





+ Conservation options include: “established” conservation biology, managing for resistance/resil-
ience, use of corridors to facilitate species shifts, managed relocation, and ex situ conservation;
protected areas are an integral component of a continental adaptation strategy.

*+ Need to consider the human dimension.

Presentation (to view, click on picture)
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THE POTENTIAL CHANGES IN THE USE OF FISH AND WILDLIFEIN A
CHANGING CLIMATE

Rocky BEacH, WASHINGTON DEPARTMENT OF FisH AND WILDLIFE

rocky.beach@dfw.wa.gov

Biography

Rocky Beach is a 30-year veteran of the Washington Department of Fish and Wildlife (WDFW). He
received his BSc degree in biology from the University of Puget Sound and his MS degree in environ-
mental science from Washington State University. During more than 40 years in the outdoors and as
biologist/manager, Beach has gained a broad breadth of experience including: whitewater tour guide,
lands surveyor, king crab fisherman, high seas observer for the National Marine Mammal Lab, Wash-
ington Marine Mammal Project Leader, Small Game Manager, Regional Wildlife Manager, Oil Spill

and Wetlands Manager, Lands Manager, and Big Game Manager. He currently holds a position as the
Wildlife Diversity (non-game species) Division Manager. Rocky currently lives in Olympia with his wife,
Joko.

Abstract

It is early in the overall climate change challenge to implement adaptation strategies for the use of fish
and wildlife without more analysis and adaptation planning. Fortunately, current proposed legislation in
the US includes resources for natural resource adaptation. Key among the strategies is to use Wildlife Ac-
tion Plans developed by all US states and territories as platforms for climate change adaptation for fish
and wildlife. These plans identify species of greatest conservation needs, habitats of concern, threats and
stressors, conservation/management actions, and monitoring. Planning included extensive public/tribal
involvement. There is a collaborative attempt to retrofit these existing plans for climate change includ-
ing completing vulnerability assessments for species and habitats, developing climate change adaptation
strategies, and doing research and monitoring. The WDFW is working with Dr. Josh Lawler of the
University of Washington to determine what species and habitats are at risk from climate change (“top
down” species assessments and “bottom up” habitat assessments).

We face huge challenges. Case studies exist that explore the impacts of, and management implications
for, climate change on several harvested species and their habitats, including: ocean acidification effects
on shellfish, heat stress causing declines in Minnesota’s moose populations, and reductions in suitable
conditions for ice fishing. The salmon is the poster child for climate impacts. Salmon are iconic ecologi-
cally, commercially and recreationally, and are very vulnerable to climate change. Climate change will
result in winners and losers. Chum and pink salmon will benefit from climate change, whereas sockeye
and chinook will be negatively affected, and this in turn, will impact southern resident orcas that are
dependent on sockeye for food.

Climate change exacerbates pre-existing fish and wildlife stressors, such as invasive species, disease,
and lack of habitats. To ensure continued sustainable use of fish and wildlife, we need to enhance the
resiliency of populations and provide connectivity of habitats. We will need to adapt and respond to a
warmer world and, like Kenny Rodgers —“know when to hold ’em and when to fold ’em.”
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EFFECTS OF CLIMATE CHANGE ON ABORIGINAL FISHERIES—THE BIG PICTURE

DRr. Davip CLOSE, UNIVERSITY OF BRITISH COLUMBIA FISHERIES CENTRE

d.close@fisheries.ubc.ca

Biography

Dr. David Close is Director of the Aboriginal Fisheries Research Unit at the UBC Fisheries Centre and is
also faculty in the Department of Zoology. He is a citizen of the Cayuse Nation located on the Confeder-
ated Tribes of the Umatilla Indian Reservation. Dr. Close has been working in Aboriginal Fisheries for
over 10 years with a research emphasis on answering biological questions directed towards sustainable
aboriginal fisheries. His current research focuses primarily on the ancient vertebrate, the lamprey, which
is a culturally important food to the aboriginal people along BC’s west coast. He conducts interdisciplin-
ary research in the areas of aquatic ecology, fish physiology, chemical ecology, and integrating traditional
knowledge and fisheries science.

Abstract

The increase in carbon dioxide levels in the atmosphere to 300 ppm from the burning of fossil fuels may
be impacting fisheries and, thus, aboriginal people globally and in BC. The latest study projects major
shifts in marine fish and invertebrate distributions by 2050. The models predict major shifts in distribu-
tions of certain harvested species toward the poles, local extinctions, and invasions of previously alien
species. In our current study, regional projections for the northeast Pacific Ocean are that Alaska plaice
and Pacific herring will move north, including sockeye, while Pacific hake will be moving in. These shifts
and changes have severe implications for aboriginal people, who value fish and other natural resources,
as more than just food or their commercial value. From birth until death, aboriginal peoples use and
value these sacred tribal foods. These fish and other traditional foods are considered religious for many
indigenous peoples along the west coast. These traditional foods are directly linked to creation stories.
For example, there is pact or promise that was exchanged between the people, who honour the fish, and
the fish, who would honour the people. There has always been a responsibility for First Nations people
to honour this promise. Certain traditional foods such as, fish, deer, and birds are referred to as brothers.
Other traditional foods, such as camas, and fruit-bearing plants (huckleberry, chokecherry, and service
berry) were referred to as sisters among our peoples.

As governments and other sectors of society consider climate change effects on the use of fish and
wildlife, they need to respect and factor in that aboriginal people think beyond just the commercial
value of fish and wildlife. There needs to be more education in schools and among stakeholders about
aboriginal perspectives, as well as education on the effects of climate change on ecosystems. The Gov-
ernment needs to implement comprehensive and integrated ecosystem approaches to managing BC.s
fisheries, coasts, and oceans. The knowledge about freshwater aquatic ecosystem dynamics also needs to
be strengthened. Local fisheries and fuel efficiency in fishing activities should be promoted. Given cli-
mate change effects, people in BC need to move from battles over catching the fish to seeking solutions
and opportunities. In consultation processes dealing with fish and wildlife, First Nations should not
be viewed as stakeholders but as equal governments at the level of the federal government. More effort
should be placed on proactive engagement within aboriginal communities on this issue.
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PANEL DISCUSSION: WHERE TO FROM HERE? SYMPOSIUM SUMMARY AND
NEXT STEPS

Non-government Organization Perspective: Leigh Edgar, Climate Change Coordinator, Canadian
Wildlife Federation, Ottawa, ON.

Academic Perspective: Brian Starzomski, post-doctoral fellow from Dalhousie University in Halifax,
Nova Scotia (and soon to be Assistant Professor in the School of Environmental Studies, University of
Victoria through the Ian McTaggart-Cowan Professorship).

Private Sector Perspective: Dr. Jon O’Riordan, consultant and adjunct professor at University of British
Columbia, based in Vancouver, BC.

Government Policy Perspective: Jen Poulliotte, Policy Analyst, Climate Change Branch, BC Ministry of
Environment, based in Surrey, BC.

Regional Wildlife Biologist Perspective: Brian Harris, Wildlife Biologist, Okanagan Region, BC Minis-
try of Environment, based in Penticton, BC.

Questions for Panelists
1.  What is your take-away message about the symposium?
2. How will you apply what you've heard here to your work?

Leigh Edgar said that she heard during the symposium that there is a need for action, resources, and
education. She spoke about how the non-government organization (NGO) community, particularly the
Canadian Wildlife Federation (CWEF), wants to do something to advance progress on dealing with the
effects of climate change on fish and wildlife. CWF represents more than 300,000 Canadians who care
about wildlife. The funding arm of CWF looks for ways to secure dollars. They encourage government
to fund research to identify gaps and address uncertainties. CWF may be able to help fund research on
climate change and wildlife. They also conduct a learning institute to educate educators. Dealing with
climate change is the organization’s top priority, followed by water and species at risk. Edgar also said
that she will use the results of the symposium to inform a strategy she is developing for CWF on climate
change adaptation for wildlife. (Note: Since then, Edgar has launched this campaign, www.cwf-fcf.org/
en/about-cwf/media-centre/releases/cwf-calls-for-allocation-of. html)

Brian Starzomski expressed appreciation to MITACS for sponsoring his travel to the symposium. He
said it is wonderful to see the growth in interest in climate change adaptation and biodiversity. A year
ago, a symposium on this topic would have been unlikely. Two things resonated with him: (1) We need
to know more about expected impacts to biodiversity, based on regional climate change scenarios. (2)
There’s a lack of funds to do the required research. In his new job with the School of Environmental
Studies at the University of Victoria, he plans to engage local researchers in conducting field-based re-
search to improve models that are more relevant to local needs. He intends to work on this issue with the
representatives of government agencies, NGOs, and others that he met at the symposium. (Note: Since
then, Starzomski has set up this website, http://web.uvic.ca/~starzom/)

Dr. Jon O’Riordan stressed that the topic of the symposium was an important one. However, he
hopes that everyone realizes that wildlife (including fish) is just really one of many ecological values
and that the real issue is that we need functioning ecosystems in the face of climate change. We need,
he said, a symposium focused on ecosystem adaptation. His take-away message is that the current
paradigm of business as usual cannot be sustained. In Japan, people have lots of fish to eat, but it is not
natural. We cannot continue with a model of consumption and muddle through, given climate change.
Choosing short-term economic values will come at the expense of ecosystems and this approach is
inconsistent with principles of sustainability. An ecosystem-based focus is needed and we need to change
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government’s model. O’Riordan also said we should change how we measure indicators. For example,
we should add a carbon budget to the Timber Supply Review process, and review the 1% cap on wildlife
habitat area designations in the Forest and Range Practices Act. We need to measure ecological goods

and services and quantify the loss of value in a forest’s ability to provide them. We need to be willing

to pay the costs of replacing those ecological goods and services when we harvest the trees, or forgo the
revenues. It will be a small cost to pay. The market value of the timber in our forests may be $40 billion,
whereas the ecological goods and services value is over $93 billion over a 25-year period. We need to
build water conservation and carbon sequestration into the designs for any new development as is being
done with Dockside Green in Victoria. To encourage this, the government needs to put regulations and
incentives in place. In his work in business and education, O’Riordan said he plans to raise awareness
about the importance of ecological function.

Jen Pouliotte said her take-home message is that there is a shift in thinking in the BC Ministry of
Environment’s Climate Change Branch about how they implement climate change adaptation. In the
past, they have worked with the willing and shared lessons learned. Now she thinks the branch should
think more strategically about what they can do to implement adaptation. Hearing about the United
States bill and United Kingdom legislation on climate change adaptation have all caused her to reflect on
their current approach. She said they need to look for opportunities to do smaller things and to integrate
climate change adaptation principles. She also got a greater appreciation of the importance of com-
munication and outreach. Awareness is the key to change inside and outside government. We need to
use clear, consistent language that decision makers feel comfortable with. Our external communications
cannot be one way. We need to have a conversation and discussion about options.

Brian Harris said that his take-home message was the sense of urgency on this issue. He was also real-
ly impressed by the scale of investment that the US has made in this issue. That adds a level of legitimacy
and importance that has made him sit up and take notice. The dialogue has started and he noted that,
based on the presentations and breakout sessions, it is clear that many good minds have started working
on this. For his work back in Penticton, he took comfort from Rocky Beach’s presentation, which indi-
cated that it is still early days for those managing the use of fish and wildlife to hit the ground running
and make big changes to what they do. We still need to learn, monitor, and test. Harris said his major
change will be to start using a climate change lens on all of his decisions and to make climate change
adaptation for fish and wildlife part of his thinking.
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CLOSING REMARKS

Dr. Eric HiGgGs, UNIVERSITY OF VICTORIA

Dr. Higgs thanked Dr. Valentin Schaefer for his work with the other organizers to help make this sym-
posium happen. He welcomed Dr. Brian Starzomsky as the new Ian McTagghart Cowan Research chair
in Conservation Biology and Restoration. He invited symposium participants to attend the upcoming
Ecological Restoration Institute in mid-June at the University of Victoria as its focus will be on climate
change, in particular, the keynote address by Dr. Jim Harris of the United Kingdom on “Peak Soil.”

Dr. Higgs remarked that he was struck by how many of the ecological issues and challenges discussed
at the symposium were also social ones. It spoke to the importance of involving the social sciences in
climate change adaptation for biodiversity and the need for interdisciplinary solutions. Dr. Higgs noted
that there are profound difficulties in getting the natural and social scientists to communicate. The
University of Victoria, together with the University of British Columbia, Simon Fraser University, the
University of Northern British Columbia, and other academic institutions in the province and elsewhere,
need to develop integrated solutions. In his opinion, he thinks we can do something more robust to
research solutions for the effects of climate change on fish, wildlife, and ecosystems.

JaN HATTER, BC MINISTRY OF ENVIRONMENT

I have been asked to say a few words on behalf of Tom Ethier, Director of the Fish and Wildlife Branch.
Tom sends his regrets that he could not attend the symposium for personal reasons. I know that Tom
was very excited about this symposium, and he is looking forward to hearing about the outcome of our
conversations over the last two days. I'm sure he would have been as impressed as I was with the depth
and breadth of topics.

Within the Environmental Stewardship Division (ESD) of the BC Ministry of Environment, climate
change is recognized as a very powerful influence on fish and wildlife, their habitats, and the ecosystems
that support them. Nancy Wilken, our former Assistant Deputy Minister, directed us to examine every-
thing we do in light of climate change. So we knew what we had to do, but we were still uncertain about
how we do it. I think this is particularly true for ESD staff like myself, who deal primarily with issues
around species conservation and management. This symposium has really set the stage for how we can
start to put a climate change lens on the species management work we do.

Over the last two days, we have heard many excellent discussions on climate change, and its impacts
on fish and wildlife. By taking this complex and overwhelming topic and breaking it down into its
component parts for analysis and discussion, we have really achieved something worthwhile. These parts
included:

1. Summary of the science on climate change, mitigation, and adaptation

2. Implications of the effects of climate change on fish and wildlife species, their habitats, and their
adaptation options

3. Implications of the effects of climate change on ecological processes and adaptation options

4. Human dimensions of climate change adaptation for fish and wildlife

5. Implications of climate change on the use of fish and wildlife, and adaptation options

So where to from here? While I do not really know the solution for moving forward, it is apparent to
me that part of that solution involves putting all the parts we have talked about back together. Only then
can we start to develop some concrete and meaningful actions. In this regard, one of the key messages I
heard at this symposium was the need for an interdisciplinary approach to address climate change
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impacts on fish and wildlife. That means we need to work harder at integrating both the natural and
social sciences in order to find workable solutions. Neither the natural sciences nor the social sciences
alone can effectively address the challenges presented by climate change. But multi-disciplinary teams,
with individuals working closely together and drawing upon the knowledge and expertise from their
respective disciplines, does, in my opinion, offer a path forward.

Within the ESD, a key challenge for addressing climate change is funding and resources. It is clear that
government cannot deliver on the actions alone. We need to continue to seek new partnerships both
within and outside of government, as well as strengthen our existing partnerships. In this regard, I want
to again thank our partners at this symposium:

1. MITACS — Mathematics of Information Technology and Complex Systems
2. UVIC - School of Environmental Studies

3. PCIC — Pacific Climate Impacts Consortium

4. FORREX Forum for Research and Extension in Natural Resources

5. BC Wildlife Federation

I also want to reiterate Angeline’s message at the start of the symposium. This, folks, is the start of the
dialogue. We should not feel frustrated or overwhelmed by this issue, nor should we expect to think that
we can come up with the answers quickly. This work continues. We are building the tools and strength-
ening relationships. These are the first steps.

Finally, I want to thank all the “green tags” in the room. It is through their hard work and dedication
that this conference has been so successful. Please join me with your applause to thank the organizing
committee, the many facilitators, our Master of Ceremonies (Angeline Tillmanns), the speakers, and the
resource people.

Thank you.
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BC WILDLIFE AND CLIMATE CHANGE SYMPOSIUM BREAKOUT SESSIONS

Agenda

Monday, June 1, 2009 — Morning Session
Implications of Climate Change on Fish & Wildlife Species & Habitats and Adaptation Options

New Question Facilitator Note Taker Resource Person
1-1 What needs to be done to ensure Tim Irvin Penny Lloyd Jen Pouliotte
vulnerability assessments are completed Robin Pike

and are used to inform adaptation
strategies for fish and wildlife?

1-2 What do we need to do to facilitate Dave Clark Warren Cooper Dominique Sigg
research on climate thresholds and

adaptive capacity of individual species so

we can develop adaptation strategies?

1-3 What actions should we take to facilitate  Diane Boyd Carmen Cadrin Tory Stevens
connectivity (air, aquatic and terrestrial) and
fish and wildlife migration?

1-4 What actions should we take Rick Guthrie Angeline Tillmanns  Rod Davis

to implement the most effective Eric Parkinson
habitat tools to address climate

change for fish and wildlife?

1-5 What actions are needed to manage Katia Gauvin Steven Maclver Sue Pollard
alien species in light of climate change?

Monday, June 1, 2009 — Afternoon Session
Implications of Climate Change on Ecological Processes and Adaptation Options

New Question Facilitator Note Taker Resource Person

2-1 What actions are needed to deal Katia Gauvin Edwin Hubert Rick Guthrie
with the implications of hydrological

changes and severe weather effects on
fish, wildlife, and their habitats?

2-2 What actions are needed to deal Diane Boyd Steven Maclver Dr. Rick Page
with the implications of changes in

food webs, predator prey relationships

and food availability (marine,

freshwater aquatic, and terrestrial)?

2-3 What actions should be taken to Dave Clark Jen Pouliotte Cait Nelson
manage the health of fish, wildlife,
their habitats, and ecosystems during
a period of rapid climate change?

Doug Lewis
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New Question

Facilitator Note Taker

Resource Person

2-4 What actions should be taken Angeline Tory Stevens Dr. Richard Hebda
to better promote the value of Tillmanns

conservation lands in mitigation

(carbon sinks versus sequestration)?

2-5 What actions should be taken to better Tim Irvin Carmen Cadrin

promote the value of conservation lands
in climate change adaptation (maintaining
ecological processes, natural capital,

and ecological goods and services)?

Dr. Briony Penn

Tuesday, June 2, 2009 — Morning Session

Tackling the Human Dimensions of Climate Change Effects on Fish and Wildlife

New Question

Facilitator Note Taker

Resource Person

3-1 What legislative and policy changes
are needed in BC to effectively prepare
for and adapt to climate change and

its effects on fish and wildlife?

Dave Clark Penny Lloyd

Dr. Jon O’Riordan

3-2 What should the priorities be for
investment in BC to deal effectively
with climate change (mitigation,
carbon sequestration, adaptation, and
in what adaptation strategies)?

Diane Boyd Warren Cooper

Michele Maclntyre

3-3 What actions can scientists, decision
makers, and stakeholders take to deal
effectively with the many uncertainties
associated with the forecasted effects of
climate change on fish and wildlife in BC?

Doug Lewis Tory Stevens

Dr. Art Tautz

3-4 What actions do we need to take
to foster human behaviour that helps
fish and wildlife adapt to climate
change and to reduce the carbon
footprint of hunting, angling, wildlife
viewing, and park use in BC?

Tim Irvin Cait Nelson

Dr. Bob Gifford

3-5 What actions should we take to
manage human fish and wildlife conflicts
in BC in light of climate change?

Lars Reese- Steven Maclver
Hansen

Mike Badry
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Tuesday, June 2, 2009 — Afternoon Session

Implications of Climate Change Effects on the Use of Fish & Wildlife

New Question

Facilitator

Note Taker

Resource Person

4-1 What actions can be taken to better
incorporate climate change into science
that informs the use of fish and wildlife?
(research, monitoring, inventory, stock
assessment, reporting on population
trends, habitat suitability trends)

Angeline
Tillmanns

Warren Cooper

Dr. Art Tautz

4-2 What actions can we take to
make the most of new opportunities
for use of fish and wildlife that may
result from climate change?

Lars Reese-
Hansen

Edwin Hubert

Steven Maclver

4-3 How do we ensure the availability of
fish, wildlife, and marine resources for
First Nations uses despite climate change?

Dave Clark

Cait Nelson

Dr. David Close

4-4 What active interventions do we
need to take to adapt to climate change?
(e.g., enhancing production, assisted
migration, water impoundments)

Doug Lewis

Penny Lloyd

Kathy Hopkins

4-5 What actions can we take to incorporate
consideration of climate change in the
management of fish and wildlife use,
including harvest policies and allocation
decisions? (e.g., what and when we

harvest, to what degree and where?)

Diane Boyd

Tory Stevens

Ian Hatter
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SESSION 1-1

What needs to be done to ensure vulnerability assessments are completed and are used to inform
adaptation strategies for fish and wildlife?

Actions

+  We need overarching co-ordination of stakeholders and integration of stakeholder information.
We need to establish standards for assessments (consistency) so that they are more comparable. We
need community engagement and transparency. We need more information and more sources of
information.

* High-level buy-in and support (e.g., at the Deputy Minister level) is required. We need champions
and capacity building. We must create a sense of urgency and relevance to these tasks and connect
with the grassroots. Funding is needed.

+  We must identify the purpose, objective, and the on-going goal. What are we trying to achieve? We
need to work within a sustainability framework and have a solid planning process (operational
strategic planning).

Research Needs and Data Gaps

No research needs/gaps were identified.

Collaboration

+ Individuals with local on-the-ground knowledge.
+ Those that you wouild like to build capacity on a Viability Analysis.
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SESSION 1-2

What needs to be done to facilitate research on climate thresholds and on the adaptive capacity of
individual species so we can develop adaptation strategies?

Background questions: What is the basic ecology of species: threats, trends, and knowledge gaps?
How do we deal with uncertainties in models and species interactions?

Actions

1. Obtain resources, collaborate, and present a more united front.

2. Canada spends less on resources. We need to collect data in a consistent way and in a way that is
repeatable over time and space.

3. We need to prioritize on species and ecosystem. What is the research leading to? What are the
intended outcomes?

4. We need to look at thresholds in an ecosystem context. If we do look at individual species, then
make them keystone species only. Clarify and define thresholds.

5. More physiological response research is required to help determine benchmarks.

6. Climate change will destabilize existing relationships. We need to attach stewardship resources “in
place” at scales that can be understood. We need to develop long-term relationships with ecosys-
tems, e.g., similar to First Nations.

7. We should focus on indicator species that cover a range of species.

8.  We cannot divorce species from ecosystem. Identify single- and multi-species thresholds and link
them to ecological process.

9. Sort out indicator species or communities. What are the locations for establishing ecological base-
lines? We need to define targets or expected thresholds, model outcomes without added stressors,
structure existing information so it can be used by all researchers, and leverage historic data for
species ( problems with qualitative research).

10. We need to focus on plants.

11. We need clear questions. Why does it matter? Therefore, we should link species research to hu
man values.

12. We need to develop interdisciplinary research platforms that support teams that can work from
multiple perspectives.

13. Models must address interaction uncertainties.

14. We need to garner public support and develop the political will to act.

15. We need to synthesize what we know to make it more accessible. Conduct basic extension.

16. The research should be iterative. Narrow down uncertainty on a few key species rather than shot-
gunning.

17. Do end-to-end assessments. Look at impacts on resource, resource managers, and users of the
resource. We need interconnected assessments.

18. We need to have monitoring in place that determines what is actually happening, but also to
make connection with research, e.g., the polar bears.

19. We need more research into primary productivity and disturbance and species response.

20. Climate refugia can be seen as controls by which to assess disturbance.

21. We need unifying objectives.

22. We need to review how we do research.
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23. What are the species that are dropping out and what are their functional roles in the ecosystem

energy flow?

24. We must look at species at the climatic zone margins.

25. We need more monitoring data to resolve variability and uncertainty.

Action

Research Needs

Data Gaps

Collaboration

Identify keystone
indicator species and
feature species.

Universal climate data
models for projections.

Causal relationships.

Featured species;
needs of rare species.

Species interdependency.

Social science research
related to decision-
maker barriers.

Key processes and
change, not habitat.

Up-to-date
distribution data.

Basic species ecology
and ecosystem links.

Universities, MOE,
MFR, NGOs, First
Nations, communities,
industries,
environmental
economists.

Build business case and
quantify uncertainties
through research.
Clear articulation of
purpose and questions.

Define purpose,
issues, and current
state of knowledge.

Keystone/indicator
species.

Primary production
> top predators.

Develop accessible
collaborative data
<« »

warehouse” for current
and new science.

Interdisciplinary science
and government.

Predictive modelling
of associations
under disturbance.

Identify key ecological
processes of interest.

Provide predictions
but also identify key
areas of uncertainty.

Drop outs and edge
systems and refugia.

What happens to
ecosystems when their
components disassociate
and reform drive by CC?

Thresholds of concern.

Groups of species/
habitats as a powerful
approach.

Edge habitats.

Model outcomes by
geographic area.

Quality, quantity, and
accessibility of primary
productivity as climate
change unfolds.

Need to develop
influence diagrams
of species in context
of their ecosystems.

What are cascading
effects of changes in
key processes and
loss of key species?

Land managers, research
teams., Interdisciplinary:
biologists, First

Nations, modellers,
decision makers.

Note: Multiple comments saying that question is too broad/unclear.
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SESSION 1-3

What actions should we take to facilitate connectivity (air, aquatic, and terrestrial) and fish and wild-

life migration?

Actions

+ Re-open land use planning with a focus on connectivity.
+ Create clear legislation consistent among all levels of government.
+ Develop more inclusive collaborations and increase communications and awareness.

Action

Research Needs

Data Gaps

Collaboration

Re-open land use
planning with a focus
on connectivity

Identify migration/
dispersal anthropogenic
barriers.

Collate existing
information, e.g.
critical habitat.

Identify sustainability
thresholds.

Forecasting change,
and changing needs.

Identify migration

bottlenecks and barriers.

Develop a vision for
connectivity in light
of climate change.

What are corridors?

What are the other
consequences if land use
planning is opened up?
Determine scale

of research .

Critical habitats.

Better ways to move
animals through human
landscapes without

out human conflict.

Accurate mapping.

Different levels of
goverment (federal
and provincial)
communities, non-
profits, First Nations,
and other local
governments.

Create clear legislation
consistent among all
levels of government.

Develop more inclusive
collaboration and
increase awareness and
communications.

How do we reach
pessimistic,
uninformed public?

All citizens.
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SESSION 1-4

What actions should we take to implement the most effective habitat tools to address climate change
for fish and wildlife?

Actions

* Build in flexibility for habitat tools.

+ Develop social/political support for current habitat tools by informing them with natural capital
evaluation and using them as support for recovery (e.g., old-growth forests, marbled murrelets,
and carbon storage).

+ Clearly articulate goals, objectives, and priorities before acting on these goals.

Action Research Needs Data Gaps Collaboration

Build in How will the current trend How do actions impact All members of society.

ﬂexi.bility for of shrinking government the whole system? Need better

habitat tools. allovs.l the management O.f th?e Species and physical collaboration within
public good/ natural capital? inventory. government and across

Who’s going to lead the plan,
who’s going to be responsible?

How do we define a process
to identify monetary vs
non-monetary values?

Understanding socio-
economic barriers to
implement current
policies and plans.

Are existing habitat
tools adequate?

What goals are realistic
(achievable)?

Trade-offs and
consequences e.g.,
managing for carbon
sequestration versus
management of species
conservation.

Identifying no regrets
(win/win strategies).

Need more
interdisciplinary research,
e.g., to assess the
consequences to society

for losing wetland habitat.

Better evaluation of
the performance of
habitat tools under

future scenarios.

Collaborative process
to consult people
on decisions.

What is the time frame
for action? We need
to get on with it.

institutions (e.g., water,
habitat, climate change).

First Nations.

Reach out to public
landowners.
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Action

Research Needs

Data Gaps

Collaboration

Clearly articulate
goals, objectives,
and priorities
before acting

on these goals.

What are the most robust
strategies under different
climate change scenarios?

Assess trade-offs/
consequences between
ecological/social/
economic interests.

How do we get public/
stakeholder involvement and
intersection in conservation?

Public, MOE, MFR.
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SESSION 1-5

What actions are needed to manage alien (invasive) species in light of climate change?

Alien: does not harm
Invasive: harmful
Are we, as a group, concerned about natural range expansion?

Actions

Note: (sorry, no voting dots on flip charts so we can’t help identify the top three concerns)

1.

9.

Being able to identify an alien species? Is it an alien species (mute swan) or is it a natural migra-
tion (humbolt squid)? See paper by Robert Colautti 2005.

Education: Inform public on effects of alien species.

Predictive modelling (under various climatic environments) of future distribution of
alien species.

Identify priority species.

Identify current distribution.

Legislation (conservation and education included); both prevention of introduction and
co-ordination with other agencies.

Retain intact and functioning ecosystems; alien species thrive best in disturbed systems.
Monitoring and identification to enable early detection and rapid response. Prevent
introduction and spread.

Establish network of spotters and specialists; include looking at southern borders.

10. Restoration—get out there and remove invasive species.
11. Identify communities that can become engaged.
12. Co-ordinated collaborative and integrated best management practices on a provincial scale.

Research Needs and Data Gaps

1.
2.

5.
6.
7.

Understand relationship impacts.

How do we get the message across to the public, e.g., social marketing? Get tough on enforce-
ment.

Explore the effectiveness of our current and future control efforts.

Understand how climate change will affect the distribution of alien species; ensure we have the
data to fit into the predictive models. Habitat suitability: How habitats will change to become

more suitable to different species, or less suitable to native species (habitat modelling). Use infor-
mation we currently have to apply to movement of invasive and alien species; there is crossover of

theory between invasive species and natural movement.
Trained taxonomists, fill-in expertise gaps.

Predictive modelling.

Disease carriers.

The Key! Prevention/funding:

Education

Compliance

Maintaining functioning ecosystems
Monitoring

Maintaining a species watch list for what?

45



Collaboration

Pet trade, MOE, Canadian Wildlife Service, Stakeholders, B.C. Ministry of Agriculture, newcomers, nurs-
eries, local business, welcome wagon staff, government, academia, NGOs, community naturalist groups,
and First Nations.
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SESSION 2-1

What actions are needed to deal with the implications of hydrological changes and severe weather
effects on fish, wildlife, and their habitats?

Actions

Model and assess at a regional level extreme weather and impacts on the ground (what happens in
a big storm).
Need more ongoing monitoring of:

+ flow and temperature; and

+ impact reduction strategies—contingency plans so when hit thresholds then can act quickly

instead of starting over.

Incorporate adaptive technologies and best management practices that reduce impacts, e.g., per-
meable surfaces instead of hard; e.g., impervious surfaces porous, rain gardens, daylighting storm
drains.

Research Needs and Data Gaps

Identify vulnerable areas and strategies.

Identify most widely applicable/effective technologies.

Assess existing practices/policies—do they work for climate change?
Commitment to long-term research.

Data gap information on stream flows.

Adaptive technologies and best management practices.

Weather stations.

Monitoring.

Collaboration

* Local government, private industry, NGOs, First Nations, and scientists.
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SESSION 2-2

What actions are needed to deal with the implications of changes to food webs, predator-prey rela-
tionships, and food availability (marine, freshwater aquatic, and terrestrial)?

Actions

+ Implement an adaptive and flexible management program based on data (for a change).
+ Move away from single species management approach; manage at a higher trophic level.
*+ Habitat approach; connect the existing PPAs to maintain connectivity.

Action Research Needs Data Gaps Collaboration
Adaptive resource Active adaptive Assess resilience Everybody, but
management program management; set up level of current especially government,
based on data. scenarios so you can management stakeholders, resource
see the impacts. programs. users, the public.
Implement climate Roles and
change concerns into responsibilities need
current management to be clarified.
programs.

Lack of inventory
and resource
selection patterns.

Basic information
on populations and
communities.

Basic research driven by
conservation concerns.

Do something now!

Miscellaneous comments:

+ Create a culture between government and society.
+  Why has adaptive management not been implemented yet?
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SESSION 2-3

What actions should be taken to manage the health of fish, wildlife, their habitats and ecosystems
during a period of rapid climate change?

Health from a wildlife perspective is not just the absence of disease, but also includes nutrition, and
stress; concern is at the population scale. Pay close attention to a number of diseases (e.g., amphibian
diseases, hemorrhagic disease). Some vectors may flourish under a changing climate.

Current priorities are on building capacities. Use experience and literature to develop risk analyses;
employ the precautionary principle; continue to build a solid baseline of information on health param-
eters; maintain database over time and analyze for trends; outreach; perform and support research.

Three key words—actions to manage; health (defining what we mean by this will be very important,
views on what this means will be different—stable? Dynamic, non-equilibrium? We need to be clear as
to what we mean by health depending on what your values are.

Some Initial Discussions

+ Disturbances will be part of a natural system. During rapid climate change however; what can we
do now? What is that change likely to look like?

* We need to address what is the change likely to look like.

+ How we govern ourselves (e.g., legislation, land use planning). Many of the things that we currently
do may not be as robust under a changing climate. How do think differently as we move forward?

+ How health is defined needs to be addressed right from the start.

+ Story lines of future climate are important to begin the conversation. (What do we expect in the
future? What does that mean for fish and wildlife?)

The conversation focused on a broader definition of health (more around populations and ecosys-

tems rather than just focus on disease). Linked to the five “R’s” (see page 6 ).

Actions

1. To understand how species and ecosystems will respond we need to understand what their cur-
rent state is (i.e., baselines).

+ Identifying benchmarks (Examples of healthy ecosystems and understanding what makes
them healthy? What need to be done to make other ecosystems or populations similarly
healthy?). We need an inventory “health report card” for keystone species.

+ We need to look beyond BC to climates that we anticipating probably will occur, e.g., south
and east of us.

+ These baselines would provide a basis for decisions.

+ Population and indicator monitoring for adaptive management. We need to link monitoring
to action.
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+ BC Progress Board already talks about human health. Include ecosystem and species health
within the report. There is an opportunity to link human and ecosystem health and to links
directly with public education.

2. Society needs to decide what we want. What can or do we want to manage under climate
change? What are the values? How do we assess and act upon things like alien species? Recovery
planning for species at risk? These are going to be big value questions with ethical implications.
This is the overarching question that needs to be addressed first.

3. There is already a vast amount of information out there. We need to assess what we already have
now. Process for institutional memory to ensure that the information we gathered remains within
the organizations, e.g., mentoring programs.

4. Governance requirement; we need to support those doing science-based management. For ex-
ample, legislate science-based management.
+ Inclusive planning—we need all people in the room. Co-ordinate the planning process.

5. Public education: We need to get support for conservation. The public needs to be aware of what
they may lose. We need to increase support base for action. Right now, we only have a “lip-service
support,” but there is little substantive action.

6. Cumulative effects: Climate change is a threat, and we do not do a good job right now managing
the cumulative effects. We need to identify and manage cumulative effects more effectively.

Action Research Needs Data Gaps Collaboration
Need to define “health.” Cumulative impacts. Psychologists, educators,
Assess available data Understanding me'd1a, ma¥ket1ng,
before collecting of thresholds. retired senior
more data. bureaucrats, NGOs,

Place-based modelling. government, industry.
Explore governance
systems and

decentralization.
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SESSION 2-4

What actions should be taken to better promote the value of conservation lands in mitigation (car-
bon sinks versus sequestration)?

Actions

+ Approve REDD (Reducing Emissions caused by Deforestation and [Land] Degradation); conserva-
tion can be a carbon mitigation strategy.
* Provide legal mechanisms for carbon covenant recognition and tax relief.

+ Enable voluntary conservation/sequestration through covenants.

+ Explain to the public what carbon is, how it works, and how it can be sequestered.

Action Research Needs Data Gaps Collaboration
Provide legal What types of Would this work for

mechanisms for carbon  conservation actions non-covenant lands

covenant recognition would qualify for What level of tax relief

and tax relief.

inclusion in covenants?

Is there a way to
measure and give hard
value to biodiversity
of a forest?

(10% of investment,
29%?) is necessary for
people to voluntarily
put land in covenants?

How do you develop

credible standards?
Explain to the public What does the public Develop a simple
what carbon is, how already know about concept for the public
it works, and how it carbon? What does the to remember even if

can be sequestered.

public need to know to
make better decisions?

How do we develop
a media strategy to
reach different cross-
sections of society?

they don’t understand
the entire concept
(e.g., fishing down
the foodweb).

Address First Nations
interests and get
them involved.

Promote “carbon-free”
labels as a bragging
right for businesses
and individuals.
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Action

Research Needs Data Gaps

Collaboration

Identify vulnerable areas and
most appropriate strategies.

Capacity issues for
parties involved

Identify most widely
applicable technologies.

Assess existing processes and
policies to examine if they are
working effectively or if they
are they are working at all.

Conduct effectiveness
evaluation of best
management practices.

Commit to long-term
research (30 to 50 years)
identified in research
proposals and the value of
this for vulnerable species
that will be impacted.

Local government at urban
level. Local governments
that see streams as drainage
for communities.

Province will mostly need
to take the lead on rest
of areas, overall claim.

Living WaterSmart Strategy.

Federal government
responsible for fish areas.

Developing good
communication with
regulatory agencies.

Private industry (have
knowledge and data), land
development (have a stake in
developing cheaper ways of
coping with water issues).

NGOs.
BC Hydro.

Water Act changes

may possibly delegate
responsibility on a watershed
level (governance) .

First Nations.

Other Issues:

+ Promote existing tools.
+ Develop common information-sharing platforms (water balance model, Greenshores).
+ Water Act changes.

+ Fund the programs you promote (Living Water Smart).
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SESSION 2-5

What actions should be taken to better promote the value of conservation lands in climate change
adaptation (maintaining ecological processes, natural capital, and ecological goods and services).

Actions

Top four priorities:

+ Convince the public that they have problems and make politicians uncomfortable not making
decisions. We need to convince them that we have the answers (not just promote it, but make it

happen).

+ Three stages to the question/presentation to the top government bodies that is unified as in pre-
sentation from climate change, all sectors (all organizations) make presentations to top levels;
convince industry as well as gov and public; convince them that we have to do all planning in an
ecocentric way, for basic survival; these ecocentric actions have economic value which are gener-
ated from ecological values.

+ Eliminate perverse incentives, reform taxes, stop disincentives, and create incentives to protect
critical areas and keep people out of harms way.

+ Make progress in promoting value of natural capital and ecological services; make progress in how
to estimate (valuing natural capital and ecosystem services), value, and place and economic value,
e.g., Identify the negative impacts of losses (Caution: that industry will go to what’s highest and

lowest values)

Action

Research Needs

Collaboration Other issues

Value natural capital
and ecological
services leading to

a viable framework
that includes positive
tax incentives and/
or disincentives.

How to assign a value to
and identify the services
that each ecosystem

provides (see literature):

Value for each
ecosystem service in
the market place.

Identify the refugia/
interest areas
(comprehensive plan
including carbon
refugia, connectivity).

Identify public
motivators for
valuing ecosystems.

Industry; government Ecocentric employment

(all levels); opportunities.
academia; scientists Devel oping best
who understand practices.

ecological processes;
economists who are
expert in valuation;
environmental NGOs
to communicate to the
public about what’s
feasible; get good media
onside and convey good
info (balance issue?
Sensationalism?).

First Nations input“The
convenient corridor.”

Decision makers .

Mitigation specialists
who can reconnect the
solutions to climate
change and adaptation.
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SESSION 3-1

What legislative and policy changes are needed in BC to effectively prepare for and adapt to climate
change and its effects on fish and wildlife?

Actions

+ Make major watersheds the basis of all governance/policy decisions.

+ Develop a conservation framework that is more ecosystem focused rather than species focused.
The functionality of ecosystems is important (vertical structure.) We have no tools to protect eco-
systems; it is easier to protect the individual species. There is an education gap with the public.

+ Examine current policies to see how robust they are under climate change.

+ Develop overriding ecosystem-based legislation. Set up a single decision-making body: a small
group of people that would make decisions, but these people would have information from several
agencies fed into their decisions.
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SESSION 3-2

What should the priorities be for investment in BC to deal effectively with climate change (mitiga-
tion, carbon sequestration, adaptation, and in what adaptation strategies)?

Actions

1.

Separate actions by themes of mitigation, adaptation, and sequestration; we cannot address issues

in isolation.

2. Pickissue with the biggest bang for the buck such as transportation and heating.More emphasis
on public awareness and education.
3. Sequestration crosses themes.
4. Cost out by carbon cost and benefits.
5. Study adaptation to ensure food security—vulnerability analysis.
6. Adaptation: Adaptive management—network of protected park areas terrestrial and marine.
7. Adaptation: implementing vs over emphasis on planning and process—action on the ground by
priority
8. Develop a priority list of actions that can be implemented now, short term versus long term.
9. Create business case for investment.
10. Identify sources of investment.
11. Find case examples.
12. Treat causes not symptoms—focus on reduction of emissions.
13. Need to have good process in each theme and we need to systematically work through
government.
Action Research Needs Data Gaps Collaboration
Develop communication Identify social
strategy of existing information gaps— get
information—clarify social science involved.
and simplify.

Develop collaborative
relationships across
different jurisdictions.

Consider institutional
capacity.
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SESSION 3-3

What actions can scientists, decision makers, and stakeholders take to deal effectively with the many
uncertainties associated with the forecasted effects of climate change on fish and wildlife in BC?

Definitions/Clarification

We are never going to eliminate uncertainty. We can only be certain that there WILL be change.
We should focus on making decisions in the face of uncertainty.

Don’t use word uncertainty with public.

Help make politicians comfortable with making decisions admist uncertainty.

We need to make the message personal.

Actions

Communication Strategy

1.

5.

Recraft the language that we use to get our message across; for example, what we mean by uncer-
tainty and what it means to business, etc. People need to know that there is a problem.

Clarify the meanings of uncertainty, risk, and ignorance. (combine with 1)

Need a marketing strategy. Uncertainty should not be a reason for not doing something. (com-
bine with 1)

Get climate change on curriculum of high schools and younger. Use kids to get the message
across.

Professional organizations need to show leadership.

Decisions in the Face of Uncertainty

1.

Provide risk analysis for public about consequences of ineffective or no action in the face of cli-
mate change. Resource values and non-resource values.

Maintain diversity through protected park areas and other forms of land use planning. Keep cor-
ridors open. Develop innovative land use plans with climate change in mind. Don’t do the same
thing everywhere.

Learn from others—other jurisdictions (e.g., US). Form international collaborations for research.

Reduce Uncertainty

1. Use an umbrella approach with fish and widllife and ecosystem services where possible. Find out
where fish and wildlife and carbon match well. Find out where there is a win—win and where we
have to make compromises.

2. Monitor, model, and research to reduce uncertainty.

3. Implement adaptive management.

4. Do landscape-level experiments in the moment...be brave (test the envelope hypothesis)!

Action Research Needs Data Gaps Collaboration
Monitoring
Research
FUNDING
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SESSION 3-4

1. What actions do we need to take to foster human behaviour that helps fish and wildlife adapt to
climate change? (adaptation) Note: Much of the discussion focused on this question.

2. What actions do we need to take to reduce the carbon footprint of hunting, angling, wildlife
viewing, and park use in BC? (mitigation)

Actions

+ Implement experiential education and outreach/awareness to public and schools (curriculum)
with a focus on kids and families. Send clear, concise (positive) messages and make them relevant
to the individual. Educate the educators. Promote awareness around the resources/funds necessary.
Foster a sense of place. Re-introduce CORE (Project Wild) program into school system (expanding
curriculum to include climate change issues).

+ Identify fish and wildlife sustainable users as champions/educators.

+ Identify and define barriers to behaviour change.

Action Research Needs Data Gaps Collaboration
Education is a priority. Understanding the Extension gap—
Identify sustainable urban-rural disconnect turning biological

in the use of nature. knowledge into

user as champions/
awareness and

educators. Incorporate knowledge civation f

Identify and 9f tl)egfwml;l 5 c.hange d lr;:e(})l;\\:?oilcrnchoarnge.

define barriers to Ihcluding barriers an

behaviour change. drivers for specific Knowledge of place
groups/populations. —fostering local
Identify and prioritize experts (Yaluing j[hese
most effective (most people, First Nations).
realistic) behaviours. Incorporate social

science research.
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SESSION 3-5

What actions should we take to manage human/wildlife conflicts in British Columbia in light of

climate change?

Human/wildlife conflict: When wildlife has an impact on people, as opposed to vice-versa, when
humans have impact on wildlife.

Actions

+ Outreach and educate residents, communities, and municipal governments. There is a lack of pub-
lic understanding, more so in urban areas, about the impacts of wildlife on communities.

+ Develop a local communication strategy.

+ Increase access and exposure of programs like “Bear Aware” and the “Provincial Agriculture Zone

Wildlife Program.”

Action

Research Needs and Data Gaps

Collaboration

Outreach and
education for residents,
communities, and
municipal governments.
There is a lack of public
understanding, more so
in urban areas, about
impacts of wildlife

on communities.

Develop a local
communication strategy.

Increase access and
exposure of programs
like “Bear Aware” and the
“Provincial Agriculture
Zone Wildlife program”.

Plan habitat connectivity,
landscaping. and
community expansions
and developments with
wildlife conflicts in mind,
i.e., less palatable food
for deer, green corridors,
bear-proof garbage cans,
managing attractants.

Psychological barriers to wildlife
stewardship within communities need to
be better understood (slay the dragons).

Research into better products to
remove attractants from wildlife (bird
feeders that don’t interest bears, hedges
that aren’t palatable to deer).

Predictive modelling of habitat loss
overlaid with models of urban growth
to assist planners on where to expand
communities and where to concentrate
education and outreach efforts.

Research around socially acceptable
population reduction techniques.

Municipal governments/
city planners.

Individuals.

Provincial governments.
Non-profits.

Scientific community.
Wildlife biologists.
Psychologists.

Computer modellers.
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SESSION 4-1

What actions can be taken to better incorporate climate change into science that informs the use of
fish and wildlife (research, monitoring, inventory, stock assessment, reporting on population trends,
habitat suitability trends)?

Research Vision

Use historical data to assess natural variability.
+ Safeguard historical data and make it accessible.

Include climate change data into scenario models.

Continue ecological data collection (monitoring, inventory, data collected for research programs).
+ Ensure these data are accessible to all users.
+ Collaborate with scientists in the south to share data (especially since many species are moving
north).

Reduce redundancy among research projects.

Design research programs.

+ Clarify the management question prior to developing research programs.

+ Make use of interdisciplinary techniques when developing methodologies (e.g., network theory,
adaptive complex dynamic systems theory).

+ Include multiple societal groups (e.g., industry, First Nations, universities) when contemplating
research questions and/or adaptation solutions.

+ Make better use of the web as a tool to create community among researchers, facilitate discus-
sion, and share data.

+ Create resilient management processes that allow the incorporation of the unexpected.

1. Use funding opportunities to create a multi-stakeholder group (all levels of government, First Na-

tions, industry, universities, NGOs)

2. Develop a community of practice of active researchers and managers.
3. Large government-led, focused, multi-faceted research projects—e.g., International Polar Year

Art Tautz: Identify differences that climate change requires to how we do assessment monitoring and

research?

Actions

Research

Leverage existing data.

Include climate change data into scenario models.

Continue ecological data collection to improve models.

More retrospective research and modelling to quantify natural variability.

Look south to collaborate with scientists working with species moving north in climate change.
Accept results from shorter time research and monitoring to validate and target research in an
adaptive feedback loop.

Improve collaboration around information sharing and make sure all ecological information is
available to those who want to use it.

Clarify the management and research question and objectives prior to developing research
programs.
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+ Incorporate other disciplines, e.g., visual analytics and mathematics around network theory.

+ Integrate research into the community in a way that communities can relate. Reseach needs an
institutional shift so that evaluation of researchers incorporates community.

+ Interdisciplinary multi-stakeholder involvement in research.

+ Resilient management process that allows incorporation of the unexpected.

* Better use of the Internet.

Action Research Needs Data Gaps Collaboration

Use MITACs and other
organizations to develop
a shared vision and

to facilitate grassroots
funding support (Global
to regional to local
scales) with increasing
local participation.

Include climate change
in current models and
minimize redundancy.

Ensure research responds
to multifaceted needs.

Establish objectives
for future research.
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SESSION 4-2

What actions can we take to make the most of new opportunities for use of fish and wildlife that may
result from climate change?

+ This question assumes that there is a benefit to climate change.

* Question the maximum annual (sustainable?) harvest?
+ We are trying to maximize use of wildlife now, which adds stress on wildlife.

+ Looking for non-consumptive uses (e.g, catch-andp-release fishing).

+ Incorporate other forms of knowledge (traditional ecological knowledge).

Actions

+ Optimize benefits from the “Ark effect”

* harvest
*+ viewing

+ explore opportunities for biodiversity credits
+ Ongoing habitat-change monitoring

Action

Research Needs Data Gaps

Collaboration

Optimize benefits
from “Ark effect.”

Marketing, marketing
research, (Freshwater
Fisheries Society).
Minimize viewing
impacts.

Promote ethical users.

Have a greater
understanding of
sustainable harvest levels.

Cost-benefit analysis
of harvesting versus
ecological goods and
services and non-
consumptive use.

Risks of human
infrastructure to wildlife.

DFO, MOE, tourism
industry, consumptive
and non-consumptive
user groups, First
Nations, socio-
economic researchers.
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SESSION 4-3

How do we ensure availability of fish, wildlife, and marine resources for First Nations uses despite
climate change? Note: “We” means both native and non-native people.

Actions

+ Develop outreach program to First Nations. Increase awareness of potential impacts on fish and
wildlife. In adapting to changing ecosystems and species composition, some traditional species may
be lost (loss of culture), while new species may appear.

+ Identify traditionally important species, spacial distributions, levels of use and risk, and cumulative
impacts (future industries).

62



SESSION 4-4

What active interventions do we need to take to adapt to climate change? (e.g., enhancing production,
assisted migration, water impoundments/cold water spill.)

Action

Considerations

Assist with migration.

Be aware of habitat changes.

Assess the point at which you assist. What tools do you use? Knowing
when species are suitable. Species that are high value. There should
be a small office that keeps track of changes and predicts change.

We are still managing for certain species. Let’s be ecocentric. What is
best for the ecosystem? Let’s keep the ecosystem as healthy as possible.

Establish seed banking for trees.
Assist wildlife to adapt/move wildlife/enticements.
Encourage changes in modes of utilization/reduce impact.

Manage for corridors. Resilience.

Cold water spill, groundwater
recharge/ temperature/

hold back the river flow/
water impoundments.

There are competing demands for water allocation.

The timing for planning doesn’t have to be perfect. When will

the stakeholders agree on this? Difficult to have a specific date.

All stakeholders have to feel part of the process. Must identify the
trade-offs. Stakeholders must understand that there are going to be
trade-offs. Could we get an agreement in place beforehand?

Identifying legislative and institutional barriers
to implementing (applies to all.)

Assess when it works and when it is not appropriate.
What are the trade-offs of managing natural flood plain systems?

Increase pressure to improve reservoirs. What will the
impacts be on habitats and species? Look at ways in which
reservoirs can benefit fish and wildlife populations.

Potential tool: Fish for Water Management Tool for
Okanagan Lake. Integrated approach that allows the
stakeholders to be heard and what the trade-offs are.

Renourish beaches (adding
sand at the beach so that
the beach rises) and assist
accretion (adding material
to marshes.); remove dams.

Use dredging materials for assisted accretion. Have
an ongoing source/favourable substrate.

Need to remove infrastructure that is destroying the natural ability for
systems to adapt by starving them of sediments. River or coastal.

How do we deal with the assets that the dams were meant
to protect? There are trade-offs between the property and
habitat. We can’t be afraid to ask the tough questions.

Do we rebuild infrastructure that is lost or do we allow the area to
be reclaimed? (Cost saving measure.) Public flood insurance.

How do we prevent people from developing residences on sensitive
areas? We should be assessing risks for sea-level rise/flooding. Developers
are still building on stilts. We need disclosures of risks and community
plans that incorporate risks. Both realtors and developers should be
required to provide disclosure. We need to educate planners.
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Action Considerations

Relocating the entire city e.g., Cost analysis.
if the city is located on a bluff.

Other issues:

+ For us to implement these adaptive actions, we require staff and funding.
+ Need to engage multiple sources for information/ networks.
+ Identify some of the dragons.
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SESSION 4-5

What actions can we take to incorporate consideration of climate change in the management of fish
and wildlife use, including harvest policies and allocation decisions (e.g., what and when do we har-
vest, to what degree, and where)?

Actions

+ Identify species and populations that are most likely to be affected by climate change and what the
social implications might be (e.g., distributional effects).
* Advocate for legislation with built-in resources. (Check on how it is done in the US.)

+ Improve or initiate systematic inventory information to support harvest (hunting, trapping, and

angling) allocations. Ensure all species that are harvested are monitored. Long-term monitoring is

especially important.

Action

Research Needs

Data Gaps

Collaboration

Identify species and
populations most likely
to be affected and
social implications.

Climate change models
for species habitats.

Meta-analysis of
information from other
jurisdictions and check
applicability to BC.

What regions of BC
will be affected and
to what extent (e.g.,
local employment).

What groups will be
affected and to what
extent (e.g., First

Nations, guide outfitters,

tourism operations
such as lodges).

Science and modeling
(universities and
institutes of climate
change studies).

First Nations: Broaden
understanding of
implications of changes
to First Nations (also

a research need).

Stakeholders.

Advocate for legislation
with built- in resources.

Improve or initiate
systematic monitoring

for all harvested species.

Other issues: Improve monitoring, major barrier is funding, find better ways to monitor (less costly).
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APPENDIX 1 SYMPOSIUM PROGRAM

Fish and Wildlife in a Changing Climate: Options for Future Management Practices June 1-2, 2009
Symposium Program (revised May 21, 2009)

Monday, June 1, 2009 David Strong Building at the University of Victoria

Time Program Plenary/Breakout Topics
7:30-8:30 a.m. Registration and Morning Coffee
8:30-8:35 a.m. Welcome Dr. Valentin Schaeffer, School of
Environmental Studies
8:35-8:45 a.m. First Nations Welcome Skip Dick, Elder, Songhees Nation
and Blessing
8:45-8:55 a.m. Opening Remarks Al Martin, Executive Director of Fish, Wildlife
and Ecosystems, Environmental Stewardship
Division, Ministry of Environment
8:55-9:05 a.m. Plenary Presentations Role, activities, products of the Pacific Climate
Climate Change Services— Imp.acts Cons9rtium (PC‘IC) and the Pacific
Dr. Dave Rodenhuis, Institute of Climate Solutions (PICS)
Executive Director of PCIC
9:05-9:15 a.m. Plenary Presentations Summary of the Science of Climate
Climate Change Change Adaptation and Biodiversity
Adaptation Options—Dr.
Jenny Feick (MOE)
9:15-9:40 a.m. Plenary Presentations Climate Change and Cumulative Effects
Climate Change and Cumulative ~ " Fish and Wildlife in BC
Effects—Dr. Bruce Fraser (FPB)
9:45-10:15 a.m. Fish and Wildlife Species and Implications of the Effects of Climate

Habitat Issues Presentation—
Patty Glick, US National
Wildlife Federation

Change on Fish and Wildlife Species and
Habitats and Adaptation Options

10:15-10:30 a.m.

Networking Break

10:30-11:25 a.m.

Fish and Wildlife Species
and Habitat Issues
Breakout Workshops

What needs to be done to ensure vulnerability

assessments are completed and are used to inform

adaptation strategies for fish and wildlife?

What do we need to do to facilitate
research on climate thresholds and
adaptive capacity of individual species so
we can develop adaptation strategies?

What actions should we take to facilitate
connectivity (air, aquatic, and terrestrial)
and fish and wildlife migration?

What actions should we take to implement
the most effective habitat tools to address
climate change for fish and wildlife?

What actions are needed to manage alien
species in light of climate change?
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Time

Program

Plenary/Breakout Topics

11:25-11:35 a.m.

Relocation to Breakout Rooms

11:35a.m.— Fish and Wildlife Species and
12:35 p.m. Habitat Issues—Working
Group Presentations and All
Participants Discussion
12:35-1:30 p.m. Networking Luncheon
1:30-2:00 p.m. Ecological Processes—Dr. Implications of the Effects of Climate Change on
Richard Hebda (RBCM) Ecological Processes and Adaptation Options
2:00-2:10 p.m. Relocation to Breakout Rooms
2:10-3:10 p.m. Ecological Processes What actions are needed to deal with the
Breakout Workshops implications of hydrological changes and severe
weather effects on fish, wildlife, and their habitats?
What actions are needed to deal with the
implications of changes in food webs, predator-
prey relationships and food availability
(marine, freshwater aquatic, and terrestrial)?
What actions are needed to deal with the
implications of changes in pollination
patterns on fish and wildlife?
What actions are needed to deal with the
implications of changes to pathogen-vector-host
cycles in fish and wildlife (plants and animals)?
What actions should be taken to better promote
the value of conservation lands in mitigation
(carbon sinks versus sequestration) and adaptation
(maintaining ecological processes, natural
capital, and ecological goods and services)?
3:10-3:25 p.m. Networking Break
3:25-4:25 p.m. Ecological Processes Working
Group Presentations and All
Participants Discussion
4:30-6:30 p.m. Relaxation Break
6:30-9:00 p.m. Networking Dinner Summer Barbecue
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Time

Program

Plenary/Breakout Topics

7:30-8:30 a.m.

Registration and
Morning Coffee

8:30-9:20 a.m.

Plenary Presentation:

Ms. Patty Glick, US National
Wildlife Federation and

Dr. Kathryn Lindsay,
Canadian Wildlife Service

International Perspectives on Climate Change
Adaptation for Fish and Wildlife and a Call to Action

9:20-10:10 a.m.

Social/Policy/Regulatory
Environment Co-Presenters:
Dr. Robert Gifford, Dept of
Psychology (UVic) and Dr
Kathryn Lindsay, CWS

Tackling the Human Dimensions of Climate
Change Adaptation for Fish and Wildlife

10:10-10:20 a.m.

Relocation Break

10:20-11:20 a.m.

Social/Policy/Regulatory
Environment Breakout
Workshops

What legislative and policy changes are needed in
BC to effectively prepare for and adapt to climate
change and its effects on fish and wildlife?

What should the priorities be for investment
in BC to deal effectively with climate change
(mitigation, carbon sequestration, adaptation,
and in what adaptation strategies)?

What actions can scientists, decision makers, and
stakeholders take to deal effectively with the many
uncertainties associated with the forecasted effects
of climate change on fish and wildlife in BC?

What actions do we need to take to foster human
behavior that helps fish and wildlife adapt to climate
change and to reduce the carbon foot print of hunting,
angling, wildlife viewing, and park use in BC?

What actions should we take to manage human/fish
and wildlife conflicts in BC in light of climate change?

11:20-11:30 a.m.

Relocation Break

11:30 a.m.— Social/Policy/Regulatory

12:30 p.m. Environment Working
Group Presentations and
All Participants Discussion

12:30-1:30 p.m. Networking Luncheon

1:30-2:10 p.m. Use of Fish and Wildlife Implications of Climate Change on the Use of
Rocky Beach (Washington Fish and Wildlife and Adaptation Options
Department of Fish
and Wildlife), and Dr.
David Close (UBC)

2:10-2:20 p.m. Relocation Break
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Time Program Plenary/Breakout Topics
2:20-3:20 p.m. Use of Fish and Wildlife What actions can be taken to better incorporate
Breakout Workshops climate change into science that informs the
use of fish and wildlife (research, monitoring,
inventory, stock assessment, reporting on
population trends, habitat suitability trends)?
What actions can we take to make the most of
new opportunities for use of fish and wildlife
that may result from climate change?
How do we ensure availability of fish,
wildlife, and marine resources for First
Nations uses despite climate change?
What active interventions do we need to take to
adapt to climate change (e.g., enhancing production,
assisted migration, water impoundments)?
What actions can we take to incorporate
consideration of climate change in the management
of fish and wildlife use, including harvest policies
and allocation decisions (e.g. what and when
do we harvest, to what degree and where)?
3:20-3:30 p.m. Relocation Break
3:30—4:20 p.m. Use of Fish and Wildlife
Working Group
Presentations and All
Participants Discussion
4:20-4:50 p.m. Adaptation Actions Cumulative Effects; Species and Habitats;
and Steps Forward Ecological Processes; Use of Fish and Wildlife; and
Human Dimensions, Dr. Jenny Feick (MOE)
4:50-5:00 p.m. Closing Remarks from Tom Ethier*, Fish & Wildlife Branch, Kaaren

Host Organizations

Lewis*, Ecosystem Branch (MOE), Dr Eric
Higgs (UVic), Sue Roppel (MITACS), Diane
Boyd (FORREX), Ian Hatter (MOE). Note: Tom
Ethier and Kaaren Lewis could not attend.
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