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Ecosystem-Based Fishery Management (EBFM)

. Global observing and data system

Overview of data opportunities and challenges

. Observing and data as an ecosystem




Ecosystem Approach




EA Key Points

From Session 1 (Hoel; Skjoldal; Mundy)

Systems approach — dynamic, processes, functions,
interactions, interconnections, sensitive to initial Cond|t|ons

Policy frameworks are integral

Location and scale are important

Based on best available scientific and Indigenous knowledge
— includes observations and data underlying information

Need integrated ecosystem assessments -> requires
observations & data

Requires monitoring -> sound data management and
availability over time




Ecosystem-Based Fisheries
Management (EBFM)

T —



EBFM Overview

® Recognize impacts on target species as well as
environment and ecosystems

® Protect living resources
® Sustain fisheries

® Because of subsistence and economic function of
fisheries, this is a socio-ecological issue

* What roles do observations, data and information
play in supporting and implementing EBFM?
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Global Observing and Data
System




Emerging Observing and Data
System

— e ® Observing nodes exist

Linking Physics & Biology

e | oo | v rotes | crsee et | “ptctons
Contacts

e Typically discipline-based

¢ Data management quickly
becoming a priority
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Broad Polar Initiatives
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National Initiatives
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(G)Local Initiatives

Atlas of Community-Based Monitoring
& Indigenous Knowledge in a Changing Arctic

Circumpolar Arctic

Welcome to the Atlas of Community-Based
Monitoring in a Changing Arctic. Arctic

communities are actively involved with observing
social and environmental chanae: this atlas was

Noor johnson, Carolina Behie, Fmn Danlelsen,
Eva-Marla Krummed, Scot Nickels, and Peter L. Pulsifer
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Domain Specific

TheArctic Blodiversity Data Service

Domain Description: Ecologically
Or Biologically Significant Marine
Areas

Previous Ecologicallly and
Biologically Significant Areas

Physical |

Identification of Ecologically and Biologically
Significant Areas (EBSA) in the Canadian
Arctic

Joint OSPAR/NEAFC/CBD Scientific Workshop
on the Identification of Ecologically or
Biologically Significant Areas (EBSAs) in the
North-East Atlantic

IUCN/NRDC Workshop to Identify
EBSAs in the Arctic Marine
Environment

WWF Important Marine Areas
in the Arctic Compilation

Drifter Climatology of

Near-Surface Currents

Surface Current Velocity
Arctic Regional Climatology .

Sea lce Concentration and Occurrence .
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Global Seascapes
Total Sediment Thickness of
the Worlds Oceans & Marginal
Seas

Total Sediment Thickness of
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International Bathymetric Chart
of the Arctic Ocean (IBCAO)

Vents and Seeps
Seamounts

CSIRO Atlas of Regional Seas
(CARS) Physical Ocean
Climatologies

Ocean Surface Temperature

Chlorophyll A Climatology

Sea Surface Height

190w

DBO sites (red boxes) are

e regional "hotspot" transect lines and
stations located along a latitudinal
gradient

» considered to exhibit high productivity,
biodiversity, and overall rates of
change

DBO sites will

 serve as a change detection array for
the identification and consistent
monitoring of biophysical responses

e be occupied by national and

— o000 international entities with shared data

i plan

19801989

Mean Sea ice Edge.

< Back to Search Results

Essential Fish Habitat - Alaska

* Metadata URL: fl es

The Mag S Fishery C vation and Management AZt, a8 amencied by the Sustainable Fisharies Act of 1996 (Public Law 104-267), established a new requirement to
describe and identify ‘Essential Fish Habitat' (EFH) in each fishery management plan. ‘Essential Fish Habitat' means those waters and substrates necessary 1o fish for spawning,
breeding, feeding or growth to maturity. Waters include aquatic areas and their associated physical, chemical and biclogical properties. Substrate includes sediment underlying the
waters. ‘Necessary' means the habitat required 1o suppont a sustainable fishery and the managed species’ contribution to a healthy ecosystem. Spawning, breeding, feeding. or
growth to maturity covers all habitat types utilized by a species throughout its ife cycle.
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Overview of Data-Related
Opportunities and
Challenges




Polar Geography

Publication details, including instructions for authors and
subscription information:
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Introduction: local and traditional
knowledge and data management in
the Arctic

Peter L. Pulsifer’, Henry P. Huntington® & Gretta T. Pecl

? Exchange for Local Observations and Knowledge of the Arctic
(ELOKA), National Snow and Ice Data Center, University of
Colorado, 449 UCB, Boulder, CO 80309, USA

Minutes of the workshop of the
Arctic Data Coordination Network
IPY 2012, Palais des Congreés, Montréal, Quebéc, Canz
27 April 2012, 13:30-17:00

Sustaining Arctic Observing Network (SAON)
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Summary of Key
Opportunities

Improved sharing resulting in better science and
decision making

More complete view of the environment over space
and time

New kinds of integrative science and research

Economic opportunities




Summary of Key Challenges

® Data rescue

e Data stewardship: discovery, access, preservation
e Attribution and reward

® Avoiding “silos” (science, operation, CBO)

® [nteroperability




Where Are We Now?

Parts of the system are in place

We are making real progress in establishing
Important new parts of the system (data, centers,
access points etc.)

Key challenges are known

Integrated observing and supporting data system
has not yet emerged

Part of the issue is that we are not understanding
and managing as a “system”




Observing and Data as an
Ecosystem




The Data Ecosystem
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Elements of EA

(From Day 1, Talk 2, Skjodal)
®* Define ecosystem

® Describe ecosytem

® Set ecological objectives

® Assess the ecosystem

® Value the ecosystem

® Manage human activities

BEST AVAILABLE SCIENTIFIC INFORMATION

g




The Way Forward
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Practical Foundations




Standards & Services

® Many data sharing
standards - interfaces

® Adoption occurring within
disciplines/domains, but
not necessarily between

e ‘Data as a Service’
emerging as a way to
create interfaces

Mmany maore ...




Terminology Models

Concept Map based on interpretaion of
“Ellavut: Our Yup'ik World and Weather"
Anne Fienup-Riordan & Alice Rearden, 2012

Fresh rain water

accumulates on top of

accelerates
\ same as

undergoes / T Cikullat
\ (Gt

forms ]
—
undergoes
Edge of deep water

| defined as
forms

Shore-fast ice €—— defined as

extends only to ——b

SEMANTIC INTEROPERABILITY = “LINGUISTIC (UN)CERTAINTY”’

Activities under partnership with Alaskan Indigenous Knowledge holders,
ELOKA & Semantic Sea Ice Interoperability Initiative (SSIII)



Interoperability Activities

info@opengeospatial.org

oGC| - -

Making location count.

ArcticSpatialDataPilot ' A R CTI C C O M M ITT E E

Update June 3rd, 2016:

ArcticSDP Clarifications Webinar Friday, 3 June 2016, 0900 EDT recordings av:

RFQ b
The Open Geospatial Consortium (OGC) and sponsors, U.S. Gi
Arctic Spatial Data Infrastructure Participants, announce a Rei »
Program’s Arctic Spatial Data Pilot Phase-2 (Arctic SDP) initiati
Participation is to solicit proposals in response to a set of req
RFQ has been released May 25, 2016. It is available online: Ar(

It is strongly recommended that interested readers also revie
questions, please send an email to techdesk@opengeospatial
chat window took place on 3 June 2016, at 09:00 AM EDT. Theus 5 ST

Phase-1 Concept Development Report
The final report from phase 1, including the results from the f

8 - 10 November 2016
Frascati, Italy

Venue details coming soon.
Workshop Description

The importance of data and its proper management are increasingly being recognized by governments, the science community, and society. The polar science community has
unprecedented opportunities for science based on open, networked, digital, and ubiquitous communication technologies. This presents an urgent need for the community, Arctic residents,



Defining, Describing and
Understanding the Data
Fcosystem




Mapping the Arctic Data
Ecosystem

BRCTICDATACOMMITTEE 5.5 Database + Mapping +
oo ammmmn  \/isualization

Arctic Data Ecosystem Map (DRAFT)

http://arcticdc.org

S The objective of this activity is to establishing a map of the arctic data management “ecosystem” or “universe”. This will be both a concept map indicating projects, services and
P - — relationships as well as a geographic map indicating location. The effort was started during the first meeting of the ADC in Potsdam, Germany, November 2014 and is an ongoing

ADC News & Events activity. The roadmap for this project includes establishing a linked open data end point that will allow people to query the database (i.e. using SPARQL).

International Conference on Permatost, The interactive map below is under active development in collaboration with communities of practice can other parters. This version is a preliminary, incomplete draft. If you would like to
W: A9)0, DS Ame: Eolacier contribute to the effort, please contact peter.pulsifer[atJcolordo[dot].edu
1 May 2016

SciDataCon 2016, 11-13 September, Task lead: Peter Pulsifer, NSIDC/ELOKA, University of Colorado, USA

Derwver, USA
1 May 2016 NOAA NW
ASSW / AOS 2016, 11-18 March, t+
Fairbanks, USA n
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Why? Planning, strategy and
interoperability

® Support analysis for supporting sciences, identifying gaps etc.
® Policy development
® Academic discourse

® |nteroperability: Property of a product or system, whose
interfaces are completely understood, to work with other products
or systems, present or future, without any restricted access or
Implementation.

® Task of building coherent services for users when the individual
components are technically different and managed by different
organizations (Wikipedia)

* “Map” will be used to promote interoperability in a strategic
and efficient way




Recent Developments

Working with ADC, Scientific Experts on Fish Stocks in the
CAO, SCADM, ELOKA & partners, EU-PolarNet

Establishment of new partners and resources

Pan-Arctic Options Project: Research capacity in the area of
oceans expertise and systems thinking — in partnership with
International Institute for Applied Systems Analysis

University of Tromsg/Fram Center, Norway — Barents Sea
fisheries

Establishing relationships with IARPC (U.S.), GEOCRI

Exploring Global Linkages through RDA — meeting during IDW,

@ )\ Research Data Sharing
without barriers

RESEARCH DATA ALLIANCE

ARCTIC / PAN-ARCTIC S50 ias
OPTIONSk= 125 WIARPC] ceosorenn

September 2016
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Followed by Expanding Partnerships
with Communities of Practice

Arctic Fisheries Science
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Interconnections

We recognize that until recently ice has generally covered the high seas portion of the central
Arctic Ocean on a year-round basis, which has made fishing in those waters impossible to
conduct. We acknowledge that, due to climate change resulting in changes in ice distribution
and related environmental phenomena, the marine ecosystems of the Arctic Ocean are evolving
and that the effects of these changes are poorly understood. We note that the Arctic Ocean
ecosystems until now have been relatively unexposed to human activities.

DECLARATION CONCERNING THE PREVENTION OF UNREGULATED HIGH
SEAS FISHING IN THE CENTRAL ARCTIC OCEAN
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Well defined, efficient, and inable data isa isite to moving Arctic observing initiatives
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Ecosystem = Network

(1) Only a small number of links per node are needed to create a highly interconnected and robust network
(the 1dea of a “it’s a small world’ or ‘six degrees of separation”’).

(11) “Weak ties’ involving rare or occasional contact, i.e.. individuals who are not necessarily part of the
same organization and have a limited personal relationship, are important. Although the establishment
of weak ties is not difficult or resource intensive, these ties provide the connectivity necessary to
establish a robust network.

(111) Robust networks are those able to withstand or overcome adverse conditions such as removal of a major
node or hub (e.g., loss of funding for a major programme) and include multiple, highly connected hubs
as well as less connected nodes.

(1iv) ‘Connectors’ are vital. In a social setting, these are the ‘people who know people’ whereas in an
organizational situation, they are organizations that are highly connected but may or may not engage in
the practical activities of the community. Connectors may also act as mediators, where they do more
than simply connect but also actively engage in the subject matter, perform acts of synthesis, abstraction,
transformation, and so on that enable disparate actors to better communicate.




