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Canada’s UN claim equals 20% of current landmass
Total offshore lands equal to 70% of landmass
=




-

Brazil's Ocean Investment: $225B Over 5 Yrs

“Natural Capital”: $70T GDP Annually [World Economics Council]
Oceans: 90% Global Trade

Fisheries: $94B Annually

Aquaculture: $98B Annually
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Highlights in Ocean Observation

BP.IT!SH COLUMBIA < CANADA

OCEA

Discover the o

Recent highlights of Canadian and international observation initiatives: 3 @BS ERVATORY

* Argo is a global array of more than 3,500 automated floats that transmit data * :

S via satellites. The system covers almost the entire global ocean, with the notable /

SE = exception of the Arctic. Canada is contributing about one-tenth of the active Argo
floats and was one of the early developers of the Argo Software System (Argo, n.d.).

e The Ocean Tracking Network (OTN), based at Dalhousie University, collects
data on sea animal movements in relation to the physical characteristics of the
surrounding ocean. It uses a global network of acoustic receivers to track individual 4‘! ’\
tags attached to a variety of aquatic species (OTN, n.d.). ‘k&

* The Census of Marine Life (2000-2010) used human-operated vehicles (HOVs),
ROVs, AUVs, and towed platforms in a concerted effort to establish a baseline of = =
marine biodiversity (Snelgrove, 2010). ‘

* The Ocean Networks Canada (ONC) observatory combines the North-East Pacific 8
Undersea Networked Experiments (NEPTUNE) and the Victoria Experimental | \
Network Under the Sea (VENUS) into one of the world’s most potent cabled
networks (Taylor, 2009).
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Liquified Natural Gas
@ Tidewater Oil Exports

Environmental Sensors
B Installed
[C] Smart Ocean

Marine Safety Sensors
A Installed
/\ Smart Ocean

Public Safety Sensors

A installed

2} Smart Ocean

SMART

0CEAN
SYSTEMS®
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*VOCES (ESPANOL) GPS FOR THE SOUL ELECTION BLOG GOOD NEWS SCIENCE BLACK VOICES WORLD RELIGION CRIME GREEN SPORTS THE BREAKDOWN

FROM AP: lllinois hotel favored by Capone for sale on eBay... jus:now ; Get Alerts

DIRTY BUSINESS

Criminal Investigation Of BP Oil Spill May Ensnare Executives In
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Canada’s Unique O ence & Commercialization Centres
Build Upon Proven Science, Expertise & Leadership
Ocean Science Underpins the Ocean Technology Sector
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Canada’s Unique O ence & Commercialization Centres

Build Upon Proven Science, Expertise & Leadership

Ocean Science Underpins the Ocean Technology Sector

Our Growth Could Follow Blue Economy Projected Growth






STRENGTHS & CHALLENGES FOR
CANADIAN OCEAN SCIENCES

1. Crucial time for “Pla
2. New technologies for ur

3. Policy and sustainability challenges

Urgency, interest

Technology Policy
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STRENGTHS & CHALLENGES FOR

CANADIAN OCEARAN SCIENCES

Research reputati
(strong, slipping)

2° of separation

Arctic (#2in oceans)

Infrastructure

Human Impacts on Marine
and Coastal Ecosystems

Ocean Science
in Canada

Plate Tectonics and
Natural Hazards

World Level » Higher Specialization
Specialization Index (SI)

Biological, Mineral,
and Energy Resources
Ocean-Climate Interactions
Coastal Communities

The Arctic Ocean

Trent U
Central

- Canada (National or'Fed 55 - Newfoundland and Labrador
Nova Scotia
- Alberta Ontario
- British Columbia Prince Edward Island
Manitoba [_ J Quebec

- New Brunswick Li | Saskatchewan

Data source: Calculated by Science-Metrix using the Scopus database (Elsevier)



STRENGTHS & CHALLENGES FOR
CANADIAN OCEAN SCIENCES

tron g scientific landscape...

» ArcticNet
)n on Biological Diversity

Law of the Sea
~ Oceans Act
* Fisheries Act

*CAISN (invasive'speci 5
* CHONe (biodiversity)
* Fisheries Capture (fisheries)

e Multitrophic Aquaculture
(aquaculture)

e OTN (tracking animals) g
o

* MEOPAR (hazards)

* ONC (enabling technologies)



STRENGTHS & CHALLENGES FOR
: CANADIAN OCEAN SCIENCES

‘\-

CANADIAN HEALTHY OCEANS NETWORK
N ” [l Canadian Healthy Oceans Network is a collaboration of 15 Universities participating in the Network are:
( E S t ’ S and major federal government departments focused on )
g scientific guidelines for sustainable ocean usage. on)
PR B ficlad inclr the Natural Sciences and Enginesrig R :
s Program. f

 Council's Strategic Research Network:

OF MARINE LIFE p=——=

 Changing

m=mn OCean

International

=
NSERC  Administdeive

CRSNG St John's, Newloun

Network Director Paul Snel

Photo credits: NOAA/V. Tunnicliffe; ROPOS/E Kendnngkb}!s
ROPOS/A. Metaxas: NOAA/K. Raskoff; NOAAZE. 8l
290




STRENGTHS & CHALLENGES FOR

CANADIAN OCEARAN SCIENCES

Switzerland — Netherlands
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Geographic s
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STRENGTHS & CHALLENGES FOR
CANADIAN OCEAN SCIENCES

Integrated studies on:
| * key species & communities in defined regions
| *ecosystem structure and function analysis
| e cumulative impacts of human activities
]
i

¥

| 3: Sustainability 2: Prediction of 1: Cumulative Impactg

| Strategies Vulnerability i
] |

Combined i

/
|
|
|
|
|

effects of human |
drivers on

structure and i
function I
|
|

Provision of ecosystem
goods & services from

priority areas with different |
pressures I

\

]
[
!
]
i
!
|
!
]
|
!
]
I

Analysis of design options
* develop spatial management approaches

* Human Use Pressures
ecosystem ® Environmental Drivers

o

Lead role in ocean management

e three oceans

¢ lead science support for decision-making

e realignment to support Ecosystem Approach to
Management (EAM)

EAM Framework
Development

4

* Ecosystem Attributes

National Geospatial Strategy

4

* Geospatial Information
® Capacity building in Government
* Decision Support Tools

* Integration across Mgmt  ® Links with other Departments

Sectors '

Bioregional Risk Analysis

* Region-scale assessment of conservation priorities
® Ocean development opportunities,
* Risks to sustainability

@ Decision support for Integrated Management /

¢ trade off analysis /

’
b -~

P Lawton DFO




STRENGTHS & CHHLLEﬁGéS FOR
CFII'IFIDIFII'I OCEFII'I SCIENCES

Effects of sea level ri >C,
JJJJ'JI 1te chang :._it:if_J fication,
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N, noise, Invasive

Aquaculture,
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Changes




STRENGTHS & CHFILLEI'ICES FOR
CFII'IFIDIFII'I OCEFII'I SCIEI'ICES
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Military
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New network:

address some of
science community, & ich &

geography.

%o
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MAIN FINDING 1F7

NS are emerqging to
S faced by the ocean
hose posed by Canada’s




‘L! NETWORKS AND ALIGNAMENTS

New types of fundin
changing the way ocean

ities, Sortia and alignments are
lentists collaborate.

The Panel identified several gaps:
e \/ision gap.: No overarching national strategy or vision for the entire
ocean science community.

e Coordination gap: Insufficient aordination among regional clusters.
¢ nformation gap: Insufficient information about ocean science
activities and capacities across the country.



Economy

Innovation and
Commercialization

Productivity

Oceans Science &
the Federal S&T Map

Environment

Clean Hydrocarbon
Systems

Bio-based Energy
Systems

Ecosystems

—  Environmental Quality

Security & Defence

| | Environmental Impacts

on Human Health

Safe, Nutritious Food

and Clean Water

1+ Defeat CBRNE Threats

Critical Infrastructure
Protection

Surveillance,
Intelligence, and
Interdiction

Safe and Innovative
Products

Marketplace Clean Integrated

Frameworks B Electricity Climate Change

Emergency
Management and
\_ Systems Integration

National Economic
Infrastructure

Energy Efficient

Industrial Systems Healthier Canadians

Environmental Risk

Heélth and. Scienbe
and Technology
Networks

Canadian Forces
Capabilities

| Cleaner Transportation
Systems

Legend

Built Environment

Federal Oceans S&T

Not Applicable
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cends to ask for directions. The
d and asks where he is.

o A mah n
balloonist hov:

* The woman shouts b uare at 45 degrees, 25 minutes, 29 seconds north,
and 75 degrees, 42 minutes, 20 seconds west. | am standing at 100 metres above
sea level, so you must be at about 120 metres.”

e The man in the balloon replies, “You must be a scientist. | ask you a simple
question, you provide me too much information and I’'m still lost!”

e The woman calls back, “You must be a policy analyst. You came out of nowhere
with your questions, | give you the most accurate and precise answer | can, you’re
still lost, and you blame me!”



a THE FULL LIFE CYCLE OF SCIENCE POLICY:
. ™ ..POLICY FOR SCIENCE FOR POLICY FOR SCIENCE FOR POLICY...

-

. N

Policy for Science

Integration
of Science
and Policy

Science for Policy




EUDLUTIDI‘I OF GOUERNMENT SCIENCE
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Market

Hierarchy
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GovScience 1.0

GovScience 3.0

GovScience 2.0
GovScience 4.0

Hierarchies

Markets

Operating
Mode

Collaborate
(formal,
partnerships)

Collaborate
(informal, mass)

Knowledge
Access

Procure,
Contract

Social
learning

Social
production

Investment
Focus

Human &
Physical Capital

Financial Capital

Social Capital

E-Capital: Web
2.0/ Social
media
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remarkable opportu ' ut a necessity to seize these
opportunities to use an

Addressing the vision, coordination, and information gaps Is essential if
Canada is to unlock these opportunities.

This requires a national effort involving the entire ocean science
community as well as its users in government, the private sector, and civil

society.
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FINAL CONCLUSION

'anada not only has
ut a necessity to seize these

remarkable opport
opportunities to use an

Addressing the vision, coordination, and information gaps Is essential if
Canada is to unlock these opportunities.







KNOWLEDGEECONOMIC
EC@NQMYW

EINFORMA“\;N DEVELC

What’s needed?

...research, data sharing, coordination, efficiencies,
partnering, and governments must continue to invest in
the “knowledge economy” (see CCA report)



OCERN SCIENCE HELPS
-

ial

juences of development
es for development

1S and respond

e Create

e Determine t pr

Knowledge gained throug ‘research. Without it, costs increase.




US OCEAN POLICY

Interagenc

e July 2010 — Obama ;
Force recommendatio =y
releases a National Ocean Policy for
the ocean, coasts, and Great Lakes

e April 2013 — Implementation Plan
released

e whitehouse.gov/oceans




=S¥ NOP ARCHITECTURE, 9 PRIORITIES, 5
-~} BENEFITS

National Ocean Council

Ocean Resource Management Ocean Science and Technology

| WE \
Coasta.l and Ma?rine Ecosystem- Coordinate
Spatial Planning Based Mgmt & Support
Regional Ecosystem Water Quality

Protection & Restoration and Sustainable Climate Change &
Practices on Land Ocean Acidification

Inform Decisions
& Improve
Understanding

Observation, Mapping, &
Infrastructure

Societal benefits: Ocean economy, safety and security, coastal and ocean
resilience, local choices, and science and information



BENEFITS OF THE IMPLEMENTATION PLAN

eat Lakes resources
that drive so

e develop and dissemi scientific information that
local communities, industries, and decision-makers can use

e collaborate more effectively with State, Tribal, and local
partners, marine industries, and other stakeholders.




leading public anc :
research and educa ' "CONSORTIUM FOR

aquaria and industry : Ocean Leadershlp

* UNDERSTANDING « ACTION

Mission: advance research,
education and ocean policy.

Discovery: of how the ocean is critical to supporting life

Understanding: educate society on the ocean’s influence on life

Action: influence policy makers to advance ocean science, education,
and marine policy






e Arctic region is resource rich and is increasingly accessible due to:
e Climate change
e Technological advances
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Cargo and Tanker Ships Active in the Arctic
[daily totals, 2008-2012]
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US ARCTIC RESEARCH PRIORITIES

e
-

e Envirc
e Arctic Humaz
e Civil Infrastructu
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e Natural Resource
Assessment & Earth
Science = S
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ARCTIC RESEARCH PLAN:
FY2013-2017

3

Executive Office of the President OF THE u.g GOVERNME
’ NT

National Science and Technology Council

Set goals Turn goals into White House:
research plan requests budget
Congress:
authorizes &
appropriates

Fed. govt. spends ~S400M/yr on Arctic research (Sequestration!)









