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Executive Summary

The Northern Climate ExChange, with assistance from an interdisciplinary project team, are
mid-way through a project to understand the quantity and quality of information that exists
on the impacts of climate change in northern Canada. The project is intended for use by
communities, researchers and policy-makers to assist them in developing appropriate actions
on this issue. The project is also intended to facilitate the development of priorities for
research, policy, and data collection in Northern Canada.

To assist us with this project, a workshop was held in September, 2000 entitled A Northern
Assessment of the Impacts of Climate Change: Defining our Knowledge Base and Research
Priorities. The workshop brought together over 60 individuals including federal, territorial
and municipal government representatives, community representatives, practitioners and
researchers from across the north to assist with assessing the state of knowledge of climate
change impacts on various human and natural systems in northern Canada.

The Project will yield a number of products including:

o A Gap Analysis of the state of knowledge (scientific and traditional) of climate change
impacts in the Canadian north, including a set of one-page matrices, with its cells
colour coded to denote the state of knowledge for all cross-relationships; and
reviews of the state of knowledge for each matrix that provides an overview of the
existing level of knowledge

e A secarchable database of all identified literature on climate change impacts in
northern Canada

e A scarchable database of climate change experts (scientists and community experts)
in northern Canada

e A detailed report describing patterns in our state of knowledge of climate change,
and its impacts on the Canadian north

e An organized set of recommendations for research priorities including, monitoring,
technological development, management structures, education, etc.

e A summary document describing the process and the main outcomes
e A web version of the above.

This workshop was designed to help the project team in developing final products that are
of most use to the intended users. Workshop participants made a number of
recommendations to the project team on how to make the above-mentioned products from
this project more relevant and accessible to the users of the information. These
recommendations, including those listed below, will be incorporated into the final report and
information system. Prior to releasing the final report and database, draft products will be
made available for review and comment.
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e Formalize a way in which new records and information can be added to the system (i.e.
add a form on to the website)

e Provide regular updates to communities when new relevant information is available, and
provide some means for non-electronic distribution of information

e Formalize a system where communities can look for non-documented sources of
information and discuss new issues/current events

e Record case studies of what communities in the north are doing to respond to impacts
of climate change

e Provide checklists of climate-related considerations for communities i.e. decision
support tools or a resource guide for communities to aid in long-range planning
exercises

e Keep track of information needs, and formalize a system to document and distribute

e Expand current NCE mailing list to a discussion list to assist those who are looking for
non-documented soutrces of information, to solicit feedback on cutrrent events and
significant issues

e List community observations on website based on NCE summer community tour to
assist in matching community questions to researchers and to assist communities with
similar issues to get in touch with each other

e Provide an opportunity to keep track of questions people have related to climate change
that they have not been able to find information on

¢ Include recommendations for policy mechanisms within the final report

e Include case studies or pilot projects that describe how northern communities that are
developing or implementing adaptation strategies

e Include guidance on “what we should be doing” re adaptation and prevention

e Describe the state of knowledge by sub-regions (traditional territory) as well as by natural
and human systems

e Provide a list of codes, standards and regulatory processes in place in the north where
climate change should be considered (i.e. the Development Assessment Process)

e Provide a list of where we need to regain monitoring capacity and on what

e Identify collaborative research opportunities

This project provides an opportunity for Northerners to learn more about climate change,
and to contribute their knowledge so that a regional response to minimizing vulnerability to
climate change impacts can be developed. With community involvement in the project, we
hope that the evolving needs of northern communities, industries and governments in
response to this issue will begin to be addressed. Through ongoing consultation, we hope
this project will assist in deriving ‘useful” approaches to addressing community needs in the
future. There is tremendous value in prioritizing research and monitoring needs.
Partnerships between communities, industry, and governments are essential to ensure that
steps are taken to meet information needs

September 20-21, 2000 2
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1.0 Introduction and Meeting Objectives

Aynslie Ogden
Northern Climate ExChange

1.1 Introduction

The Northern Climate ExChange, with assistance from an interdisciplinary project team, are
mid-way through a project to understand the quantity and quality of available information on
the impacts of climate change in northern Canada. To assist us with this project, a workshop
was held in September, 2000 entitled A Northern Assessment of the Impacts of Climate Change:
Defining our Knowledge Base and Research Priorities.

The workshop brought together government, community representatives, practitioners and
researchers from across the north to assist with assessing the state of knowledge of climate
change impacts on various human and natural systems in northern Canada.

Not surprisingly, this was a very challenging workshop, especially when we discussed the
development of community-based priorities for climate change research in north. Despite
these challenges, workshop participants developed encouraging and forward-looking
recommendations that will assist the project team in providing a product from this project
that are of greater value to its users.

1.2  Project Significance

As many northerners are aware, concern has been growing during the last few decades that
increasing concentrations of greenhouse gases in the atmosphere will change our climate in
ways that may be detrimental to our environmental, social and economic systems. There is a
wealth of information to demonstrate that the global climate has warmed during the past 150
years. Temperature increase has not been constant, but has consisted of warming and
cooling cycles at intervals of several decades. The long-term trend is one of net global
warming with the ten warmest years since 1880 all having occurred in the 1980s or 1990s.
Corresponding with this warming, many environmental changes have been observed across
northern Canada - alpine glaciers have been retreating, permafrost has thawed, sea levels
have risen, arctic ice has been thinning, and climatic zones have been shifting. However, it is
important to note that observations on climate and environmental change differ across the
Canadian north.

A changing climate will affect many components of the northern environment. Northern
regions are predicted to receive the earliest and most extreme impacts as a result of a
changing climate. Scenarios of climate change, based on experimental results of General
Circulation Models of the atmosphere for a doubling of atmospheric carbon dioxide, suggest
that this region could warm up by 5°C by the middle of the 21st century. These changes will
affect the northern economy, wildlife, traditional cultures and recreational activities.
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Stakeholders will need to respond to the effects of climate change on water and land
resources. These responses will be influenced by the political, lifestyle and economic choices
made by government officials, community residents and industry leaders in response to these
changes (Stewart Cohen, 1997).  The availability and accessibility of information upon
which decisions are made will also influence responses.

This project is designed to determine the amount and type of information that exists on
climate change impacts. The project is intended for use by communities, researchers and
policy-makers to assist them in developing appropriate actions on this issue. The project is
also intended to facilitate the development of priorities for research, policy, and data
collection in Notthern Canada.

Northern communities must be involved in the process of developing research priorities for
reasons including those listed below:

e Community participation in research and decision making is essential to long term
resource, environmental and cultural sustainability in the North;

e An integrated, community-based, northern approach to addressing the challenges posed
by climate change, that complements other climate change initiatives, will make best use
of limited resources;

e It is in the best interest of Northerners to be well-prepared to address the possible
impacts of climate change and reduce the vulnerability of our environmental, economic
and social systems to those impacts; and

e To put in place milestones for action and to monitor progress.

This project provides an opportunity for Northerners to learn more about climate change,
and to contribute their knowledge so that a regional response to minimizing vulnerability to
climate change impacts can be developed. With community involvement in the project, we
hope that the evolving needs of northern communities, industries and governments in
response to this issue will begin to be addressed. Through ongoing consultation, we hope
this project will assist in deriving ‘useful” approaches to addressing community needs in the
future.

1.3  Project Description

This workshop focused on a project that is currently underway at the Northern Climate
ExChange - A Northern Assessment of the Impacts of Climate Change. This project involves a
broad analysis of the current state of documented knowledge (both scientific and traditional)
of the impacts of climate change in Canada’s north. This exercise is designed to provide
researchers, communities, and policy-makers with sound baseline information on what is
known about climate change and its effects on northern Canada. The assessment is intended
to facilitate the establishment of priorities for climate change research, monitoring,
technological development, policy development, etc. in Canada’s north. This project will
also assist those faced with developing strategies to adapt to a changing climate and are in
need of information to assist them with this task.
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The Project will yield a number of products including:

1.4

A Gap Analysis of the state of knowledge (scientific and traditional) of climate change
impacts in the Canadian north, including a set of one-page matrices, with its cells
colour coded to denote the state of knowledge for all cross-relationships; and
reviews of the state of knowledge for each matrix that provides an overview of the
existing level of knowledge

A searchable database of all identified literature on climate change impacts in
northern Canada

A searchable database of climate change experts (scientists and community experts)
in northern Canada

A detailed report describing patterns in our state of knowledge of climate change,
and its impacts on the Canadian north

An organized set of recommendations for research priorities including, monitoring,
technological development, management structures, education, etc.

A summary document describing the process and the main outcomes

A web version of the above.

Workshop Objectives

The objectives of the workshop were as follows:

1.5

Review and assess our current state of knowledge of climate change impacts on various
components of northern natural and human-oriented systems;

Develop priorities for action in the north on climate change that may include research,
monitoring, technological development, management structures and education.

Discuss product format and delivery, with the goal of creating a user-friendly, “living”
document that is relevant and accessible to researchers, policy-makers, and community
representatives.

Project Partners

The Northern Climate ExChange would like to extend gratitude to the agencies and
individuals whose contributions have made this project possible.

The project team consists of representatives from a number of agencies including:

e Environment Canada

e University of Alberta

e Ryerson Polytechnical University

e Legend Seekers Anthropological Research
e Geonorth Consulting
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This project is funded by:

e Government of Canada (Climate Change Action Fund)

e Environment Canada — Canadian Wildlife Service (regional office)
e Government of Yukon

e Yukon College

e The Northern Research Institute

A special thank you is also given to our workshop facilitator, Doug Urquhart, of Quill
Consulting, and to the over 60 participants at the workshop.
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2.0 Project Terminology

A considerable amount of terminology will be used in this workshop report. To assist
readers when reviewing this report, below are definitions of some of the key terms.

Climate Change - Climate Change is the change in climate over a time period that ranges
from decades to centuries. The term refers to both natural and human-induced changes and
includes changes in long-term temperature and precipitation patterns, and changes in return
intervals and magnitude of extreme events.

Greenhouse Effect — A number of minor gases in the atmosphere, although relatively
transparent to sunlight, absorb most of the infrared heat energy transmitted by the Farth
towards space. This phenomenon has been called the "greenhouse effect”" and the absorbing
gases that cause it "greenhouse gases". Important greenhouse gases include water vapour,
carbon dioxide, methane, nitrous oxide, ozone, and halocarbons.

Impacts - Changes in regional climate patterns may have positive and negative effects on
human and natural systems in northern Canada. These effects are termed “impacts”.

Adaptation — Undertaking efforts to adapt to the adverse impacts of climate change.
Reducing vulnerability of natural and human systems to the adverse effects of climate
change.

Gap Analysis — A systematic evaluation method for identifying the degree to which
information exists for a given topic. In simple terms, a way to find out how complete our
knowledge is regarding a certain topic to determine what information exists and what
doesn’t exist.

Matrices — A tool used in carrying out a gap analysis, and is essentially a way of organizing
information into table format.

Database — Also referred to as an information system. A system for storing and retrieving
information.

State of Knowledge - A summary of the amount and type of information available on a
given subject.
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3.0 Presentation Summaries

3.1  Gap Analysis: An Assessment of Information Documenting the
Impacts of Climate Change on Northern Canada

Anne Munier, Aynslie Ogden - Northern Climate ExChange
Mike Gill, Joan Eamer — Environment Canada, Canadian Wildlife Service

Background

The concept of human induced climate change was first highlighted in the 1970’s. However,
this issue did not receive international attention until the late 1980’s. Increasing public
awareness forced governments to provide greater resources to research and policy initiatives.

In the past decade, the level of research effort towards understanding, preventing and
mitigating climate change impacts has greatly increased. An overall vision of where efforts
and resources should be allocated has been absent. This is evident by a number of initiatives
with overlapping efforts.

Small and remote communities characterize Northern Canada. These communities are
expected to face considerable challenges associated with climate and environmental change.
A considerable amount of knowledge regarding climate change lies in these communities.
However, communication pathways between researchers, communities, First Nations,
governments and industry are limited. This has limited the exchange of both local and
scientific knowledge.

The objective of the gap analysis is to provide an overall broad-scale analysis of our state of
knowledge of climate change impacts on human and natural systems across Northern
Canada. By identifying sources of information regarding climate change and its impacts on
Northern Canada, the database produced by this project will also improve accessibility of all
types of knowledge to communities, researchers, policy makers and governments.

Methodology

The project involved the identification, access, synthesis and organization of information
sources that deal with the impacts of climate change on Northern Canada.  Information
sources reviewed included journal articles, conference proceedings, research license
compendiums, databases, and consultation with local experts and researchers. Information
collected includes documented scientific, local and traditional knowledge. The collection
and assessment of the state of local and traditional knowledge was undertaken with
assistance of consultants Legend Seekers (Yukon) and Geonorth (Eastern Arctic including
Northwest Territories and Nunavut).

September 20-21, 2000 8



Northern Climate ExChange Workshop
A Northern Assessment of the Impacts of Climate Change

Data sources were organized into seventeen matrices:

= Baseline Data (1)

* Physical Systems (5) — Boreal Forest/Taiga, Tundra, Freshwater, Coast and
Marine

* Human Systems (11) — Agriculture, Community Health, Energy, Fisheries,
Forestry, Hunting, Infrastructure, Mining, Tourism/Recreation, Transportation,
and Waste Management

Climate change projections were compiled based on general circulation models:

= Baseline Data Temperature

= Precipitation

=  Temperature

= Other (extreme events, wind, atmospheric carbon dioxide concentrations, etc.)

For each of the systems, a table (matrix) was constructed that lists climate change projections
on the horizontal axis, and system components on the vertical axis. The state of knowledge
(good, fair, poor) was determined for each relationship of system component and climate
change projection.

Preliminary Findings

To date, only a preliminary assessment of the state of knowledge has been completed as
members of the project team are preparing objective ranking criteria to assist in our
evaluation. However, a number of trends have been observed in our analysis of
information that is available on the impacts of climate change in northern Canada. These
trends include:

e The state of knowledge of the impacts of climate change has important regional
dimensions (i.e. the impacts of climate change on physical systems of the Mackenzie
Basin + Alaska are well studied but poorly studied in the rest of the North)

e There is fairly good information on the impacts of climate change on physical processes
(such as permafrost); fair information for biological systems (i.e. community ecology)
and less information for socio-economic systems (i.e. especially impacts on community
health, and traditional pursuits)

e There tends to be much more information for biological systems that have a strong
economic component (i.e. commercial fisheries as opposed to general fisheries ecology,
commercial forestry as opposed to basic forest ecology)

e The baseline climate data that exists for temperature is generally better than for
precipitation or extreme weather events; this trend is reflected in our state of knowledge
of the various climate change impacts on a system (i.e. better state of knowledge of the
impacts of warmer temperatures on ecosystem distribution than there is for the impacts
of precipitation changes to that same ecosystem)
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e Baseline climate data provides reasonable regional coverage but very little site specific
coverage

e There is great uncertainty about the impacts of climate change on complex systems (i.e.
system components that are influenced by many factors other than climate - such as
wildlife and water quality)

e There is somewhat of a clearer understanding of the impacts of climate change on
simpler systems such as impacts on vegetation (terrestrial not aquatic) and physical
processes (i.e. permafrost, forest fires, etc.)

e Uncertainty exists concerning the impacts of climate change on the ranges of species,
both plants and animals

e Little is known about invertebrates (both baseline data and impacts of climate change)

e Little is known about the impacts of climate change on tourism in the north, and there is
a poor understanding of the mechanisms that influence tourist activity

e The level between good and poor in these matrices is relative. In the big scheme of
things, one could say that our information is poor for all of these systems as there is
much more that we need to know to be able to achieve certainty concerning the impacts
that climate change is having on these systems
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3.2 A Preliminary Assessment of the State of Documented Traditional
and Local Knowledge of Climate Change in North-Eastern Canada

Natasha Thorpe, Dyanna Riedlinger, Shari Fox
Geonorth Consultants Ltd.

Preliminary findings of the availability of documented traditional knowledge on climate
change impacts in the Eastern Arctic, including Nunavut, Northwest Territories and the
Hudson Bay Region (Northern Manitoba, Ontario, Quebec and Labrador) were presented
by Geonorth Consultants.

Methods

To locate sources of traditional and local knowledge, internet web searches, libraries, email
requests to experts were searched for sources of published and unpublished information on
climate change impacts. Sources included journal articles, reports, theses, conference
proceedings and video productions. Both academic and community sources of information
are included in the traditional knowledge database.

Preliminary Findings

To date, 60 document sources of traditional knowledge were found. This relatively low
number reflects the following:

= Recent interest in climate change issue (1980%s)

* Recent empowerment of community members through the validation of the their
knowledge through the land claims process

* Increase in available funds to document local knowledge

= Most sources are community-researcher collaborations

= Difficult and costly to locate sources that are nested or embedded in other works
(archives, community offices, etc.)

To date, for levels of analysis were undertaken to identify gaps, strengths and weaknesses in
information sources — where (region), how (format), content, and keywords. Information
will also be assessed for continuity, duration, regional extent, and type of information.

The greatest number of information sources pertain to the Western Arctic, Mackenzie Basin,
Central and Eastern Arctic, and not specific to a region. There was less information found
for the northern provinces and Labrador. However, this assessment may be misleading due
to disparate geographical scales and populations of the various regions considered by this
study.
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The format of the information found is strong in books, reports, and journals, and relatively
weak in video, maps, raw data, brochures, etc. This raises an interesting finding in that the
format of traditional sources of information are more accessible to researchers and
academics, and fewer information sources are available in the format more readily accessible
by communities.

Keywords were used to describe the information contained in the sources of traditional
knowledge that were reviewed in this study. Popular keywords include climate, traditional
knowledge, land use, land, human activity, and wildlife. Relatively scientific keywords, such
as invertebrates, streams, forests, glaciers, ground ice, ice cores, landslides etc. were not
commonly used to describe traditional sources of information. This leads us to the
preliminary conclusion that locals can offer detailed knowledge at a small scale. Therefore,
local and traditional knowledge on the impacts of climate change are most relevant at this
level

In terms of content, local and traditional sources of information reviewed to date are
relatively strong in covering weather and seasonal change, and human impacts of climate
change. Local and traditional information is relatively weak in historical references (archives)
that may be a valuable source of knowledge but difficult and expensive to access.

Preliminary Conclusions

Based on our analysis and information reviewed to date, we have drawn the following
preliminary conclusions:

® The state of documented traditional and local knowledge of climate change does not
adequately reflect the state of traditional and local knowledge of climate change.

®  Western science based research is providing an extensive body of literature on climate
change trends and impacts. In contrast, climate change as observed, experienced and
explained through traditional and local knowledge has received less attention.

* Many sources of documented traditional and local knowledge of climate change are
incidental and are often only components of larger sources.

® There is substantial progress to be made in linking western science based climate change
research with local knowledge to move towards a more comprehensive understanding of
the impacts of change on the North.

Preliminary Recommendations

Based on analysis and information reviewed to date, the following recommendations are
made:

* Documenting traditional and local knowledge of climate change requires creative
methodologies.

® Project structures, funding requirements and timelines must reflect the needs of
community-based research.
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® The efforts of the Northern Climate ExChange to develop of a forum for compiling and
listing who is doing what kind of research on climate change in the North will be
valuable.

® Scientists should be actively encouraged to communicate and collaborate with
communities, and include traditional and local knowledge in their research.

= Continued support for documentation and community-based monitoring projects that
are initiated by communities.

® Creation of a series of conferences, bioregion meetings, or “on the land summits”
should be considered to improve the documentation of local/traditional soutrces of
information

* More effort needs to be made on overall capacity building through funding initiatives
and research projects.

* Focus on adaptation strategies

* Support/create opportunities for northern communities to shatre their expetiences and
concerns related to environmental and climate change.
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3.3 Climate Change and the Central Yukon

Mark O’Donaghue
Regional Biologist

The Village of Mayo, the “hottest and coldest spot in the Yukon”, is located at the
confluence of two rivers. Over the past few decades, residents have noticed changes in local
climate and environmental conditions. A general warming trend, greater extremes in
weather systems, and changes in the behaviour and abundance of wildlife are among the
many observations that residents have made. These changes have created real issues that the
community has no choice but to deal with on a daily basis.

The Village of Mayo is experiencing increases in maintenance requirements for local roads,
dykes, and the sewage lagoon -- arising from the trend towards increasing temperatures and
melting of permafrost. Construction of a new school has faced several unanticipated
challenges that may be attributable to changing environmental conditions. The Nacho N’yak
Dun First Nation is coping with the implications of declining fish stocks on subsistence
food supplies, and the impacts of prolonged leaf miner infestations on local aspen stands.

Mayo has seen severe flooding and forest fires in the past. Will climate change result in
larger and more frequent flooding? Are long periods of drought predicted in this region that
will change the frequency and severity of forest fires, or water supply to the local hydro
dam? How have climate and environmental conditions in the 1990s differed from the rest
of the century?

Information requirements to assist this community in dealing with these issues are
continually evolving. Climate and environmental change is straining local budgets and
abilities to cope with changing conditions.  In terms of information on climate and
environmental change, the Village of Mayo and Nacho N'yak Dun requite:

e Access to the most current information available on what is happening right now.

e Access to the best in expert opinions on how to respond to climate change that will
assist with local decision making.

e Plain language sources of information.
e Agenda-free (unbiased) sources of information.

e Information that responds to the most critical concerns and needs at the community
level.

The community acknowledges that there is, and always will be, some level of uncertainty
associated with information on climate change. However, at the community level it is useful
to fully understand the nature of the information that is available to make appropriate
decisions in response to climate change.
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The Village of Mayo and the Nacho N'yak Dun First Nation are engaging in a long-range
planning exercise to address the specific consequences of climate change on infrastructure,
renewable resources, placer-mining, and energy requirements in the community.  The
Community Development Fund has provided funds to the Village to compile information to
develop a baseline understanding of the impacts of climate change on the environment of
central Yukon, specifically to determine how conditions in the 1990s differed from the rest
of the century. A graduate student at Carleton University, Vicky McCoy, and her
supervisor, Dr. Chris Burn, are assisting the Village with completing this analysis. To review
this information, the Northern Climate ExChange is hosting the Central Yukon Climate Change
Workshop on February 19-20, 2001 to assist the community in developing strategies that are
specific to the issues faced by this community.
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3.4 Options for the NCE Information System

David Hik
University of Alberta

Despite increasing awareness of the problems associated with climate change, governments,
non-governmental organizations and other organizations are still responding in an ad hoc
manner. As well, given the highly variable and specific problems associated with climate
change, decision-making processes will need to be made at local levels where there is less
available and accessible information.

Information used in decision-making processes currently flows in one direction, from global
to regional to local levels. One consequence is that the relevant information required at the
local level is not incorporated into larger scale processes, and as a result, planning for
variability and change is difficult. There is a need information at local levels to be more
accessible for local decision making processes, and to enhance regional and global
predictions. The NCE has a role in facilitating the flow of information, particularly at local
levels, which can then be applied to decision-making processes. It will be difficult to
undertake appropriate mitigative and adaptive options in the absence of information about
climate change impacts.

Mark O'Donoghue made several important points when discussing the situation in Mayo.
The information needs of the communities are

1. knowledge about what is happening right now at various scales
2. accurate and agenda-free information and options for mitigation and adaptation, and
3. appropriate responses targeted at the community level.

The NCE Information System could incorporate elements that provide information about
scientific, traditional and local knowledge concerning climate change impacts. Although a
searchable database is important, the most crucial elements will likely be links to an experts
database, summaries of what is known about climate change in a particular region, and the
capacity to discuss issues of concern with other communities attempting to manage similar
problems. Although portals to the NCE Information System need to exist at different
levels, is it essential that the information provided is relevant to concerns that communities
may have about climate change related impacts.
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3.5 The Role of a Climate Change Database for Northern Canada

Frank Duerden
Ryerson Polytechnical University

Introduction

The purpose behind asking what we do and don’t know about climate change impacts is to
identify priorities for future investigation and action. From a pragmatic standpoint the
question is important because it is individuals, businesses, agencies and governments that
have to react to stresses created by climate change. From the standpoint of agencies two
courses of action may be contemplated, one of these is ameliorating or mitigating the
changing climate, the other is dealing with consequences of change. Although some
measures to ameliorate climate change could be seen as broadly environmentally beneficial,
the degree of international cooperation required combined with uncertainty regarding the
mechanics of climate change mean that it is not realistic to think that we can reverse the
process. We thus have to consider dealing with the problem as it arises.

Climate Change Is Not New

The considerable hype about climate change has been counter-productive, creating the
notion that suddenly we have to be aware of climate and its impacts; that we suddenly have
to adapt. The reality, of course, is that in the north populations have been living with the
rhythm of the climate, and adapting to changes for thousands of years. Changes in ocean
temperatures impacted on Inuit harvest practices; the Hypsithermal impacted Yukon
populations, as did the climatic stresses resulting from the Klutan volcano. The impact of
past changes were doubtless brutal---but there is a continuity of adaptation, and the
accumulation of knowledge about change, all of which fed (feed) into essential decision
making processes regarding sustenance. To populations who have lived on the land in the
north and have experienced changing environments for thousands of years the message that
the climate changes may not be big news. Conversely to Euro-Americans (notably
southerners) who perfected sedentary living and developed all sorts of devices to eliminate
the impacts of climate (central heating, underground malls, air conditioning) it perhaps
comes as a bit of a shock that way of life can be threatened by climatic events.
Notwithstanding these observations it is important that people at all levels become vitally
aware of the possible impacts of climate change.

The project that was discussed at the workshop is concerned with identifying our state of
knowledge regarding climate change and establishing what we need to know to address the
issue. Pragmatically the output should have two roles. First, raising general awareness of the
possible impacts of climate change; secondly as a decision support tool. Regardless of
location, humans at all scales of organization,---the individual, house-holds, businesses,
governments---make decisions incorporating information about climate and information on
the impact of climate. They all deal with change at different levels, daily or seasonal. The
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annual round of First Nation harvest practices, construction schedules in northern
environments and snow clearance strategies in southern cities such as Toronto have their
basis in climatic cycles. Here, however, we believe that we are dealing with generally
predictable events and people make decisions based on the notion that trends that have
taken place last year or for the last several years will continue. But even in this apparently
predictable world with seemingly sophisticated approaches to gathering and using
information we are dealing with uncertainty. In a study we conducted of attitudes towards
snowfall in eight cities in southern Ontario several years ago we noted that while good
information feeding into decision making processes generally minimized disruption due to
snowfall, major disruptions persisted and strategies developed essentially reflected a sense of
uncertainty. Two years ago Toronto had a major snow storm and did not know what to do!

Uncertainty

The reality is that changes are taking place; we do not know the precise nature of these
changes, but observations of people on the land and the observations of scientists tell us that
the physical environment is changing; and in some parts of the north are changing rapidly.
And while we know that physical changes are taking place we know perhaps even less about
the impact of change on infrastructure, community economies (broadly defined) or way of
life. The one thing to be said with any certainty is that we are dealing with uncertainty. As
resource managers at all levels know (e.g. Mitchell (1995)), although we cannot know the
future with certainty, accumulating as much information can go some way towards reducing
uncertainty. We see this at many levels, from the manner in which Traditional Knowledge
which is, continually updated to provide the detailed environmental and ecological
information required to support harvesting over vast regions, through to the assembly of
detailed scientific information on hydrology to attempt to predict river-basin impacts
(flooding etc). In short, identifying the nature of probable changes and their connection to
current land-use practices reduces uncertainty and thus the range of possibilities facing
decision makers. We cannot know with certainty how change will take place or what the
nature of the response should be to these changes. However, we do know that the more
knowledge we have, the more we can reduce uncertainty and identify the most promising
approaches to dealing with the consequences of climate change.

Uncertainty and a Data-Base for Northern Canada

Dealing with climate related events is costly. Very broadly these costs come out in two ways.
One of these is in the form of damage, losses, disruption, through failure to respond, the
other is because of “option paralysis”, wanting to respond but not knowing what possible
options there are or not knowing which options are the most desirable. The persuasive
reason for developing an easily accessible database on climate change is that it could save
individuals, First Nation Councils, communities and businesses a considerable amount of
money through anticipation of possible impacts and providing information on possible
courses of action. This can be cast in a “benefit-cost” framework (for example, in some
cases it is cheaper to respond than to do nothing). In more appropriate human terms the
benefits can be expressed in terms of health, employment, quality of life etc. The geography
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of the north (its vastness; small populations; isolation; lack of a driving imperative for
collecting detailed information in the past) has resulted in “spotty” information of varying
degrees of quality, located in different places, and based on a range of different experiences.
A consolidated data-base would be very useful; it would provide “one source shopping” for
individuals, businesses and governments secking information on change. It would also
facilitate the sharing of information and experiences.

Who Is the Information For?

Although there is a vast amount of literature on climate change in Canada, and a plethora of
initiatives, programs, investigations etc, but few seemed to have paused and asked the
question, who is this for? Will the intended “end-user” make use of the information? There
seems to be sense that someone will read reports etc. and act on them. Ultimately it is at the
community level, where impacts will be felt, where pressures to do something will be felt,
where decisions have to be made that prognosis about change and impacts have value. The
population of northern Canada numbers less than 100,000 who make their home in some
ninety widely scattered communities, and it is in these communities that the impact of
climate change will be felt. How will information enter into community decision making?
For example, how is information made available to a community regarding change? Who
informs? Who acts? Will it be incumbent on governments to act? Will it be an expectation?
How well informed are communities in terms of what to expect?

To some extent these questions are answered if we consider a range of possible questions
that different players may well ask about the future climate. How will harvesting be affected?
What will happen to winter ice formation? Will it impact on the ability to hunt? Will it create
problems for winter road construction? What will be the impact of permafrost melting on
construction? What technologies do we have to deal with such a question. How will
employment be affected? Will the industrial base of some northern communities widen as it
becomes easier to access northern oil and gas? Will the subsistence base of some
communities collapse because change is so rapid that adaptation lags? (an observation made
by residents of Sanakilaqu). In individual terms what will happen to employment? How
should we modify traditional housing design in the face of warmer (and perhaps wetter)
times? Should we prepare for increased flooding? Will there be increased incidence of forest
fire? Transport disruptions because of slope instability and landslides? It is expected that will
be manifest in an increased incidence of natural hazards that could threaten individual
communities, forest fires, flooding, landslides, and catastrophic storms. Have communities
had experience of these in the past? How frequently? What magnitude? How did they cope?
Perhaps if there is experience with stresses such as these they would cope quite easily.

To deal with questions such as these (and a host of others) a useful data-base must not just
identify possible changes, but more importantly would allow users to seek possible
approaches to a given problem by having access to information that would assist them in
problem solving. The data base is aimed at assisting in individuals, communities, businesses
and agencies in adapting to change. Ideally it will assist in identifying information needs and
ultimately serve as a resource that anyone can use to seek information about change An
information system would have two important uses. It would,
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a) Provide base-line data thus enabling users to build scenarios for local
impacts. If there is detailed information on current population and economy it
should be possible to predict how a community economy may respond to
environmental changes; or given the prevailing permafrost environment and
information on temperature trends a community may get a sense of melting impacts.

b) Enable users to investigate impacts, responses, etc. of others in similar
circumstances to their own. This would be both a labour saving and cost saving
device, reducing the need for extensive time-consuming primary research and
allowing users to focus on the most likely approaches or solutions. Given the pace of
change time is an important consideration.

Data Tests

A number of tests can be performed on sources of information to determine their
applicability and value to the users of the information:

e Timeliness - How recent are the data?
e Quality — Are the data reliable? Robust? Speculative?

e Scale - Is the data spotty (few observations over large areas) or lumpy (specific small
areas where a large number of quality observations are available)?

e Usecfulness? Can the data answer questions of direct importance?

Sanakilaqu Case Example; Community Level Information Needs

The knowledge we tend to rely on in making prognosis about climate change is scientific,
gathered as a matter of necessity through sampling and painting very broad pictures. We can
come up with prognosis regarding the retreat of the continuous permafrost zone or what
happens to river basins. But the scale of such analysis or interpolation from one region to
another may be inappropriate given the diverse geographies of the north and diverse
location and economic structure of individual communities. The real nature of impacts can
only be gauged by understanding the economic structure of individual communities. For
example, there are a number of studies that speak to changes in wildlife harvests or changes
in industrialization that may be brought about by climate change.

Data provided from a classic study of the community of Sanakilaqu in Hudson’s Bay in the
late 1980’s (Quigley and McBride 1987) serves to illustrate the complexity of decisions facing
northern communities and a sense of the complex information needed to address them. As
has been done in many communities in the north they mapped out the community micro-
economy in detail, identifying transactions between the wage and non-wage sectors, and
estimated that the replacement value of country food and various bi-products of harvesting
was some 56% of total community income. However the distribution of wealth in the
community was such that most salaried employment (teaching, government administration)
lay in the hands of non-natives, essentially meaning that harvesting constituted 70% of
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household income for the Indigenous population. Because of its links to the bio-sphere it is
this part of the economy that is most at risk from climate change. Wein (1995) (working with
Yukon FN communities amongst others) speculated on the possible impact of global
warming on food consumption patterns in the Arctic and sub-Arctic. Effects, she argues will
vary from region to region. Overall, she concluded that global warming would probably lead
to greater dependency on store purchased food-stuffs as consumption patterns shift to
compensate for the loss of country food harvests. Prices in northern communities are high
and in communities with a similar profile to Sanakilaqu that portion of society with the
lowest income could lose the most (country food all its associated nutritional and cultural
attributes) and would have to pay the most in terms of proportion of cash income to
compensate for the loss. From the standpoint of physical health shift to increased
dependence on store-bought food would, at best, be a mixed blessing. It would perhaps
mitigate the adverse impacts that may arise as warming exacerbates the role of contaminants
in the country food chain; but give rise to new medical problems as processed foods
increasingly replace traditional diet.

The scenario described here is perhaps overly negative given recent events that may bring
about marked shifts in the relative roles of the components of dual economies. Settlement of
comprehensive land claims across northern Canada and the emergence of Nunavut should
result in a broader range of wage employment opportunities for native populations, and this
may go some way towards off-setting stresses created in those areas where environmental
change will lead to a decease in food harvests. Additional opportunities may also arise as
changing ocean conditions and permafrost melting could make extraction and transport of
oil and natural gas from the north a lot cheaper resulting in growth in this sector along with
increased wage employment for native populations (how much employment would be
created?). The extent to which this would offset losses in the traditional sector would depend
on cultural acceptance of new activities (are they accepted?) and the rate of local labor
absorption (how much is this?). This case example is rather speculative, but it does illustrate
the uncertainties regarding change as well as the need for detailed information on
community economies required for dealing with it.

September 20-21, 2000 21



Northern Climate ExChange Workshop
A Northern Assessment of the Impacts of Climate Change

4.0 Discussion Session Summaries

At the workshop, discussion sessions were held on the following topics:

e What do northern communities require in a climate change information system?

e How do northern communities make decisions, and how do these decisions take climate
change into account?

The outcomes of these discussion sessions are summarized below.

41 What do Northern Communities require in an Information System?

The first discussion session at the workshop considered what northerners need in a database
and in an information system to assist them with incorporating climate change into local
decision making processes. We asked workshop participants to consider what components
of the NCE information system would be most useful. The main recommendations from
this discussion session are summarized below.

e The database should include general climate and climate change studies.

e The database should include the best of the broad review articles on climate change,
including review articles from different perspectives, and these articles do not need to be
specifically northern-focused.

e The database should include the location (i.e. libraries, offices etc.) where each record
can be found.

e The database should include a summary of content of each information source, what
regions/systems they pertain to, and the type of information source (i.e. conference
proceedings, journal article, etc.)

e The database should include figures, graphs or tables for records where this information
is relevant to the summary, and would be useful to bring to the attention of the user of
the database.

e The database should include a search engine to allow users to search the sources of
information and the experts database by geographical location, keyword, etc.

e The database should include criteria to assist users in objectively assessing the
applicability or usefulness of each source of information within the database. These
ranking criteria should address the level of relevance, accuracy and trust associated with
each source of information.

e [Efforts should be made to ensure that the database is not biased; the database itself can
not include value judgements as to the usefulness of a particular source of information.

e The database should be made available on CD-ROM for communities without internet
access

e A format should be developed to allow users of the database can add new information
and/or records to the database; all new entries should be filtered through the NCE to
ensure quality of the database is maintained.
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e The information system should provide information on which communities are
experiencing similar climate and climate change conditions

e The information system should include an interactive page to the website where users of
the database can document observations and concerns related to climate and
environmental change in their community, and document types of information that are
not currently available but the users wish they had access to. This addition to the
database will help researchers to develop research questions that are relevant to
community needs.

e The information system should include information on coming events, conferences.

e New publications and other sources of information should be highlighted when they are
added to the database

e The information system should include an email network where people can discuss
current issues, share information, and request information.

e The information system should include checklists of questions on important climate
change considerations for communities undertaking construction projects, development
projects, forest management, wildlife management, and other activities.

e TFor each region in the database, provide a list of mitigation and adaptation strategies that
have been implemented in northern communities, and indicate whether the strategy was
successfully or not successful and why.

To conclude this discussion session, it was recommended that the Northern Climate
ExChange consider offering training sessions in northern communities to assist individuals
with learning how to navigate the new climate change database and information system. The
NCE should also be available to assist communities in tracking down sources of information
and experts noted within the database. It was also recognized that the database will be a
ongoing project, requiring regular updating with new information.

4.2 Climate Change and Decision Making in Northern Communities

The second discussion session within the workshop focused climate change and decision
making in northern communities. Participants discussed the following questions:

e What types of decisions are made in your community and surrounding area that may be
affected by climate change?

e What type of information does your community need to incorporate climate change into
local decision making processes?

e What are community-level priorities for information relating to climate change?

Without a doubt, this discussion session was the most challenging component of the
workshop. Despite these challenges, workshop participants developed encouraging and
forward-looking recommendations that will assist the project team in providing a product
from this project that is of greater value to its users. The main recommendations from this
discussion session are summarized below:
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e C(Climate and environmental monitoring capacity needs to be regained in northern
regions.

e Climate change predictions at a regional and local scales need to be improved.

e There is a need to identify ecosystems, industries, and locations that are vulnerable to a
change in climate.

e There is a need for decision support tools, not just information.

e We need to highlight where we need to fill in the gaps in our knowledge base.

e Checklists are needed to ensure the appropriate questions related to climate change are
asked at the appropriate time.

e Additional effort needs to be made to make available community concerns and
observations on climate change to researchers.

e Communication pathways between communities with similar climate change related
concerns needs to be improved.

e Northern standards, codes and guidelines for infrastructure construction and
maintenance (i.e. roads, pipelines, buildings) need to be updated to take climate change
considerations into account, especially in ‘warm’ permafrost regions.

e Hydrometerological models that are relevant to frozen ground need to be
developed/updated.

e Information is needed on long term water flow rates to determine hydroelectric
potential, and appropriate flood control measures

e Forestry/Ecosystem Issues:

- How should forest reforestation programs be altered to prepare for new climate
conditions?

-  How should wildlife management programs, including habitat preservation and
conservation strategies, take climate change into account?

- Keystone species, or those that are particularly vulnerable to climate change, need to
be identified and monitored.

-  How should forest protection programs respond to increased stresses on forest
ecosystems by insects, disease, windthrow, and fire?

- How will the current forest age class structure change in response to increased forest
stresses?

- Should forest harvesting methods change in response to changing climate
conditions? If so, where, and how?

e How will our Emergency Preparedness Programs respond to changes in the magnitude
and frequency of extreme climate events?

At the conclusion of this discussion session, a number of participants suggested that there is
tremendous value in prioritizing research and monitoring needs. Partnerships between
communities, industry, and governments are seen as essential to ensure that steps are taken
to meet information needs, and to make best use of limited resources.
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5.0 What’s Next?

As mentioned eatlier in this report, this project (to understand the quantity and quality of
available information on the impacts of climate change in northern Canada) is mid-way to
completion.  This workshop was designed to help the project team in developing final
products that are of most use to the intended users.

Information gained from this workshop will be incorporated into the deliverables from this
work, which include a report and database. Prior to releasing the final report and database,
draft products will be made available for review and comment. The following section
outlines dates when various components of the project will be available at the Northern
Climate ExChange office and/or on the Northern Climate ExChange website
(http://www.taiga.net/nce).

5.1 Deliverables and Timelines

The following product deliverables will be available for review at the following times:

December 2000

e Draft Gap Analysis Matrices

January 2001

e Draft Database of information sources on the impacts of climate change in northern
Canada.

e Draft Report including summaries of the state of documented scientific and traditional
knowledge available for review
-by regions in northern Canada
-by system (human and natural)
e Draft Priorities and future directions for research, policy, adaptation, etc.
e Draft Information System
e Draft Experts Database
e Draft Website
e Draft proposal outlining how the project will develop over the coming years.
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March 2001

e Final report — refined based on comments on draft

e Final structure of information system/website — structure refined based on feedback
¢ Defined procedures for how the database/information system will be kept up to date
e Workplan

e CD-ROM version of database
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6.0 Workshop Summary

The workshop, A Northern Assessment of the Impacts of Climate Change: Defining our Knowledge Base
and Research Priorities, held September 20-21, 2000, brought together government, community
representatives, practitioners and researchers from across the north. The workshop was
designed to provide feedback to the project team to assist with reviewing the state of

information, and the organization of information, on climate change impacts in northern
Canada.

This was a very challenging workshop, especially when we discussed how to incorporate
climate change considerations into decision making in northern communities. Despite the
challenges, workshop participants developed encouraging and forward-looking
recommendations that will assist the project team in providing a product from this project
that is of greater value to its users.

Based on comments received at the workshop on “what our information system should do”
we will:

e Formalize a way in which new records and information can be added to the system (i.c.
add a form on to the website)

e Provide regular updates to let communities know when new relevant information is
available, when new info posted on website or added to database, and provide some
means for non-electronic distribution of information

e Formalize a system where communities can look for non-documented sources of
information and discuss new issues/current events

e Record case studies of what communities in the north are doing to respond to impacts
of climate change

e Provide checklists of climate-related considerations for communities i.e. decision
support tools or a resource guide for communities to aid in long-range planning
exercises

e Keep track of information needs, and formalize a system to document and distribute

e Fxpand current NCE mailing list to a discussion list to assist those who are looking for
non-documented sources of information, to solicit feedback on current events and
significant issues

e List community observations on website based on NCE summer community tour to
assist in matching community questions to researchers and to assist communities with
similar issues to get in touch with each other

e Provide an opportunity to keep track of questions people have related to climate change
that they have not been able to find information on

e Include recommendations for policy mechanisms within the final report

e Include case studies or pilot projects that describe how northern communities that are
developing or implementing adaptation strategies
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Based on comments received at the workshop on “what our report should do” we will

¢ Include guidance on “what we should be doing” re adaptation and prevention

e Describe the state of knowledge by sub-regions (traditional territory) as well as by natural
and human systems

e Provide a list of codes, standards and regulatory processes in place in the north where
climate change should be considered (i.e. DAP)

e Provide a list of where we need to regain monitoring capacity and on what
e Identify collaborative research opportunities
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A Northern Assessment of the Impacts of Climate Change

Defining Our Knowledge Base and Research Priorities
(Yukon Inn, Whitehorse, Yukon; September 20-21, 2000)

This working meeting is hosted by the Northern Climate Exchange Centre, Environment
Canada — Canadian Wildlife Service, Yukon Government, Climate Change Action Fund,
Yukon College, and Northern Research Institute.

Objectives:

e Review and assess our current state of knowledge of climate change impacts on various
components of northern natural and human-oriented systems;

e Develop priorities for action in the north on climate change that may include research,
monitoring, technological development, management structures, and education.

e Discuss product format and delivery, with the goal of creating a user-friendly, “living”
document that is relevant and accessible to researchers, policy-makers, and community
representatives.

Wednesday, September 20™

I. Plenary: Introduction and Presentations

(8:30-8:45)  Welcome — Aynslie Ogden; Meeting Objectives — Doug Urquhart

Decision Making and Climate Change

(8:45-9:45)  Keynote Speakers: Professor Frank Duerden, Dr. David Hik, and Mark
O’Donoghue and Shannon Cooper

(9:45-10:00)  Coffee Break and Sign-In (Pick up your workshop package, name tag and
sign-in)

Cogs in the Machine

(10:00-11:00) Keynote Speakers: Legend Seekers, GeoNorth, and Anne Munier/Mike Gill
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How Do We Make Decisions?

(11:00-12:00)  Dr. David Hik and Doug Urquhart

(12:00-12:45) TLunch

II. Break-out Groups: Needs, Priorities, Products and Information
(12:45-2:15)  Session I
(2:15-2:30) Coffee Break

(2:30-4:00) Session 11

Thursday, September 21:

II.  Plenary: Discussion and Conclusions
(8:30-9:00) Break-out Group Session Summary
(9:00-10:00)  Discussion

(10:00-10:15)  Coftee Break

(10:15-11:30) What’s Next? Discussion of Deliverables and Timelines: Product Format and
Delivery
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Association of Yukon Communities

Mark O’Donoghue

Regional Biologist, Northern Tutchone Region, Yukon Renewable Resources
Box 310 Mayo, Yukon, YOB 1MO

Ph (867) 996-2162, Fax (867) 996-2830

Educational/Research Institutions

Frank Duerden

School of Applied Geography, Ryerson University

350 Victoria St., Toronto ON, M5B 2K3

Ph (416) 979-5000, Fax (416) 979-5273, fduerden@tyerson.ca

Scott Gilbert
Renewable Resources Management Program- Arts + Sciences, Yukon College
Ph (867) 668-8776, Fax (867) 668-8828, Scott@yknet.vk.ca

David Hik

Biological Sciences, University of Alberta

Edmonton, AB, T6G 2E9

Ph (780) 492-9878, Fax (780) 492-9234, dhik(@ualberta.ca

Natasha Thorpe

Principal Researcher, Tuktu Nogak Project, Simon Fraser University
2376 W. 14" Avenue, Vancouver B.C., V6K 2W3

Ph (604) 708-3573, fax (604) 708-3576, nlthorpe@sfu.ca

Ernest Hallonquist

Student, Yukon College

408 Kusawa Road, Whitehorse YT

(867) 393-3077, cathalec@yukoncollege.vk.ca

Michael Goodyear

Churchill Northern Studies Centre
P.O. Box 610, Chutchill MB, ROB 0E0O
cnsc@cancom.net

Peter Scott

Churchill Northern Studies Centre

62 Adams Court, Uxbridge ON, LIP 1G3
PH (905) 852-3149, pascott@jinterhop.net
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Val Walker

Ditrector, Aurora Research Institute

Box 1450 Inuvik NT, XOE 0T0

Ph (867) 777-3298, Fax (867) 777-4264, valw(@inuvik.net

Environment Canada

Joan Eamer
Head, Ecosystem Health, Canadian Wildlife Service, Environment Canada
91782 Alaska Highway, Whitehorse YT, Y1A 5B7

Ph (867) 667-3949, Joan.Eamer@ec.gc.ca

Mike Gill

Biologist, Canadian Wildlife Service, Environment Canada
91782 Alaska Highway, Whitehorse YT, Y1A 5B7

Ph (867) 393-6760, Mike.Gill@ec.gc.ca

Jesse Jasper

Head, Environment Canada, Arctic Sector,

3rd Floor Diamond Plaza, 5024 50 Avenue PO Box: 2970 Yellowknife, NT, Canada, X1A 2R2,
Ph (867) 669-4740, Fax (867) 873-8185, Jesse.Jasper(@ec.gc.ca

Carey Ogilvie

Environmental Assessment Co-ordinator, Environment Canada, Northern Division
Suite 301, 5204 50th Avenue, Yellowknife, NT X1A 1E2

Ph (867) 669-4737, Fx (867) 873-8185, Carey.Ogilvie@ec.gc.ca

Fisheries and Oceans / Yukon Salmon Committee

Stephanie Muckenheim
Habitat Steward, Yukon Salmon Committee
P.O. Box 2118, Haines Junction YT, YOB 110

Ph (867) 634-3843, Fax (867) 634-3842, yscstephanie(@yukon.net

Lana Miller,

Resource Restoration Biologist, Fisheries and Oceans Canada
100-419 Range Rd., Whitehorse YT, Y1A 3V1

Ph (867) 393-6735, Fax (867) 393-6737, millerl@pac.dfo-mpo.gc.ca

Brad Wilson
Yukon Salmon Committee, Habitat Steward
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Box 280, Mayo YT, YOB 1MO
Ph (867) 996-2415, Fax (867) 996-2829, bwilson@yknet.vk.ca

First Nations Governments

Freda Alfred
Selkirk First Nation
Box 12, Pelly Crossing YT, YOB 1P0

John Fingland,
Champagne and Aishihik First Nation
Haines Junction, YT, YOB 1.0

Sarah Gaunt

Heritage Program, Champagne and Aishihik First Nation
Haines Junction, YT, YOB 1L.0

Dean Gill

Environmental Officer Trainee, Selkirk First Nation
Box 40, Pelly Crossing, Yukon YOB 1P0

Ph (867) 537-3331, Fax (867) 537-3902

Joselyn Grant

Fish and Wildlife Officer, Teslin Tlingit Council

PO Box 133, Teslin YT, YOA 1B0

Ph (867) 390-2532, Fax (867) 390-2116, joselyn.grant@ttc-teslin.com

Joe Johnson
Kluane First Nation
Box 20, Burwash Landing YT, YOB 1HO

John Pattimore

Director, Lands and Resources, Nacho Nyak Dun First Nation
Box 280, Mayo, YT, YOB 1MO

(867) 996-2415, Fax (867) 996-2829)

Geraldine Pope

Band Resources Officer, Kluane First Nation
Box 20, Burwash Landing, YT, YOB 1HO

Ph (867) 841-5501, Fax (867) 841-5901

Norman Snowshoe
Environmental Contaminants Co-ordinator, Gwich’in Tribal Council
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Box 1509, Inuvik NT, XOE 0T0
Ph (867) 777-4869, Fax (867) 777-4538, snowshoe@jinuvik.net

Don Trudeau
Lands and Resources, Selkirk First Nation
Box 2, Pelly Crossing, YT, YOB 1P0

Indian Affairs and Northern Development

Ric Janowicz

Hydrologist, Indian and Northern Affairs Water Resources
345-300 Main St, Whitehorse, YT, Y1A 2B5

Ph (867) 667-3223, Fax (867) 667-3195, janowiczr(@inac.gc.ca

David Malcolm

Special Advisor, Northern S & T Strategy, Indian and Northern Affairs
Room 654, 10 Wellington St, Hull, Quebec, Canada, K1A 0H4

Ph (819) 997-0879, Fax (819) 953-9066, malcolmd@inac.gc.ca

Non-Governmental Organizations

Robert Bromley
Board Member, Ecology North, Box 1177 Yellowknife NT, X1A 2N8
Ph (867) 873-3928, Fax (867) 873-3928, bbromley(@nt.sympatico.ca

Jennifer Castleden

Project Officer, International Institute for Sustainable Development

161 Portage Avenue east, 6" Floor, Winnipeg, Manitoba, Canada, R3B 0Y4
Ph (204) 958-7745, Fax (204) 958-7710, jcastleden(@iisd.ca

Doug Craig
Boreal Alternate Energy
Ph 668-5774

Bob van Dijken

Yukon Conservation Society

34 Cronkhite Road, Whitehorse YT, Y1A 559

Ph (867) 668-7172, Bob.vandijken@yt.sympatico.ca
Parks Canada
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Doug Clark
Kluane National Park Reserve, Haines Junction YT, YOB 1L0
Ph (867) 634-7279, doug_clark@pch.gc.ca

David Henry

Conservation Ecologist, Parks Canada

Box 5495, Haines Junction YT, YOB 110

Ph (867) 634-2329, Fax (867) 634-7265, David Henry(@pch.gc.ca

Natural Resources Canada

Gavin Manson

Coastal Geoscientist, Natural Resources Canada, Marine Environmental Geoscience,
1 Challenger Drive (P.O. Box 10006), Dartmouth, Nova Scotia, Canada, B2Y 4A2

Ph (902) 426-3149, Fax (902) 426-4104, Manson (@ agc.bio.ns.ca

Sharon Smith

Permafrost Research Scientist, Terrain Sciences Division, Geological Survey of Canada
601 Booth Street, Ottawa, Ontario, Canada, K1A OES8

Ph (613) 947-7066, Fax (613) 992-0190, ssmith@nrcan.gc.ca

Private Consultants / Industry

David Hamilton

Senior Fisheries Biologist, Environmental Dynamics Inc.
Suite 301-1705 Third Avenue, Prince George B.C,,

Ph (250) 562-5412, Fax (250) 562-5413, dhamilton@edynamics.com)

Steve Savage

Yukon Electrical Company

1* Avenue and Elliot St. Whitehorse, YT
Fax (867) 668-6692, steve.savage@atco.ca

Robin Sharples

Environmental Dynamics

Suite 206-4133 Fourth Avenue, Y1A 1HS8, Whitehorse YT,
Ph (867) 393-4882, Fax (867) 393-4883
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Pat Tobler

Biologist, Environmental Dynamics

Suite 206-4133 Fourth Avenue, Y1A 1HS8, Whitehorse YT,
Ph (867) 393-4882, Fax (867) 393-4883

Doug Urquhart (Workshop Chair)

Quill Consulting Inc.

61-13™ Avenue, Whitehorse YT, Y1A 4K6
Ph/Fax (867) 668-5622, urquhart@polarcom.com

Yukon Fish and Wildlife Management Board

Niels Jacobson
Box 5954, Whitehorse YT, Y1A 517
(867) 667-6424, nljac@polarcom.com

Kelly Hayes

Fish and Wildlife Management Board
Box 5954, Whitehorse Yukon, Y1A 517
Fax 393-6947, kellyfwmb@yukon.net

Yukon Government

Jan Adamczewski
Regional Biologist, Liard Region, YTG Renewable Resources
Box 194, Watson Lake, YOA 1C0O

Ph (867) 536-7365, Fax (867) 536-7374, jan.adamczewski@gov.vk.ca

Bob Collins

Energy Analyst, Economics, Energy Policy, and Economic Development, Yukon Government
Box 2703, Whitehorse YT, Y1A 2C6

Ph (867) 667-5015, Fax (867) 667-8601, bob.collins@gov.yk.ca

Lise Farynowski,

Economic and Energy Policy, Yukon Economic Development.
P.O. Box 2703, Whitehorse, YT, Y1A 2C6,

Ph (867) 393-7174, Fax (867) 667-8601, lise.farvnowski@gov.vk.ca
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Val Loewen

Habitat Inventory Co-ordinator, Yukon Renewable Resources
Box 2703, Whitehorse YT, Y1A 2C6

Ph (867) 667-5281, Fax (867) 393-6405, Val.Loewen@gov.vk.ca

Mike McArthur

Supervisor, Maintenance Services, Yukon Government

9029 Quartz Road, Building 275, Whitehorse, YT Y1A 4P9

Ph (867) 668-8280, Fax (867) 667-3608, Michael.McArthur(@gov.vk.ca

September 20-21, 2000

39



