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Arctic Data: Opportunities, Challenges and

the Way Forward

See http://arcticdc.org/meetings/adc-meetings/interoperability-workshop  for links to resources
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Statement of Principles and Practices for Arctic Data Management

April 16, 2013
Response to the

open Geospat|a| consor All IASC-endorsed scientific results shall be verifiable and reproducible through ethically open
access to all data necessary to produce those results. Data shall be preserved, accessible, and

used in accordance with scientific norms of fair attribution and use.

Request for Informatior

To this end, IASC Council approves the following actions:

Arctic Spatlal Data 1. Endorsement of the Statement of Principles and Practices for Arctic Data
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The Data Vision,
Challenge

“Common access, Single Window” to discuss and access cf
through information technology

ttp://nsidc.org/acadis/search/

High quality, ethically open data preserved over time . e
(sustainability)  Egt L =Q

Data as a service

Pulsifer xxet al. 2014

Interoperability (share data among various information systems in
a useful and meaningful manner)

Inclusive of Indigenous and local perspectives

Access to big data and powerful analytlcal tools (e g cloud
platforms) e — T ———

Cost effective!
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http://nsidc.org/acadis/search
http://eloka-arctic.org/communities/yupik/atlas/index.html

Arctic Data Committee

Formed Nov ‘14
IASC-SAON partnership

National and voluntary

members + Indigenous (2017)

Promote and enable:

Understanding the system
Effective data policy
Infrastructure

Ethically open access
Attribution

Standards and
interoperability —
FEDERATED SEARCH,
SEMANTICS

farcticdc.org

Statement of Principles and Practices for Arctic Data Management
April 16, 2013

All IASC-endorsed sclentific results shall be verifiable and reproducible through ethically open
access to all data necessary to produce those results. Data shall be preserved, accessible, and
used in accordance with scientific norms of fair attribution and use,

To this end, IASC Council approves the following actions:

1. Endorsement of the Statement of Principles and Practices for Arctic Data
Management;

2. Establishment of an IASC Data Standing Committee;

3. To undertake measures towards adoption of national data policies consistent with
i



http:arcticdc.org

Montreal 16-18 Sept. 2017

s

" RDA Tenth Plenary Meeting, Montréal, Canada

https://www.rd-alliance.org/plenaries/rda-tenth-
plenary-meeting-montr%C3%A9al-canada
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Achieving the Vision: Data as
a System




Data Ecosystem

interfaces

Services

Producers
DATA
flows
INFORMATION
(energy)
Cycios REQUIREMENTS
Decomposers RESOURCES
(transformation)
MEDIATORS ]
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Network Systems Science and the
Need for a Distributed System

Need to guide the design of a
robust network that achieves
the Vision — pragmatic, Agile

Robust networks include
multiple *hubs* and less
connected nodes — “loose ties’
+ “hub and spoke (scale free
networks)”

J

Distributed, multi-scale
system is what we have and
what we want!

Strengths: responsive,
resilience, diversity, avoids
catastrophic failure

/ cusTamNg s
ADCN requires IASC/SAON and

similar to promote group/products,
endorse developed standards and
protocols, and act as connectors.

ADCN provides IASC/SAON
with central point of contact,
knowledge, advice, pool of
experts for committees etc.

mmmmmmmm

ADCN International
Data Sharing
Policy

SubNetwork

nites @ B provide

ommuni

METADATA
SubNetwork

Pulsifer, P. L., Yarmey, L., Godgy, @. et al. (2014).
Towards an International Polar Data Coordination
Network. Data Science Journal, 13, 94-102.
doi:http://dx.doi.org/10.2481/dsj.IFPDA-16




Specles (nhodes):
cyberinfrastructures

® [Information environments that support:
® acquisition,

storage,

management and curation,

Integration,

mining,

visualization,
other processing services




Species (nodes): mediator
organizations

® QOrganizations that coordinate and drive collaboration to
bring about understanding, agreement and a desired
result
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Understanding the data
ecosystem

"OPTIONS iT R L ghemarnCoune _' ,7

Mot megiaton for Arctc Coastab Marie Sostanasity
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Dr. Katia Kontar

Postdoctoral Fellow (Arctic Data e-Cosystem Scientist)
Professor Paul Arthur Berkman and Dr. Peter Pulsifer
Fletcher School of Law and Diplomacy, Tufts University
24 Months (with possible extension)

Upcoming Events m Arctic Ocean System

- AAAS 2017 Annual Meeting

February 19, 2017 | Medford, MA Co-corwened by:
Fetcher Science Diplomacy Club and AAAS Center for Fletcher Arctic VI
L)

Join Us! Panel Dialogue among
Science and Technology Advisors
to Foreign Ministers

POSTDOCTORAL FELLOW
Arctic Data e-Cosystem Scientist

Science Diplomacy Pan-Arctic Options

OF FLETCHER SCHOOL OF LAW AND DIPLOMACY AT TUFTS UNIVERSITY

iétli;ieigeo:ry\ﬁml th:noI is cc?r?mittgd.to edu?alting ir! an inclusive and supportive environment that welcomes students
+ g —mmw —. ..ational origin, religion or citizenship status. At The Fletcher School, for more than 80 years, we have
tried to “know the world.” Our job is to prepare our graduates to be practitioners in every dimension of international
relations: economics, finance, diplomatic history, politics, culture, security and many other disciplines. The challenges

FOCUS O n AfCth Cou n CII Corp us we face in this turbulent 21st century quite literally transcend borders — we must be ready to connect in every sense

of the word.

We seek to build partnerships between nations, government agencies and the public/private sector in order to be
ready to shape international issues and events. Our extensive network of graduates today serves in every venue in the
global milieu — heads of state and government, political leaders in power and opposition, judges, diplomats, senior
military officers, corporate leaders at every level, international bankers, and development officials. The Fletcher School



The Evolving System at
Multiple Scales




Preliminary System Model

GEO —

Global Biodiversity Information
System

Global Ocean Observing System —

O
&7

Global Terrestrial Observation System

ICSU —

Research Data Alliance National

Global Scale Initiatives

World Climate Research Program — Disciplinary

World Meteorological Organization Arctic Region Communities

®©

Arctic Data Ecosystem

CODATA — Circumpolar

REGIONAL

Belmont Forum

United Nations —

Future Earth —

National

Disciplinary

Both Polar Regions

Regional
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https://www.wmo.int/
https://www.earthobservations.org/
http://www.goosocean.org/
http://www.iode.org/
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https://www.icsu-wds.org/
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https://www.seadatanet.org/

Unpacking the Model
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Screen capture complements of Polar View
https://www.polardata.ca/
https://gcmd.nasa.gov/KeywordSearch/Home.do?Portal=amd

http://nsidc.org

Arctic Data Committee e — o

SCADM, SO0OS
GCW

GEOCRI

AMAP, (AC WGs)

Arctic SDI

= |
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» Promotion of Antarcsc data managerent

Biosphere e o ESABIShng ANLECSC GA% MANAGRTEAL POLCNS A3 CroNtes
1‘ ecclogicas dynamics. mfﬂ:’f — * Establishing Antarcsc cafa management polces and prortes
O G C S D P 5 eccaystems. wirvslengthe * Raeporing 1o SCAR on Astarctic data management issues.
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A . e it st 3
\ blosgheri dynamics . sclar acthity

# ASC-SAON Axctc Data Commitien (ADC) was estatianed i 2014 based on 3

& Tommerdation made n e IASC Siaiement of Prinoies and Practces for Archs Dota
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http://arcticdc.org/
http://www.scar.org/data-products/scadm
http://www.soos.aq/
http://globalcryospherewatch.org/
http://www.eu-polarnet.eu/
https://www.earthobservations.org/activity.php?id=114
http://www.amap.no/
https://www.arctic-council.org/index.php/en/about-us/working-groups
https://arctic-sdi.org/
http://www.eu-polarnet.eu/
http://www.polarview.org/
http://www.eu-polarnet.eu/
http://www.eu-polarnet.eu/
http://www.eu-polarnet.eu/
https://www.nersc.no/project/intaros
http://www.opengeospatial.org/projects/initiatives/arcticsdp
https://www.polardata.ca/
https://gcmd.nasa.gov/KeywordSearch/Home.do?Portal=amd
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Unpacking the Model
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US-AON Board (Chair = Jeremy Mathis)

I Executive Director - Sandy Starkweather (NOAA) I

|

US-ADN Committee

HOAANMES | NOAA - Al Lings MOAA - Al Lings
0.25 Adrnin, FTE | 0.25 Ademin, FTE 0.25 Admin, FTE
0.25 S&T FTE 20S&TFTE 10 58T FTE

MOAA - NWS MASA EPA .
0.5 SETFTE Funded Award 0.5 FTE - |
2 :
NES s PDC Merabpara
Funded Award Funded Award

& DATA ENTRY

Many other

WIARPC | Ex

Accelerating the pace of Arctic research
Collaboration fosters creathvity. Through IARPC (Interagency Arctic Research Policy
Committee) Collaborations, scientist:

organizations find talent

Explore leatures Request an account

EU-PolarNet

@ Mttt Fuom v Sewe P Tt N

Latest news Webinar archive

Why the TECT Matters for Arctic
Arctic Research Day and IARPC RN Mo
Panel at the University of Alaska

Anchorage

Update on the Are

Marine

Biodiversity Obse
(AMBON}

On March 24, the first ever Anchorage Arctic Research Day will bring
together the rich Arctic research community within Anchorage to

y of research by brosd , and foster pew
connections aed collaborations. Continue »

Search for Data Submit New Data

Read mere about NCEI

000



https://www.polardata.ca/
https://arcticdata.io/
https://www.ncei.noaa.gov/
http://www.iarpccollaborations.org/
https://www.awi.de/en.html
https://www.awi.de/en.html
http://uni.no/en/uni-climate/climate-dynamics/applicate-advanced-prediction-in-polar-regions-and-beyond-modelling-observing-system-design-and/
http://www.blue-action.eu/
https://www.arcus.org/search-program

Unpacking the Model
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Alaska Ocean Observing System

I Aleut International Association

Center for Resilient
Communities "CBONS"

4 Yup'ik Environmental Knowledge Project

Atlas of Community Based Monitoring

SIZONet CBM Application

Siku Atlas

Communities

Pan-Arctic Trails Atlas
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Research Centre

Arctic Bay Atlas
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Local Community Hubs and

http://www.arcticcbm.org/index.html
http://www.inuitknowledge.ca/
https://toolkit.climate.gov/tool/atlas-community-based-monitoring-and-traditional-k

http://ittaq.ca/
http://prodgis02.utep.edu/BaidCommunityPlanningTool

Focus on Community Based g

& Indigenous Knowledge In a Changing Arctic

Monitoring — ——

Project title:  SIZONet Community Sea Ice
observing Network

Organization  Geophysical Institute, University of
ame:

Inuit Knowledge Centre, el V- R -
oSN, GORe ane e
EyesNorth, GCRC and e ‘

others INUItqaussarvinga — S

Phone number: Hajo: 907-474-7280, Mette: 907
474-5431

E-mail: hajo.eicken laska.edu,
mrkaufmenBalosks.edu
Funded by: ce Foundation; US

Wwildiife Landscape
Conservation Cooperatives

Start Date: 2006-04

knowledge centre
Progress: Ongoing
m INUIT & RESEARCH ABOUT US ‘OUR WORX NAASAUTIT CONTACT Project SIZONet.org
website:

Data avallahls _bHn-//www clzonet arn/dara
» Nilliajut: Inuit Perspectives on
Arctic Security Cover

Inuit Qaujisarvingat: Inuit Knowledge Centre at ITK!

. Inuit for Arctic sclence and policy.” NS ajut (io spenk up; speak out)
Documenting Inuit Perspectives on
Inult Qaujisarvingat (kow-ype-sar-ving-a): Inuit Knowledge Centre was launched in 2010 as a centre on important topica

research housed at Inuit Tapiriit Kanatami in Ottawa.
LEARN MORE
Inult Qaujisarvingat is working to bridge the gap between Inuit knowledge and western science and build

capacity among Inult to respond to global interests in Arctic isswes.

- kst Qagjisarvingat (kow—yeesar—ving=at) | |

»

Inuit-specific statistics presentod in ways that
are easy to understand and use.

Latest news

¥ Nvanstas 3945
Rtaq recelves fending awand feorm Tides Canada
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http://prodgis02.utep.edu/BaidCommunityPlanningTool
http://www.inuitcircumpolar.com/community-based-monitoring.html
http:http://www.inuitknowledge.ca
http://www.arcticcbm.org/index.html

@ EU-PolarNet
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An Arctic Data
Ecosystem is Emerging.
What can we promote to
guide it?

CEOB&N Geco GF®)|

Blltgava " - GEO-GNOME

Cold Region-

GESS |

Regional GEOSS

P/. YGSN |
74 - ceooamna
o _

" Eceooum



Infrastructure Thinking

PDC Meranara
& DaTa ENTRY

“‘Data as available as electricity
(Parsons)

Infrastructure implies a view of
data as foundational and
necessary for contemporary
research, livelihoods, policy,
sustainability etc.

Data has a lifecycle, but not all
parts are infrastructure
(preservation vs. visualization)

Applications built on top of
infrastructure

Infrastructure can be designed
and funded differently

Sustainability is key




Interoperability

e The capability to share data
and function among various
information systems in a
useful and meaningful manner

e Users require little or no
knowledge of system

specifics .
e Many standards already in OGC
place!

. . Making location count.
® Semantics (vocabularies) -
remain a challenge

e Fundamental to creating
a connected, integrated
system (network)

many more ...




Full standardization across
different communities is difficult

ELOKA facilitates the collectsion,
prosevation, exchange, and sive of

Mediators (human and
technical) can aggregate,
transform, re-distribute in
support of re-use & sharing

local observations and knowledge
of the Arctic. ELOKA peovides
data managerment and user
suppoet, and fosters collaboration
between resident Arctic experts
and vissting resesrchers

Mediators use infrastructure
and can be developed and
funded separately

E.g. Brokering is emerging as & 2
a potential solution to some S o
interoperability issues = -

http:/gtnp.arcticportal.org/ ‘ = | B ~ g -
http://www.esrl.noaa.gov/psd/iasoa/ L [ -
http://www.arcticobservingviewer.org

edu/



http://gtnp.arcticportal.org/
http://www.esrl.noaa.gov/psd/iasoa/
http://www.arcticobservingviewer.org/
http://eloka-arctic.org/
http://eloka-arctic.org/
http://eloka-arctic.org/
http://eloka-arctic.org/
http://eloka-arctic.org/

Mediation for a Modular, Cost-
Effective System
- d & & 212 I

Policy & e Indigenous R h Oth International  Fund
Decision SR Organizations eocareners Projei:s g::;lﬁri}i neer
Makers (regional, nat'l)
f Example Representation (interface) Level Applications »
INTERFACES
\ \
Standard Sharing Protocols
Geospatial Analytical Analytical < .
Mediator ] [ Mediator J [ Mediator ] [Semantlc Medlator] MEDIATORS
~ Standard Sharing Protocols
o 2 b S b Sl S L
Data Services (infrastructure) Level DATA

INFRATRUCTURE



Case Studies: Many
'CoSystems”

link ).

Fire Education & lncludes
De ts i k
; i LU Tool Users
link linke
.\ fasearch) SENIJN |,,.k DRR Srslem — i
link

- = 8

Iink link

Pmtoc.ol
Police

= Mapping the Arctic Ocean Fisheries Data

~ Ecosystem: using network science and
Arctic PS5 Organizations
cou«u\ [ J linked data to enhance data access
nk Response Pmoram (naividual )

Public lin %2
Safety
is part of
G UN LINKS

iHope N 2 TE - =
(historica > — I o .
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Education &
Training

SENDAI link
Tk I

A% o Draft Concept Paper Submitted to the Third Meeting of Scientific
Experts on Fish Stocks in the Central Arctic Ocean
m ‘ \ Location: Montlake Laboratory
UNSIDR | [ ohserving Programs | e Northwest Fisheries Science Center

2725 Montlake Boulevard East
Seattle, WA

Dates: April 14-16 2015
Submitted By:
Peter L. Pulsifer, PhD

Research Scientist, National Snow and Ice Data Center, University of Colorado
Chair, IASC-SAON Arctic Data Committee




“Polar Data Planning Summit

National Science Foundation
WHERE DISCOVERIES BEGIN o
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Concluding Points

Situating the system
Understanding the system

Coordination in an increasingly complex system —
building on existing cybrinfrastructures and mediator

technologies and organizations

Connecting and sharing across different knowledge
domains (mediation, semantics etc.)
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