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olar Data Systems
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Polar Data System

\Vietadata flow:

+ Mo specific information on
s tic flow: but indication on relationshig “ NG
emantic flow: USGS, SWEDEM, IHO, NR
<no terminology specified> explanation provided Welcome to Schema.org / '

<15019115>
<GML> Data flow: * ASDI addresses QoVEMaNCE . g i« colasorive communty acviy it a mison o
<Mo format specified> relationships and standards. data on the Internet, on web pages, in email messages, and beyond i
+« Comment on ISO19115 key Schema.org vocabulary can be used with many different encodings, inc
readable in photo. vocabularies cover entities, relationships between entities and actions, and can easily be extended through a well-
" Photo idenﬁﬁes GML fDr dis‘ documented extension model. Over 10 million sites use Schema.org to markup their web pages and email messages. Many
applications from Google, Microsoft, Pinterest, Yandex and others already use these vocabularies to power rich, extensible
OGC WMS 1.3 metadata exchange, but no experiences.
b Comment on memdata and Founded by Google, Microsoft, Yahoo and Yandex, Schema.org vocabularies are developed by an open community process,
OGC WFS 2.0 (OGC WPS) not put in context. using the public-schemaorg@w3.org mailing list and through GitHub.
ESRI Restfuﬂ ‘(OGG S } b 't_Dr OGC WPS pro]emon L A shared vocabulary makes it easier for webmasters and developers to decide on a schema and get the maximum benefit
0s listed. for their efforts. It is in this spirit that the founders, together with the larger community have come together - to provide a
« SKART is listed for embedd shared collection of schemas.
(OGC WCS 2.0)
pages under data flow, but n We invite you to get started!
OGC CSW references given. -
i . Plrntocols etc listed in parantheses are (_70 gle | )ata se earcn s
- ans.
=no protocolsiformats specified=> . ERelations to INSPIRE and GMES are
ind |cated in image, but not_ explained. Q
ASDI « Seems like ASDI hub services are

offered through ASDI GeoPortal.

Try boston education data or weather site:noaa.gov

Learn more about including your data sets in Dataset Search.




Polar Data Ecosystem

cale: Information ecosystems
space Scale: Inf ti yst

exist and evolve at different spatial
global and temporal scales

‘\.\“'“ (3} ti me

Diversity: diverse sub-ecosystems
consist of connected organisms,
including keystones species (e.g.
important resources, mediators)

local

Services

flows

Producers Consumers

Interfaces Interfaces

Interfaces: system
components have
interfaces that
enable flows of Cycles
data/information Interfaces
that afford cycles Decomposers
driven by mediators (transformation)
MEDIATORS

VM/'

Sub-ecosystems: the entire information ecosystem represented by
Figure 12.1 is composed of sub-ecosystems (represented by
individual network diagrams) with their own space-time dimensions.
Information and resources may flow between ecosystems.

INFORMATION

Flows of (energy)
data, information,
resources

Keystone

Species
(Hubs)

Info
Orga
nism

flows

“a system of interrelated and interdependent human
actors, institutions, norms and practices (including
standards), technologies, information objects,
relationships and the broader socio-technical
environment in which [the ecosystem] exists”

b

Understanding the Arctic and broader polar environmental and social systems requires constant monitoring and access to the best available
sources of data and information. This is particularly challenging in the Arctic region due to the complexity of the region in the face of significant
environmental, economic and societal change. Identifying, documenting and, understanding the Arctic component of the global information
system will allow us to target gaps in information resources, as well as guide the ongoing of the global
information system in support of governance, research, livelihoods and myriad other applications.

The Mapping the Arctic Data Ecosystem project aims to use the established conceptual framework of information ecology (IE) as an analytical
tool to help organize ideas and comprehend complexity of the Arctic Data Ecosystem. Here we define a data ecosystem as a system of
interrelated and interdependent human actors, institutions, norms and practices (including standards), technologies, information objects,
relationships and the broader socio-technical environment in which it exists. This website provides interactive visualizations of different
elements of the Arctic and Antarctic data ecosystem(s). This initial prototype allows users to filter and visualize a database of nodes and
relationships in the data ecosystem. As the database grows, additional analysis functions will be added

Task lead: Peter Pulsifer, NSIDC/ELOKA, University of Colorado, USA
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The Mapping the Arctic Data Ecoystem
project is led by the Arctic Data Cc

and is developed through partnership with ey :
other organizations The Arctic and Polar osystem is made
up of many programs, projects, organizations

and communities at many scales from
international to local.

Pulsifer, P.L. Kontar, Y., Berkman, P.A., Taylor, D.R.F. (2019). Chapter 12. Information Ecology to

Map the Arctic Information Landscape. In Sustainability of Shared Marine Regions. Volume 1.
Governing Arctic Seas: Regional Lessons from the Bering Strait and Barents Sea, edited by Oran
R.Young, P.A. Berkman, P.A. and Alexander N. Vylegzhanin. Springer. In-Press



Societal Priorities, O

serving & Data

Environmental Food
Quality Security

Di

Preparedness
Sociocultural
Services

Societal Benefit

Areas
Weather and
Climate / \

Fundamental
Understanding of
Arctic Systems

Human Health

\- Marine and Coastal

Ecosystems
and Processes

Infrastructure and
Operations

INTERNATIONAL rees
ARCTIC OBSERVATIONS .
ASSESSMENT FRAM EWDRK :r\éasllw;naNoArax;sge:;meewomIDASc:em:eandTechnologyF'ol\cylr\slitm w'::’mo

—_— el
SCIENCE AND
N | TECHNOLOGY

) POLICY INSTITUTE

https://www.skepticalscience.com/

NE ) W e o — z )

1= i

&7% OSFHOME ~

Open Science Framework

Search... m E ! "
ﬂ x{vﬂ E What do the 'Climategate’ hacked g ...
© 9

S e s

e e ] Selectalevel... W Intermediate # Adva

MOST USED
Climate Myths

A number of independent investigations from diffd
government bodies have investigated the stolen
doing. Focusing on a few suggestive emails, take
distract from the wealth of empirical evidence for

FREE AND OPEN SOURCE. START NOW

J‘ Climate's changed before
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It's not bad 'Iq
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There is no consensus Cli CRU emails piracy U
“[T]he 1079 emails and 72 documents seem indeed evidence of a scandal involving most
of the most prominent scientists pushing the mai ide warming theory - a scandal that -
is one of the greatest in modern science. [...] emails suggesting conspiracy, collusion in ( (( '.“_ Q
exaggerating warming data, possibly illegal destruction of embarrassing information, | R el

It's cooling
Models are unreliable
Temp record is unreliable
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Polar Data Organizations

This material is based in part upon work supported by the National Science Foundation under Grant Numbers PLR
1513438, ARC 0856634 and ARC 1231638



Cooperation from Local to Global

Global
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http://arcticdc.org
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ADC News & Events

Polar Data Forum Il - November 2019 -
Helsinki, Finland
13 Mar 2019

Polar Data Architecture workshop 28-30
November 2018, Geneva, Switserland
24 Aug 2018

Arctic Observing Summit, 24-26 June
2018, Davos, Switzerland
3 Nov 2017




SCADM - 5005

Scientific Committee

on Antarctic Research

os SOUTHERN OCEAN OBSERVING SYSTEM -

A ABOUT US NETWORK PRIORITIES ACTIVITIES RESOURCES

HOME ABOUT US SCIENCE POLICY PRODUCTS CAPACITY BUILDING

i SCAR Library

I Standing Committee on Antarctic Data Managern Data & Databases SOOSmOp

g B :

] 0 i

| | Maps .

I Publications, links and data of interest to the Antarctic data community.

! + Publications

H Get Involved Calendar News

[ + Data — — |

{osillwww.scar.oraldata-products/maps/ Regional Working Groups , . oo WASPA Workshop

" e - i Next WAPSA Regional Working Group
s Sectoe More Info . i s Workshop will be held as a side meeting at
West Antarctic Peninsula and Scotia Arc L SCAR2020 on 1st August 2020, in Hobart,
More Info Australia.

aq/data/soosmap 55 Sea Working Group More Info



Polar Cyberinfrastructure & Orgs

e EU-PolarNet

* GCW

e Arctic SDI

* INTAROS

 Polar View

« GEOCRI
« AMAP, (AC WGs)

Screen capture complements of Polar View
https://www.polardata.ca/

https://gcmd.nasa.gov/KeywordSearch/Home.do?Portal=amd

http:

nsidc.or
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DATA SEARCH DATA SERVICES AUTHO

PDC M

& Data it

Find Data Sets by Topic:
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Solid Earth
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T [ - Toresuil Hydroshare
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©o oo o ¢ /@ Polar View

Advancing knowsedge of Earth' frozen regions.
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Memorandum of Cooperation

Daswoer
The SCAR Standing Commitiee on Astasctic Dass Management
AND

The IASC-SAON Aectic Data Commitiee

chground

@ SCAR Standing Commisine on Astarctc Data Maragemant was establshed in 2009 1o
iswe 10 the werk of e Joiet Commites on Antarcsc Data Minagement (et 1997)
@ mandate of SCADM inchudes Bt is not mited 1o

o Promation of Antarcsc Gata management
o Estabianng Antacac da manageTeet poLCRs w1 PRGN
* Establishing Antarcsc data management polGes and priorties
* Reporing 1o SCAR on Amtarctic data management issues.

e Informaton about SCADM Gan be found at: hitp-(fwww.scar crglscadm

# ASC-SAON Arctc Data Commities (ADC) wis estatiished n 2014 based on 8

mads n e IASC for Arcéc Dota
Inagement (Apet 16, 2013). The overarching purpose of S ADC s 1 sromote and
sitate intemational cohazonson Kowards the goal of roe, ehcally 070N, sustained and
by access 1 Arcsic data trough sefi, usatie. and imeroparatie systems. Ths
fudes But s ot lnited 1o

© Advising IASC and SAON on matars related 35 data management and data sharing;

ARSTICOATACOMMITTEE 12 o0 [ GICRL:]

EU-PolarNet &%)
WMO OMM

\@/ Antarct:Outa Managemes S OS &w GED croveon

s Crorgene W EARTH OBSERVATIONS

S WIARPC


http://www.eu-polarnet.eu/
http://globalcryospherewatch.org/
https://arctic-sdi.org/
https://www.nersc.no/project/intaros
http://www.polarview.org/
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://www.polardata.ca/
https://gcmd.nasa.gov/KeywordSearch/Home.do?Portal=amd
http://nsidc.org/

Indigenous Knowledge and Information Systems

http://www.inuitknowledge.ca/

« Growing group actively working to
share Indigenous Knowledge,
information and data

* Progress needed on bridging
worldviews, concepts and semantics
represented in information systems

http://eloka-arctic.or|

oac*

== | Nunaliit

* Indigenous Peoples must lead e momtor <
engagement and work with their SMaRRI(E o
knowledge — information s oo

sovereignty important

http://ittag.ca/

https://arcticeider.com/siku



Global Cyberinfrastructure & Orgs
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https://www.wmo.int/
https://www.earthobservations.org/
http://www.goosocean.org/
http://www.iode.org/
https://www.rd-alliance.org/
https://www.icsu-wds.org/
http://www.codata.org/

Regional and National Organizations (examples

US-AON Board (Chair - Jeremy Mathis)
ICESat-2 gy
ICESat-2 data are now available through the NSIDC
Distributed Active Archive Center, Read more . I
utive Director - Sandy Starkweather (NOAA) l
US-AON Committee
K Team 8
Scientific Data for Research
M -~ All Ungs NOAA - A Ings
5 Adenin, FTE 0.25 Admin, FTE
0 S&T FTE 2.0 S8TFTE
NOAA - NWS NASA A
05 S&TFTE | Funded Award 0.5 FTE
Funded Award Funded Award
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Polar Data Events

This material is based in part upon work supported by the National Science Foundation under Grant Numbers PLR
1513438, ARC 0856634 and ARC 1231638



Polar Data Forum lll

Third Polar Data Forum

 Week of 18 November 2019, FMI HQ, Helsinki,

Finland ‘ > ll”ﬂ“l

2 days plenary ; 3 days “hackathon” !lmf’

* Convened by ADC, SOOS, SCADM, WDS, CCADI, AOS,
GCW others

* Hosted by FMI, NIOZ, INTARQOS, others
* General knowledge sharing +

* Concrete activity/progress on:
* Federated search

* Semantics Third Polar Data Forum
[ J Data i nte ro pe ra b i I ity November 18 to 22 - Helsinki, Finland

* Aiming for detailed materials for AOS, ASSW, T
ICASS, ASM Il| etc.

I'|
o, )

Polar Data Forum
Let polar data holders get together and mak

i Abstracts REGISTRATION (opens soon)

https://polar-data-forum.org



Key Event Timeline

AOS ‘20

PDF 111 ‘19

PDSAW ‘18
ASM Deliverable ‘18

PDPS ‘18

ADC/SCADM/SOOS/RDA
17

Requirements Doc ‘17

ASSW/AOS ‘18

CPDW Il ‘17

Frascati Interop WS ‘16

Response to ASDI RFI ‘16 OGC-ASDI Pilot ‘16

PDF Il ‘15

(ADC Formed ‘14) DSJ ADCN Artcicle ‘14

AOS White Paper 13

NSF PolarCyber WS ‘13 PDF I 13

IPY ADCN WS ‘12

SAON WS ‘10

IPY WS ‘06



20 ASM?2 Deliverable Statement

ARCTIC SCIENCE
MINISTERIAL

\\/

Sub-Theme 2:
Implementing and

Title: Developing an architecture for an international, interconnected arctic data system

Optimizing a Pan-

Funding Programme and/or Organisation

Arctic Observing

Arctic Observing Summit (AOS) 2018 Statement and Cal Sustaining Arctic Observing Networks (SAON)
System August 24, 2018
Coordinating organisations and main contact person
Description of the deliverable
Working GI’OUp 4: Par‘ticipants of this group will focus on the role of data management in * The Arctic Data Arctic societies, science and services are entering a new era that increasingly require cross-
system implementation. * Standing Comm cultural, interdisciplinary integration of data to provide critical understanding and products.

* Southern Ocear

Co-chairs: Dr. Peter Pulsifer (National Snow and Ice Data Center); Dr. Oystein Godoy (Norv

) ' Main contact perso
Meteorological Institute)

Colorado, Boulder,

Rapporteur: Dr. Anja Rosel (Norwegian Polar Institute); Ms. Shannon Christoffersen (University of Calgary).

Thematic Working Group members: Dr. Paul Berkman (Tufts University); Dr. Maribeth Murray (University of
Calgary); Dr. Roberta Pirazzini (Finnish Metorological Institute); Ms. Sarah Marie Strand (The University
Centre in Svalbard); Mr. Mikko Strahlendorff (Finnish Meteorological Institute); Dr. Taneil Uttal (National
Oceanic and Atmospheric Administration).

These needs require an integrated Arctic data system that is not only part of the global
system, but which also allows exchange and usage of data between disparate data systems.
Such a data system will allow enhanced understanding that is critical for mitigating risk to
humans and infrastructure, reducing costs of adaptation and development, and supporting
much needed research that spans disciplines and knowledge systems, including science and
Indigenous Knowledge.

Data are an integral element in the observing system value chain. Without a data system
that makes well documented data accessible, many kinds of observations are ephemeral
and their value is limited. As such, we must ensure that the overarching observing



Analysis of Events

This material is based in part upon work supported by the National Science Foundation under Grant Numbers PLR
1513438, ARC 0856634 and ARC 1231638



Reports Analysed to Date

* Report 1: IPY Data Management Workshop (2006)

* Report 2: SAON Data Management Workshop Report (2010)

* Report 3: IPY Arctic Data Coordination Network Workshop minutes (2012)

* Report 4: Report on Workshop on Cyberinfrastructure for Polar Sciences (2013)

* Report 5: International Forum on Polar Data Activities in Global Data Systems Communique (2013)
* Report 6: Second Polar Data Forum Communique (2015)

* Report 7: Data Management for Arctic Observing: A Community White Paper (2013)

* Report 8:_Res§onse to the Open Geospatial Consortium Request for Information on Arctic Spatial Data by the Polar Data
Community (2016)

* Report 9: OGC Arctic Spatial Data Pilot Phase 1 Report (2016)

* Report 10: Polar Data and Platform Interoperability Requirements (2017)

* Report 11: Developing an architecture for an international, interconnected arctic data system, SAON (2018)
* Report 12: Report of the 2nd Canadian Polar Data Workshop (2017)

* Report 13: Summary Report: Polar Data and Systems Architecture Workshop (2018)

* Report 14: Polar Data Planning Summit - Context and Scenarios Minutes (2018)



Matrix and Other Analyses

R

R R e

e e p

p p o
Re Re o Re Re Re o r Re Re Re
po po r po po po Rep r t po po po

rt rt tRep rt rt rt ort tRepo 1rt rt rt
1 2 3o0rt45 6 7 8 9rt10 112 13 14

Non-Technical ~ Themes Subthemes
Community Building X X XX X X X X XX XX X X
Data Managers X X X X X X
Inclusion X X X X X
Shared Terminology X X X
CaasS X X

Education, Outreach, and
Culture Change X X X X X X X XX X X

Funding X X X X X X X XX X X

Engaging Arctic Indigenous

People X X X X Xx XX X X
Governance X X X X X XX XX X
Best Practices X X X X X X X

Understanding Stakeholder

Needs X X X
Technical Themes Subthemes

Interoperability X X XX X X X X XX XX X X

Standards XX XXX X X X Xx XX X X

Data Access X X Xx X X X X XX XX X

Data Archiving X X XX X X X X XX X

Data Discovery X X X X X X XX X X
Metadata X X XX X xx X X

Data Publication and

Attribution XX XXX X X X Xx

Data Integration X X X X X XX X

Data Quality and Integrity X X X X X X X
Data Rescue X X X X XX

Controlled Semantics and
Vocabularies X X X X X

Architecture

Data Platforms XXX
CaasS X X
Daas X X XX X

InaaS e X X



Key Themes ldentified

Social and Organizational

 Community Building and Coordination (includes sub-themes, e.g. Data Managers, Mediators, Coordinators)
* Funding

* Engaging Arctic Indigenous Peoples

* Governance

* Education, Outreach, Culture Change

Technical

* Interoperability

e Standards

* Data Access

» Data Discovery (federated search)
e Data Archiving



Next Steps

* Development as AOS White Paper
e Discussion on 11-21 at PDF Il in Policy, Context session
* Journal article(s)

* Influence development of data ecosystem mapping



Analyzing the Ecosystem

This material is based in part upon work supported by the National Science Foundation under Grant Numbers PLR
1513438, ARC 0856634 and ARC 1231638
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?0site org:siteAddress ?ositeAddr .
)?asi!e/.\dqr veard:country-name 2ocountry -
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https://arcticdc.org/products/data-ecosystem-map

Combining Analysis with Mapping the Arctic Data
Ecosystem project Visualization and Analysis Tool
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Moving Forward as a Polar Data Community (PDSAW,
Geneva, 2018)

o Continue frequent national and international community collaboration
using emerging, successful model;

o develop more substantial resources to support collaboration through
dedicated working groups;

o expand the current broad collective vision, while implementing that
vision in small increments, developed by focused clusters of partners;

o leverage existing, successful programs, and resources to expand
collective capacity and inform design;



Moving Forward as Polar Data Community cont.

cultivate a culture that explicitly allocates resources to enhance and
expand the broader data system (infrastructure and more focused
systems) at the proposal and design phase of funded projects and
programs;

ensure that all relevant actors are included in (but not necessarily
driving) the design and implementation process, including Indigenous
Peoples and their organizations in the Arctic, the Antarctic science
community, and the broader global data community;
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\Vetadata flow: Semantic flow:

<IS019115> <no terminology specified=>
<GML= Data flow:
<No format specified>
OGC WMS 1.3 ‘
OGC WFS 2.0 {OGC WPS)
ESRI Restful (OGC S0S)
(OGC WCS 2.0)
OGC CSW A
T‘ =no protocolsfformats specified>
ASDI

Notes

No specific information on harvesting,
but indication on relationships with
USGS, SWEDEM, IHO, NRCAN, ... no
explanation provided

ASDI addresses governance,
relationships and standards.
Comment on 15019115 keywords not
readable in photo.

Phaoto identifies GML for discovery
metadata exchange, but no protocol.
Comment on metadata and GML that is
not put in context.

For OGC WPS projection support is
listed.

SKART is listed for embedded maps in
pages under data flow, but not
references given.

Protocols etc listed in parantheses are
plans.

Relations to INSPIRE and GMES are
indicated in image, but not explained.
Seems like ASDI hub services are
offered through ASDI GeoPortal.



Active Collaboration Needed
ENGAGE

Polar Data Forum

Let polar data holders get together and make more use of data.

PROGRAM

Policy, Broader Context And
Scenarios

Enhanding Polar Federated

Workshops & Hackai ===

What Is Semantics And How Can
Data Producers And Consumers
Benefit From It?

Arctic Data Interoperability
Workshop

Based on past meetings, workshops and conferences, several workshop activities and Data Interoperability Between
hackathon themes have been proposed. Disparate Data Sources

If you are interested in attending one or more of these events, please register for the 3rd Polar
Arctic Data From The Copemicus

Data Forum using the registration links on the program page. For more information about a Marine Ser

specific workshop or hackathon, please contact the convener of the event. Contact information is

provided in the details section for each event. Workshop On Marine Data

Enhancing Polar Federated Search NASA ICESat-2 For Polar
Applications Discovery Session

A two day hackathon focused on reducing fragmentation of data discovery through
Data Interoperability Between Disparate
enhancement of federated search and alignment of metadata standards and schemas.

OVER TIME!

Data Sources



Not Just for Techies

Polar Data Forum
Let polar data holders get together and make more use of data.

PROGRAM

Policy, Broader Context and Scenarios

For more information on this workshop please contact Peter Pulsifer Search .. n
Convening bodies: Arctic Data Committee, Southern Ocean Observing System, Standing

Committee on Antarctic Data Management

Duration: one day Table of contents [ hide ]

Background
Background Draft Agenda
A number of recent conferences, workshops and meetings have confirmed that there are many
national, regional and local projects and programs that are active in polar data management and

stewardship and that also have a mandate or desire to contribute to regional or international Get notified

coordination of efforts and activities. Many of those initiatives have resources available and are



Upcoming Events and Objectives

* DSJ Special Issue

* Arctic Observing Summit, March 2020 (Iceland): white paper,
publication

 T-MOSAIC

» Antarctic Treaty Consultative Meeting, May/June, 2020 (Finland)
 Arctic Science Ministerial, November, 2020 (Tokyo, Japan, Iceland)
* ICASS 10, June, 2020 (Russia)



hank you!
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