a—

INTER = ACT

WP4: Data Forum

@dystein Godgy, Boris Radosavljevic,
Boris Biskaborn, Anna Irrgang

* ALFRED-WEGENER-INSTITUT Norwegian
@ Ml HELMHOLTZ-ZENTRUM FUR POLAR- Meteorological
UND MEERESFORSCHUNG v Institute



a—

INTER = ACT

Motivation

= INTERACT research stations generate data and metadata
« Long term monitoring
« Short term process studies
« External data by individual scientists/ groups

= Research stations archive data and metadata (internal and external)
* e.g. meteorological data
« photos, maps, reports etc.
 list of data acquired at the stations
« information on data collection procedures (field diaries)
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Motivation

= Gain

 Interoperability between Arctic station data management and
accessibility of metadata and data

e Increased visibility
= Comply with H2020 requirement for open data access

= Avoid
 Redundancy of activities
+ unless specifically wanted
 Loss of data
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Objectives

Analyse & identify
» Current status and potential approaches to unified data management plan and system
* Identify synergies with external activities

Mitigate

» Step by step in a prioritised implementation

» Basic principles outlined in a data management plan

* Working with the community through the INTERACT Data Forum

Establish a demonstrator catalogue

* Of available datasets
Go for the “easy wins” first

* Through “INTERACT best practises”
Link research stations

» with observation networks and data repositories
* retaining station identity
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Visibility

= Regional and global data management frameworks

International Organizations
(1AEA, CTBTO UNEP, FAO .}
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#IRI and other climate

«GAW World Data Centres
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* Note that Network Members often act as international organizations.
Only the location of the Member's secretasiat is shown here. and WDS
coverage extends to regions not marked.
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Strategy

= [|nitially focus on discovery metadata
* Ensure interoperability and information flow/streams
* To establish a unified view of the INTERACT data space
* Expose this to external frameworks (metadata standards)

= Move to interoperability at the data level when data discovery is working
* Interoperability at the data level is required for interaction with larger frameworks
* Bundling of similar data is required to be relevant for CalVal activities in larger programmes
» While retaining the visibility of stations and scientists
* Develop guidance material
* For stations
* For scientists
* Based on existing efforts within disciplines, RDA, ICSU, WMO etc
* |Improve visibility and relevance of Interact for e.g. WMO and SAON activities
* Through interaction with the Arctic Data Committee
* Being pragmatic, working step by step, towards a long term vision
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Deliverables and Milestones

= D4.1:. Data Management Plan (Month 6)

= D4.2: Report on current data flows (Month 12)
« Gap analysis and bottlenecks

= D4.3: Field guide to data repositories (Month 24)
* Mentoring of potential providers of TA virtual access

= DA4.4: Data Policy (Month 24)
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Importance of data management

guardian.co.uk Search [Environment 3 ) (Search )
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Climategate scientists cleared of 2 b Bes

manipulating data on global warming sl

Muir Russell report says scientists did not fudge data, but they
should have been more open about their work

* Read the full text of the review here

= 'Climategate’ report - main findings

The climate scientists at the centre of a media storm
over leaked emails were yesterday cleared of
accusations that they fudged their results and silenced
critics, but a review found they had failed to be open
enough about their work.

David Adam, environment correspondent £ =
The Guardian, Thursday 8 July 2010 Boe=g

Adticle history A larger | smaller

Environment

Hacked climate science
emails - Climate change -
Climate change
sceplicism

Sclence
Climate change

Education
University of East Anglia
Higher education

UK news

Technology

= ENGAGE
. YOUR WORLD

Muir Russell during the release of his report into the scandal of the hacked emails sent 2

by diimate scientists from University of East Anglia. Photograph: Sang Tan/AP More on this story Start Now with 12 issues for just $12

The climate scientists at the centre of a media storm over leaked emails
were yesterday cleared of accusations that they fudged their results and
silenced critics, but a review found they had failed to be open enough

‘On Environment

| Most viewed | [EET Y T

about their work. Lo 24 Pour
UEA's delayed = 1. BP oil spill mostly

Sir Muir Russell, the senior civil servant who led a six-month inquiry into response fo climate cleaned up, says US
the affair, said the "rigour and honesty" of the scientists at the Climatic el cassndiby

. 2 shock, says professor
Research Unit (CRU) at the University of East Anglia (UEA) were not in Formor fean o
doubt. His investigation concluded they did not subvert the peer review research unit responds 2
process to censor criticism and that key data was freely available and ;" criticism by ?’QU“‘Q 2. Battle to halt BP oil spil is nearing its end, says
could be used by any “competent” researcher. nrnbessy o Barack Gbama

assessing excerpts by
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The reality today

nature

Data
Metadata

Data®N\E

Recreated from Klump et al. 2006
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Data Management

MISSING DATA

As research articles age, the odds of their raw data being extant
drop dramatically.

80% of data are unavailable after 20

: ) %‘ [ T —— :
years from publication. g
Gibney and Van Noorden (2013), Nature @
2 050-
=
DATA PEOPLE £ st
not available not available S .
g 0 . . .
5 10 15 20

Age of paper (years)

http://www.nature.com/news/scientists-losing-data-at-a-rapid-rate-1.14416
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Poor data practice results in loss of information
/Time of publication

Specific details about problems with individual items or
L specific dates of collection are lost relatively rapidly

General details about data collection are lost
through time

Retirement or career change
makes access by scientists
to "mental storage" difficult
Accident may or unlikely
destroy data and

documentation

Death of investigator
and subsequent loss

( of remaining records

Information Content of Data and Metadata

Time Michener et al., 1997, Ecological Applications, 7(1)
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The vision for the future

nature

Data
Metadata

Data®N\E

Recreated from Klump et al. 2006
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All scientific data online
peiaieiitioidd = Many disciplines overlap and use data

AT f d Scientifi .
ansiormed Scientiic from other sciences

= |nternet can unify data, software and

literature
Publications

= Go from literature to computation to

data back to literature
'- 2 tProcte&‘;? = |nformation is at your fingertips for
nterpretatio

| S everyone and everywhere

\/’/\ = Potentially Increased Scientific

Information Velocity

Raw data

= Potentially Huge increase in Science
Productivity
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The Economist 2010 Ensemble of Global
High Resolution, High Complexity

Global Model
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New science

Model

eBird
results

By re-using data
collected from a
variety of sources —
eBird database, land
cover data,
meteorology, and
remotely sensed by
NASA — this project
was able to compile
and process the
data using

é
15 TeraGrid’

Land Cover

Meteorology

Potential Uses-

FOCatr s S (50 €6) * Examine patterns of mig supercomputing to
o * Infer impacts of climate determine bird
Spatio-Temporal Exploratory change migration routes for
MODIS - Models predict the probability of | « Measure patterns of hak particular species.
Remote occurrence of bird species across usage
sensing data

the United States at a 35 km x 35 * Measure population tre
km grid.
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Why bother with structured data management?

= Maximise public investment in data collection
and production

= Promote scientific collaboration

= Promote interdisciplinary science
= Promote scientific transparency

= Leave alegacy

» |ncrease the available material

« Example from Life Sciences
Barends Mons

http://confdados.rcaap.pt/wp-content/uploads/2016/0
9/ConfDados_Barend_Mons.pdf

Only 12% of NIH funded datasets are demonstrably
deposited in recognized repositories: so over 200,000
‘invisible’ public datasets can not be re-used effectively.

Approximately 50% of funded research not reproducible
Prohibitive for scaling effective knowledge discovery

Science paradigms
+ according to Jim Gray
— empirical science
* 1000 years ago
— theoretical science
» 200 years ago
— computational science
+ 20 years ago
— data exploration science____
» today
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Data management required by funding agencies

Moving towards

Integration of data centres

Work flow management

Scientific Platforms

European Open Science Cloud

~

VN

Courtesy of Morten W. Hansen, NERSC

= Funding agency requirements

Projects must have a data plan

Data underlying scientific publications
have to be open

Data plan (DCC)
+ Data summary

FAIR data

v Making data findable, including provisions for
metadata

v Making data openly accessible
v Making data interoperable
v Increase data re-use

Allocation of resources
Data security
Ethical aspects

*

*

*

*


http://confdados.rcaap.pt/wp-content/uploads/2016/09/ConfDados_Barend_Mons.pdf
http://confdados.rcaap.pt/wp-content/uploads/2016/09/ConfDados_Barend_Mons.pdf

a—

INTER = ACT . . .
Benefits of standardised documentation
. Why not use the “Goog|e" * Standardised documentation and
approach’? formatting

* enables the possibility to filter datasets
» enables the possibility to link datasets

» enables standardised applications to
analyse data

j * enables users to use the data
M TypeK

“ . _  Data and metadata must be connected
g IS .

(R e *TO find data

' ~« Touse data

* Need to be pragmatic...

L /) » And let computers do the boring part

el

W TypesA&B
w
e |0

W TypesD&M

. B

* But humans need to instruct computers
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Data In context

What's the meaning of a number?
» Basic metadata are needed for any use of data

processing &
analysis

project area

4% norstore [Ke;

a~
] 0
g 1ence Pen 3
%Q i '\mproved scien Ccess
i/

Data can be used in different ways

« For adequate use of data, adequate
information about the data is critical

The whole is more than the sum of the
Researcher p | e CeS

provides meta-data

« Smart combination of information has a much
larger potential than single observations

Must
« Make data talk together

Researcher  ®-Use data. arCh ive & o

S
Public S5
data sharing g . o
‘?"70 integrity < /
2
&

 Make data traceable
Courtesy
Andreas Jaunsen
NIRD/NorStore

« Make data count
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» To be Findable: » To be Interoperable:
* F1. (meta)data are assigned a globally unique and * 11. (meta)data use a formal, accessible, shared, and
persistent identifier broadly applicable language for knowledge
« F2. data are described with rich metadata (defined by R1 representation.
below) » |2. (meta)data use vocabularies that follow FAIR
 F3. metadata clearly and explicitly include the identifier of principles
the data it describes » 3. (meta)data include qualified references to other
 F4. (meta)data are registered or indexed in a searchable (meta)data
resource
* To be Accessible: = To be Reusable:
* Al (meta)data are retrievable by their identifier using a - R1. meta(data) are richly described with a plurality of
standardized communications protocol accurate and relevant attributes
* Al.1the protocol is open, free, and universally « R1.1. (meta)data are released with a clear and accessible
implementable data usage license
* Al.2 the protocol allows for an authentication and « R1.2. (meta)data are associated with detailed provenance

authorization procedure, where necessar . :
P _ y * R1.3. (meta)data meet domain-relevant community
« A2. metadata are accessible, even when the data are no standards
longer available
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Approach

——‘Sate..itte = Dataset oriented
g « Metadata driven
T S s = Open data space
% | product o ; ;
/- Higher order services offered when the
> - data space can be constrained

Net centric
» Linkages between data centres is vital
* Implies brokering of metadata and data

Interdisciplinary
« Dataset agnostic in the open data space

Decision support
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Demonstrator from SIOS

= Integrates data using OGC

WMS

» Norwegian Polar Institute (NO)

* Institute of Marine Research
(NO)

 Norwegian Meteorological
Institute (NO)

OAIl-PMH
+ GCMD DIF
+ 1SO19115
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Challenges during integration

= [nteroperability
dat? :
a\:ﬁw » Discovery Metadata

Met
gra™

+ Structures (v)

+ Exchange Protocols (v)

+ Semantics/terminology (-)

A0

Distributed .
Data o -
Management o e
LY 53‘“

(o]

NS

A (;a's' 4"3'0 O

L &L

W& Q@'

Data

Exchange Protocols (v')
Formats (-)

Use metadata (v)
Semantics/terminology (-)
Common data model (-)

Cultural
Sharing data...
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Data management plan

» The purpose of the Data Management Plan is to describe » Selected recommendations
the data that will be created and how it will be shared and

preserved.

The goal is a unified view of INTERACT data that will
improve the impact of INTERACT and individual stations.

The basic principles of INTERACT data management is
that INTERACT is following a metadata driven approach.

INTERACT datasets are described using standardised
discovery metadata.
* This shall ensure the data are archived and re-usable for

future generations and relevant to technologically driven data
analysis developments.

INTERACT shall rely on discipline specific efforts to
establish interoperability at the data level.

INTERACT promotes free and open access to data in
line with the European Open Research Data Pilot
(OpenAlRE).

* metadata and data products shall be free and

open (Creative Commons attribution license),
+ although some data may have temporal restrictions

shall use self explaining file formats/data
encoding

shall use the NetCDF format following the
Climate and Forecast Convention where
possible

shall make data available in a timely fashion

data shall be archived in repositories with a long
term mandate

promotes and encourages the implementation of
globally resolvable Persistent Identifiers (e.g.
Digital Object Identifiers) at each contributing
data centre
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Current state of data Management
= Survey circulated among = Considerable lack of
station managers knowledge on data
« used to guide development of management requirements
Data Management Plan = For many stations
= 16 multiple choice and free responsibilities are unclear
text questions addressing .

oL b resulting in low or lacking
FAIR guiding principles data integrity/security
« Wilkinson et. al (2016)

= 78% of INTERACT stations
responded
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% of Responses

40 60 80 100

20

Q14A

Annual reports (n=1)
Database, not public (n=1)
In progress (n=7)

No (n=11)

No unified approach (n=2)
Online catalog (n=19)
Spreadsheet (n=20)

NA's (n=3)

Ood0OeEmEDE

Catalog service

I

% of Responses

60 80 100

40

20

Q14B

http://bolin.su.se/data/ (n=1)
http://data.ecn.ac.uk/ (n=1)
http://data.g—e-m.dk (n=2)
http://radar.luke.fi/catalog/search/search.page
http://www.cen.ulaval.ca/nordicanad/ (
https://arcticdata.io/ (n=1)
https://avaa.tdata.fi/en (n=2)
https://data.npolar.no/dataset/ (n=1)
https://weather.gc.ca/ (n=1)

NA's (n=45)

00000 0OeEmDE
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Discovery metadata
o Q15
2 8 _
@ Don't know (n=5) S |
B No(n-37) = No(eao)
8 | | Yes(n=22) Q | B Yes(n=20)
2 2 8-
T _ 8
© 5 s Q-
2 5
S o
- | |

Searchable online Data access through discovery metadata
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% of Responses
40 60 80 100

20

Standardised format

= Yes Is probably falling into

e the “Own specification”

@ Don't know (n=11)
B Own specification (n=24)
E Yes (n=29)
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Summary

= |f data are

Well-organized

Documented

Preserved

Accessible

Verified as to accuracy and validity

» Resultis

High quality data

Easy to share and re-use in science
Citation and credibility to the researcher
Cost-savings to science

The data deluge has created a surge
of information that needs to be well-
managed and made accessible.

The cost of not doing data
management can be very high.

Be cognizant of best practices and
tools associated with the data
lifecycle to manage your data well.

Many benefits are associated with the
act of managing data, including the
ability to find, access, understand,
integrate, and re-use data.

Data®\F
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Next steps

= Evaluate the interoperability status of
data centres identified so far

» Establishing demonstrator of the unified
data portal

= Drafting data management and
interoperability guidelines for field
stations

* Need to engage the community
« Adapting to external forcing mechanisms

= Drafting INTERACT data policy
* Need to engage the community
 Ethical principles and behaviour

« Adapting to external forcing mechanisms
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