating data archiving at publication are clearly needed
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Virtuous Data Vianagement

* vir-tu-ous /'varCHooas/. Having or showing
high moral standards.

* mor-al /'méral/. Concerned with the
principles of right and wrong behavior and the
goodness or badness of human character.

Managing data to ensure its availability and
utility is a geed best practice to be strongly
encouraged.



VWhat's Vircuous’?

* Virtuous Data Management is based on
discoverability, transparency and
interoperability:

— Development and publication of metadata in
accessible catalogs.

— Use of appropriate detail and a controlled
vocabulary in metadata and datasets.

— Publication of data using open standards.



VWhat's Vircuous’?

* Sustainability and provenance, too:
— Long-term access to metadata and data
— Credit where it’s due.
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I00S Data Communications

|®OS

INTEGRATED OCEAN OBSERVING SYSTEM




VWhat s DIVIAC

e “..the DMAC [Data Management and
Communications] subsystem must make data and
products discoverable and accessible, and must
provide essential metadata regarding information
sources, methods, and quality.”

— Delivery of accurate and timely data;
— Full life-cycle management of observations;
— Robust yet flexible data exchange.

— http://www.ioos.gov/library/dmac implementation 2
010.pdf



http://www.ioos.gov/library/dmac_implementation_2010.pdf
http://www.ioos.gov/library/dmac_implementation_2010.pdf

DMAC and Concept of Operations:
GLOS Enterprise System Management, Development, and User Framework

OTHER USER
COMMUNITIES

GLOS Enterprise Architecture

Mgmt

/Over-
sight w

RESEARCH AND

DEVELOPMENT
(Federal, Academic &

GLOS Private)

Federal Fundin .

Inter-Agency *Federal
D MAC Oversight and
Management

*State
*Provincial
OPERATIONAL
SYSTEM

*Private
(System Managers)



Howv 1Is [

VA

Vircuous™

Discoverability: ISO-compliant metadata

— CSW (GeoNetwork)

~
e/

Interoperability: adherence to standards
— SOS, WMS, WEFS (52N SOS, ncWMS)

— OPenDAP, NetCDF (TDS)

Transparency: vocabulary and harmonization

Sustainability and provenance; QA/QC
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Great Lakes Metadata Catalog
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G GREAT LAKES OBSERVING SYSTEM
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Takeavways

* There are best management practices for data

— Discoverable, transparent, interoperable,
sustainable, creditable

* |00S/GLOS DMAC implements virtuous data
management

— Based on open standards and technology
* Can GLOS help me?



Who 1s DIVIAC?

e GLOS staff and contractors (LimnoTech,
RPS, GLC, MTRI):

— Kelli, Tad, Kelly, Guan, Nate;
— Joe, Eoin, Christine, Colin.

* |OOS and other NOAA groups.
e Data and product contributors.

Questions? tad@limno.com!
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Abstract

Most research in biology is empirical, yet empirical studies rely fundamentally on theoretical work for
generating testable predictions and interpreting observations. Despite this interdependence, many empirical
studies build largely on other empirical studies with little direct reference to relevant theory, suggesting a
failure of communication that may hinder scientific progress. To investigate the extent of this problem, we
analyzed how the use of mathematical equations affects the scientific impact of studies in ecology and
evolution. The density of equations in an article has a significant negative impact on citation rates, with
papers receiving 28% fewer citations overall for each additional equation per page in the main text. Long.
equation-dense papers tend to be more frequently cited by other theoretical papers, but this increase is
outweighed by a sharp drop in citations from nontheoretical papers (35% fewer citations for each additional
equation per page in the main text). In contrast, equations presented in an accompanying appendix do not
lessen a paper's impact. Our analysis suggests possible strategies for enhancing the presentation of
mathematical models to facilitate progress in disciplines that rely on the tight integration of theoretical and
empirical work.
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