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WORKSHOP PURPOSE

Great Lakes region, the options available to address those impacts, and the challenges associated with

taking action. To ensure that the Water Quality Board had properly characterized the consequences of
climate change, appreciated the challenges for taking action, and would provide sound advice to address
impacts, the Board convened a two-day workshop, using the draft white paper as the basis for discussion.

The draft white paper provided insight into the issues and impacts associated with climate change in the

The workshop was intended to appeal to members of the Great Lakes community familiar with impacts or
impacted by climate change, as well as those positioned to implement adaptive measures and influence pro-
grams and policy. Workshop participants were asked to ground-truth the information in the draft white paper
and to provide advice about how to address climate change, specifically to:

*  Confirm that key impacts had been correctly identified.

* Identify how impacts on ecosystem quality, ecosystem health, human health, and beneficial uses of the
Great Lakes interact and interrelate.

» Identify and assess adaptation options available to address impacts.

* Identify knowledge gaps and research needs to inform policy and decision making.

*  Facilitate cross-border communication and cooperation.

Participants were encouraged to draw upon and share their personal real-world experiences: impacts encoun-
tered, specific response measures taken, the extent to which adaptation was possible, and limitations and
barriers to taking action or further action.

WORKSHOP STRUCTURE

The workshop was designed to provide ample opportunity for dialogue among participants. The agenda is
presented in Table 1. Formal presentations were limited to an overview of the white paper by the authors, plus
a presentation by Georges Beauchemin who provided insight into real-

world considerations of risks, opportunities, and responses. The revised white paper and M. Beauchemin’s
presentation respectively constitute Parts 3 and 5 of this report to the Commission.

Workshop participants were divided into breakout groups. To provide structure and focus to the breakout
discussions, seven questions were posed (Table 2). The questions were not, however, intended to be exclusive
nor answered sequentially. Rather, they were intended as a guide to draw out people’s insight and experiences.
The breakout groups met twice, once on each day.

To provide additional opportunity for discussion, the breakout session facilitators constituted a plenary panel
during which they presented the key points arising from the breakout discussions. The panelists were also
encouraged to share additional insights, to stimulate people to “think outside the box.”

The workshop concluded with a group discussion to identify key points that would contribute to the Board’s
“bottom line” advice to the Commission.



Table 1.

Agenda for Workshop on Climate Change and Water Quality in the Great Lakes
Region — Risks, Opportunities, and Responses

Wednesday, May 28, 2003

9:00 AM Registration Desk Opens
10:00 AM Welcome and Introductions
David Ullrich, U.S. Co-Chair, Great Lakes Water Quality Board
Dennis Schornack, Chair, U.S. Section, International Joint Commission
10:05 AM Workshop Purpose
John Mills, Canadian Co-Chair, Great Lakes Water Quality Board
10:15 AM Impacts of Climate Change on Great Lakes Water Quality
Presentation of white paper findings. Linda Mortsch & Marianne Alden
Open discussion
11:45 AM Instructions for Breakout Groups
Noon Luncheon Speaker — Georges Beauchemin — Climate Change from a User’s Perspective
1:00 PM Breakout Groups — Implications of Climate Change Across the Great Lakes Region
Questions 1 & 2
3:00 PM Break
3:15PM Impacts Panel
David Ullrich, Moderator
Breakout group highlights and panelist insights, followed by moderated discussion
5:00 PM Adjourn
Thursday, May 29, 2003
8:30 AM Adaptation to Climate Change
A primer and presentation of white paper options. Dr. Joel Scheraga
Open discussion
10:00 AM Break
10:15 AM Breakout Groups — Adaptation to Climate Change
Questions 3 - 7
Noon Lunch (on your own)
1:00 PM Adaptation Panel
David Ullrich, Moderator
Breakout group highlights and panelist insights, followed by moderated discussion
2:00 PM Formulation of Advice for the Board
Dr. John Carey & David Ullrich, Moderators
2:45 PM The Board’s Next Steps
Dr. John Carey & David Ullrich
3:00 PM Adjourn



Table 2. Breakout Group Discussion Questions

Background. In addressing climate change, we want to take advantage of positive impacts, minimize negative
impacts, and ensure compatibility among various interests. Each change, impact, intervention mode, and
adaptation option poses opportunities, challenges, and barriers. In answering the questions, please consider the
following:

*  Responsibility. Who does what, when, where, how, and why?

+ Cost.

*  Time frame -- short-term action? long-term investment?

*  Adequacy of existing institutional framework -- legal, management structure, programs, and policies.

+  Availability and adequacy of engineering and technical infrastructure.

+ Impact on Great Lakes governance.

*  The extent to which adaptation options and mechanisms exist (including those for other stressors) and
can be utilized.

»  Socio-economic considerations, including consequences and incentives.

+  Consequences of implementing adaptation options on competing interests.

Changes. The white paper identifies projected climate changes.

1. Based on your experiences, what changes do you foresee in the short, medium and long term?

Impacts. The white paper identifies impacts, both positive and negative, on the Great Lakes. Considering
impacts in the broadest possible terms, including but not limited to food web alteration, human health, social,
and economic ...

2.  What impacts have you experienced?

Planning and Intervention. Addressing climate change can be either reactive -- in response to -- or planned --
in anticipation of an impact. Also, there are a number of ways to intervene, for example, technology, education,
economic incentives, official development plans, emergency planning, health advisories, stream rehabilitation.

3. Based on your experiences, how can we anticipate and plan in advance, and to what end point?
4. Based on your experiences, how can we intervene in order to adapt?

Adaptation. The white paper identifies specific adaptation options.

5. How have you adapted? Were your choices correct? What constraints did you encounter? What
consequences did maladaptation pose?

Overcoming Barriers. A number of factors conspire to limit our ability to act, for instance, surveillance and
monitoring, technology, infrastructure, lack of perceived relevance to our health and well being. Based on your
experiences:

6. What are the knowledge and information gaps, infrastructure and institutional limitations, program and
research needs? How can these be filled? What are the priorities?

7. In an ideal world, what specifically would you like the Board to do to help you address climate
change? A “top 10” list. Please be specific in your advice and recommendations.




The plenary discussions and breakout group deliberations are summarized below. The Water Quality Board
subsequently incorporated many of the insightful comments provided by the workshop participants into the
revised white paper. Written comments received subsequent to the workshop were also taken into consideration.
The Board limited changes to those that corrected errors of fact and to those that extended, amplified, or clarified
the information presented.

The Board also incorporated a number of key points into its advice to the Commission.

Some of the comments received were beyond the intended scope of the white paper, and other suggestions would
have entailed additional time and investigation by the authors. Although the white paper would be more fo-
cussed by addressing these additional comments and suggestions, the Board concluded that there is no “end
point.” The information base - hence, our understanding of issues, impacts, and responses - will continue to
evolve. The Board further concluded that the white paper is a snapshot in time and - although there are gaps -
provides a good overview of the issue.

TERMINOLOGY — THE CONNOTATION OF ADAPTATION

Milt Clark advocated against using the word “adaptation.” The term implies that climate change will be easy to
adjust to and that people will just have to live with it. The draft white paper did not make the point that adapta-
tions will not result in complete success nor “solve” problems posed by climate change. Clark preferred the term
“strategies / responses” or “coping.” Alain Bourque said that the idea of adaptation is captured in the phrase
“limiting the adverse effects of climate change.” Jim Bruce defended the use of “adaptation,” noting that some
of the effects will not be negative. “Adaptation” allows flexibility to discuss changes that should be made to
address beneficial, as well as negative, effects. John Carey also defended the term and said that “strategies /
responses” is too limiting, noting that impacts cannot always be addressed with strategies. At times it is neces-
sary to adapt expectations.

Clark did not object to the term “adaptation” if the phrase were, for example, “adaptive action” rather than a
more passive “adaptive measures” and if the white paper recognized the importance of mitigation efforts and that
both adaptation and mitigation are required to address the climate change issue. The white paper, at a minimum,
should recognize current mitigation measures.

THE WHITE PAPER

The authors provided an overview of the contents of the white paper. Their presentations are summarized below.
Details are in the white paper (Part 3 of this report). The authors’ visuals are available on the web at http://
www.ijc.org .



Presentation - Climate Change and Water Quality
in the Great Lakes Region. Linda Mortsch

The white paper embraces an ecosystem perspective: rather than focusing solely on water quality, the paper
examines the impact that climate change could have at the ecosystem scale, and how the impacts could affect a
variety of systems, including water resources, human health, agriculture, recreation, and the economy. Ms.
Mortsch focussed on the impacts that a changing climate could have on the Great Lakes basin. She asked the
audience to consider three questions: What impacts are of concern to me and my stakeholders? What adaptation
measures need to be implemented? How can we facilitate adaptation?

Modeling exercises and various studies indicate that climate change could lead to significant airshed, nearshore,
in-lake, and watershed effects. As air temperature rises, the following are projected: (1) the frequency and
intensity of storms will change; (2) more precipitation will fall on an annual basis but less during key growing
seasons; (3) high-intensity precipitation events will be more frequent; (4) evaporation and evapotranspiration
rates will increase; (5) there will be less ice cover on lakes; and (6) there will be less snowfall (and therefore
less snow pack) and more rain during the winter season. These effects could have significant implications on
ecosystems and biodiversity, recreation and tourism, agriculture, streamflow, lake levels, ground water, and
human health.

Ecosystems and Biodiversity

Thermal conditions and precipitation patterns - both of which are projected to change - set the boundaries which
determine where different types of wildlife and vegetation are able to live. As the boundaries change, some types
of habitat will be lost, some will expand, and existing community structures and interactions will likely be
altered. While some animals and plants may find that climate change brings them new opportunities, others will
be driven out of their homes. For example, studies suggest that southerly species of warm-water fish may be able
to supplant northerly species of cold-water fish. Mortsch presented maps which show how the distribution of
bobolink (a bird species) could change in the future. She also presented maps that showed how vegetation zones
might change as more carbon dioxide (CO,) enters the atmosphere in a 2 X CO, climate change scenario. The
scenario suggests that existing forests may become severely stressed and that their boundaries may be altered due
to changed climate conditions. Expanding on the topic of forestry, climate change might induce a major shift in
the range of tree species, and it has the potential to degrade forest health, promote harmful plant diseases and
pests, cause increases in forest fires, and induce changes in water availability and water quality.

Rare and endangered species which, by definition, may be few in number and have a small range and / or limited
habitat, may be particularly vulnerable to the stress of a changing habitat. In addition, non-native species might
be able to gain strong footholds as the climate changes. For example, although zebra mussels have already been
introduced to Lake Superior through bilge water, they do not currently flourish in the lake because the water is
too cold. What will happen if Lake Superior’s water temperature rises?

Recreation and Tourism

Climate change could cause dramatic shifts in the recreation and tourism industry. For example, because climate
change is expected to result in longer summers and shorter winters, the season for summer time activities (e.g.
camping, boating, and hiking) will lengthen, but the season for winter sports will be curtailed. A shorter winter
season would harm the skiing industry. Ski resorts would have a shorter reliable season and would have to rely
on costly snow-making activities. Even those who manage summertime activities might have to face some tough
management issues. For example, if the hiking season is longer, will resource managers have to limit access to
trails to protect them from overuse and damage? Also, if climate change causes adverse effects, such as poor
water quality, low water levels, species loss, or aesthetic problems, will hunting, bird watching, fishing, swim-
ming, or canoeing still be desirable activities?

Agriculture

While climate change could result in a longer growing season, a warmer climate might induce some negative
effects on the agricultural industry. For example, irrigation demand might increase, since precipitation during key
seasons, such as summer and fall, may decrease as the climate changes. Also, some projections suggest that
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warmer temperatures will support the growth of more pests and weeds. If so, additional pesticides and herbicides
will be needed to address the problem, but these products come at a cost for farmers and also cause environmental
concerns. The agricultural industry might also be adversely impacted. An increase in soilerosion is projected to
occur, because high-intensity rainfalls are expected to increase, and snow cover, which acts as a barrier to erosion,
is expected to lessen, further exacerbated by an increase in winter rainfall. Water quality will be affected. In
addition, climate change might require a change in the type of crops grown and the types of tillage practices used.

Streamflow

Studies suggest that climate change will cause changes in the timing and the amount of streamflow. While more
water is expected to run off and flow through streams during the winter months, summer and fall low-flow events
are expected to be exacerbated. Not only will these changes affect water quality, they could also increase the
likelihood of conflicts about the apportionment of water among different users, such as in-stream ecological needs
and economic uses. The results of a modeling exercise performed on the Trent River suggest that summer flow
might be reduced by as much as 22% in 2030, 37% in 2050, and 55% in 2090.

Lake Levels

Most climate change scenarios project that water levels in the Great Lakes will decrease. While some models
predict decreases of about 22 centimetres, others anticipate a drop of 2.5 metres. Low lake levels could have
negative impacts on transportation, tourism, recreation, fisheries, industry, municipalities, agriculture, and human
health. If water levels decreased by 1.6 metres, the shoreline of Lake St. Clair could shift by 0.5 to 6 kilometers.
Such a drop in water level could impact the shipping channel and cause more boats to run aground. At least one
boat salvage company has experienced a boost in business as more boats have started running aground because of
present low levels. Changing water levels will also have dramatic impacts on wetlands and the types of plants and
animals that live in such environments.

Ground Water

Some studies suggest that climate change could decrease ground-water recharge, levels, and base flow. If so, this
would change the amount and timing of base flow to streams, lakes, and wetlands. The studies also suggest a
seasonality effect. Less flow is expected during critical times, such as spring and early summer, and more flow
during the wintertime. The proportion of ground water in stream flow is also altered.

Water Quality

Climate change could have dramatic impacts on water quality. Increases in water temperature could affect
physical, chemical, and biological processes. Some work suggests that there will be extended thermal stratifica-
tion and less mixing, increasing the potential for anoxia, and an increase in the metabolic rates of invertebrates
and microbes. All of these factors could affect water quality. Also, non-point source pollution is expected to
become a more significant problem as the climate changes. The Soil and Water Conservation Society recently
released a report stating that increases in precipitation intensity could lead to greater erosion and entrainment of
sediments, nutrients, and pesticides. Point source pollution might also pose a more serious problem as the climate
changes; reductions in flow and increases in low-flow episodes could reduce assimilative capacity and make it
more difficult for point sources to meet existing water quality discharge standards. A climate impact assessment
for the Bay of Quinte watershed illustrated that phosphorus remediation targets may not be met.

Human Health

Climate change will affect human health. For example, humans could be affected by: (1) increases in extreme
weather events, such as flooding and ice storms; (2) increases in heat stress episodes and decreases in cold stress
episodes; (3) increases in vector-borne and rodent-borne diseases; and (4) poor air quality. To expand, ground-
level ozone, which causes adverse health effects, becomes a bigger problem as temperatures rise. Those who
might be the most vulnerable to health risks are children and the elderly, as well as low-income and immuno-
compromised individuals. Climate change could cause more water quality impairment from combined sewer
systems. These systems, which service many cities in the United States and Canada, contribute pollutants,
including bacteria, into water bodies during intense precipitation events that cause high runoff. As the climate
changes and the frequency of high-intensity rain events increases, more pollution incidents are anticipated.
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Presentation - Implications for Beneficial Uses Identified
in the Great Lakes Water Quality Agreement. Marianne Alden

The Great Lakes Water Quality Agreement calls for the restoration of 14 impaired beneficial uses. Also, there
are currently 42 Areas of Concern (AOCs) in the Great Lakes. An AOC is defined as “a geographic area that
fails to meet the General or Specific Objectives of the Agreement where such failure has caused or is likely to
cause impairment of beneficial use or of the area’s ability to support aquatic life.” It is important to analyze the
impact that climate change could have on achievement of beneficial uses and on AOCs. Three key questions
require attention: Will climate change impact areas that have already been deemed environmentally sensitive?
Will climate change create new AOCs? Will climate change impair beneficial uses that have already been
restored?

The white paper summarizes research that examines the impact that climate change could have on 12 beneficial
uses.

Loss of fish and wildlife habitat. Fish and wildlife habitat have been studied to examine the impacts of
changing water levels, precipitation patterns, air temperatures, ice break up patterns, and disturbance hazards
(e.g. forest fires and insect outbreaks). Some studies suggest that: (1) the areal extent of wetlands will be altered
as water levels change; (2) tree lines will shift and certain tree species will disappear as air temperatures change;
and (3) channel morphology could be altered due to changes in ice break-up intensity, affecting vegetation
succession and fish-spawning habitat along the shoreline.

Degradation of phytoplankton and zooplankton populations. According to existing research, plankton
populations appear to be sensitive to: (1) warmer air and water temperatures; (2) drier hydrological conditions;
and (3) changes in ice break up. For example, some studies show that colder waters support larger and more
diverse plankton populations.

Added costs to agriculture or industry. No research has been performed to determine exactly how climate
change will impact costs incurred by these sectors.

Degradation of aesthetics. No specific research has been performed regarding the effect of climate change on
aesthetics. Some studies do suggest, however, that decreases in water level result in shoreline changes that are
not aesthetically pleasing, such as exposed and rotting vegetation and muddy shorelines and mudflats.

Beach closings. No specific research has been performed regarding the expected effect of climate change on
beach closings. Some studies do suggest, however, that beaches are negatively impacted by increased precipita-
tion events and lower water levels. For example, in July 1998, an intense rainstorm washed waste from the street
and caused sewage plant overflows. This resulted in the closure of almost every beach in Kingston, Toronto,
Hamilton, and St. Catharines, Ontario.

Restrictions on drinking water consumption or taste and odor problems. According to existing research,
such impairments have been linked to air temperature increases and low water levels.

Eutrophication or undesirable algae. The following play a role in increasing eutrophication rates and promot-
ing algal blooms: (1) increases in air and water temperatures; (2) decreases in water levels; and (3) increases in
high-intensity precipitation events.

Restrictions on dredging activities. While no specific research has been performed regarding the effect of
climate change on dredging activities, some studies do suggest that problems, such as resuspension of sediment,
are exacerbated as water levels decrease.

Degradation of benthos. While no specific research has been performed regarding the effect of climate change
on benthos populations, some studies do suggest that these populations are impacted by changes in water quality.

Degradation of fish and wildlife populations. A significant amount of research has been performed. The
results suggest that fish and wildlife populations are affected by increases in water and air temperature, invasions
of non-native species, changes in water chemistry, and changes in food sources. For example, the sex ratio of
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painted turtle populations is affected by air temperature; more females are born when conditions are warmer.
Also, warmer water might allow sea lampreys to thrive and cold-water fish to be driven out of their habitats by
warm-water fish. In addition, warmer temperatures have been known to prompt some species to mate or migrate
early. In the case of the latter, an animal could arrive at its destination before its food source is available.

Restrictions on fish and wildlife consumption. No specific research has been performed regarding the effect
of climate change.

Tainting of fish and wildlife flavor. No specific research has been performed regarding the effect of climate
change.

Clearly, there are knowledge gaps that need to be filled.

Summary of Discussion following Presentations

The white paper should include information about the link between climate change and greenhouse (GHG)
emissions. Omission would undermine the importance of GHG mitigation efforts and deprive readers of a full
understanding of climate change issues. The linkage between GHGs and temperature change should be men-
tioned, but it would be unwise to engage in a lengthy debate on the topic. The conclusions of the Intergovern-
mental Panel on Climate Change (IPCC) and the National Academy of Science on this topic should be cited. Be
clear that Canada and the United States are actively involved in GHG reduction efforts.

The white paper should incorporate recently published information on observed changes in summer wind field
patterns across Green Bay. The changes will impact resuspension, sediment transport, and sediment burial rates.
This could impact how long it takes for contaminants to be buried and could have ecological, human health, and
water quality effects.

Although the white paper acknowledges that there will be winners and losers, it should provide more examples
of the positive benefits of climate change.

Species may be able to better adapt to a changing climate if the changes occur gradually rather than abruptly.
The white paper should include information on the significance of the speed and magnitude of change on a
species’ ability to adapt. More research needs to be performed on how adaptable humans and ecological
systems are to the rate of change.

The white paper should discuss the potential cumulative effects of climate change. Some effects may be
additive; others will cancel out. The combined effect of lower water levels, increased periods of stratification,
and changes in precipitation regimes could cause serious anoxia problems.

The white paper should provide more information about how an “ecosystem approach” to management will
translate to action.

The white paper should examine the potential impact of rising temperatures on contaminant volatilization.
Volatile organic chemicals (VOCs) that currently contaminate the Great Lakes could volatilize at an increased
rate, leading to negative impacts on northern communities, since VOCs may simply be redeposited in colder
waters.

The white paper should acknowledge that surprises are to be expected. Climate change will lead to effects that
no one has anticipated yet.

There is a need to differentiate between physical habitat (the substrate) and overlying water. Much more
research needs to be performed on the nearshore zone.

Uncertainty is a fact of life and should not be an excuse for paralysis of action. The IPCC reports might
have some useful discussions to draw upon regarding the issue of uncertainty. It is time to take action on climate
change issues - “the perfect is the enemy of the good, so let’s get on with it.”
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Presentation - Adapting To Climate Change. Joel Scheraga

Dr. Scheraga explained why decision makers in the Great Lakes basin must start implementing adaptation
strategies to address climate change. According to a report by the Intergovernmental Panel on Climate Change,
“Adaptation refers to adjustment in natural or human systems in response to actual or expected stimuli or their
effects, which moderates harm or exploits beneficial opportunities.” In his presentation, Scheraga explained the
importance of adaptation, discussed basic considerations that should be taken into account when developing
adaptation strategies, and offered recommendations to the Great Lakes Water Quality Board.

The Importance of Adaptation

Climate change poses a range of potential risks and opportunities. It is unclear how severe the impacts will be.
Society is moving into unchartered territory: CO, levels are higher today than they have ever been during the
course of human history and are only expected to increase. Humans are playing a grand experiment with the
earth’s systems. Greenhouse gas concentrations are building at a rate more rapid than anything humankind has
experienced before.

The projected effects of climate change (e.g. higher temperatures, changes in precipitation patterns, and rising
sea level) will exert impacts on a variety of systems that humans care about: human health, agriculture, forests,
water resources, coastal areas, and species and natural areas. In order to protect these systems, humans should
strive to develop a balanced portfolio of mitigation and adaptation strategies. While mitigation is important, the
focus of the white paper is adaptation. Some people are reluctant to talk about adaptation because of the fear
that efforts to implement adaptation strategies will detract from efforts to implement mitigation strategies.
However, the opposite may be true: by implementing adaptation strategies, the public will become more aware
of climate change issues and press more forcefully for mitigation strategies. Focussing on adaptation is also
justified because climate change is happening now, and changes will continue to occur even if mitigation
strategies are implemented today. Thus, because change is unavoidable, it makes sense for people to do what
they can to build resilience and decrease vulnerabilities to impending changes. Compared to natural systems,
humans are fortunate. While nature can only react to changes, humans can anticipate and act to reduce the
negative effects that might result. Humans can also take advantage of the positive opportunities that could
arise. To expand, some climate change effects could be beneficial and it is foolish not to take advantage.

While some policymakers agree that adaptation makes sense, they find it difficult to act since there is so much
uncertainty about the rate and magnitude of climate change. This is a difficult problem, but policymakers must
realize that failing to invest in adaptation today can leave regions vulnerable to severe consequences. As time
goes on and the climate changes, it may become more difficult to protect sensitive systems. In addition, if
policymakers fail to take climate change into account when designing new infrastructure, they may find
themselves stuck with obsolete infrastructure that is incapable of addressing future stressors. When designing a
new combined sewer, for example, planners should take projected changes in precipitation patterns into
account.

Policymakers have asked the scientific community to make concrete predictions about climate change effects.
Some have asked scientists to attach probabilities to anticipated outcomes. This type of information would help
policymakers make smart decisions about adaptation strategies. While concrete predictions are difficult with
the tools currently available, useful information can be obtained by running scenarios, performing “what if”
analyses, and looking at historic analogs. Information provided from these sources should give planners
sufficient information to at least start thinking about what needs to be done. Efforts should be made to improve
methods for quantifying and displaying uncertainties and characterizing the implications for resource manage-
ment decisions.

Basic Considerations in the Development of Adaptation Strategies

Following is a primer on basic considerations that need to be taken into account when developing adaptation
strategies.
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Distributional effects. The effects of climate change will vary by location, sector, and demographic group.
Care needs to be taken to ensure that adaptation strategies are targeted to address the right problem. As a result,
adaptation strategies may need to vary from place to place. For example, experience shows that heat stress
disproportionately harms the elderly, the young, the poor, and the infirm. Thus, when developing adaptation
strategies, vulnerable populations should be targeted. Another complicating factor relates to distributional
effects: one person’s negative impact might be another person’s positive opportunity. For example, while
decreases in snowfall might harm the skiing industry, such an outcome would help municipalities save money on
snow removal activities.

Multiple stressors. Several beneficial uses are already under stress from factors that have nothing to do with
climate change, such as land use and population growth. Climate change could exacerbate or ameliorate such
existing stressors, a point that needs to be taken into account when developing adaptation strategies.

Cost. Many productive activities require funding. Unfortunately, funds are scarce, so resources used for
adaptation must be diverted from other productive activities. Until adaptation is recognized as vitally important,
other projects will be funded first. For example, in the face of a dramatic problem like AIDS, it is difficult to get
the health care community to focus on the more insidious and less visible impacts of climate change.

The effectiveness of alternative adaptation strategies. Adaptation responses vary in effectiveness from place
to place or across demographic groups. Also, other stressors may impact the effectiveness of a particular
adaptation strategy. Thus, care must be taken to perform a rigorous site-specific assessment of the efficacy of
different strategies. In some cases, planners will find that an adaptation strategy needs to be augmented to
address community-specific challenges. For example, when trying to identify the most appropriate strategy for
preventing heat-stress-related deaths, community leaders might have to go beyond issuing heat advisories and set
up a buddy system to ensure that the elderly are able to get out of their homes and into air-conditioned facilities.

Maladaptation. Planners must realize that, if poorly designed adaptation measures result in detrimental
secondary effects, then society might be better off if such measures were not implemented. For example, the use
of hatcheries to enhance natural recruitment of fish stocks could alter or impoverish biodiversity and harm the
genetic pool. Another example: Many think pest populations will increase as the climate changes. Farmers
could adapt by applying more pesticides, but this will adversely impact water quality.

Multiple benefits. Some “win-win” measures are sensible to undertake whether or not climate change occurs to
the full extent anticipated. These can be described as the “low hanging fruit,” for example: (1) improving
watershed management to reduce flood and drought damage and to protect water quality; (2) removing incen-
tives for practices that place people, investments, and ecosystems in harm’s way; (3) improving water pricing to
increase efficient water use; (4) fostering continued adaptation in agriculture; and (5) establishing surveillance
systems for vector-borne disease.

While easy to talk about in theory, adaptation is difficult and complex to implement in practice. Efforts need to
be made to build a bridge between theory and practice.

Improving Integration of Adaptation into Decisions and Policy

Development and implementation of successful adaptation strategies is imperative now. Scheraga identified five
concrete activities that the Water Quality Board could undertake.

Elicit information needs from decision-makers. In order to develop successful adaptation strategies, the
Board needs to know who the stakeholders are and what endpoints they hope to achieve. Workshops and
discussion forums are a means to: (1) identify relevant stakeholders; (2) learn more about their needs and issues
of concern; and (3) find out how they perceive climate change risks. Some such work has already been done,
for example, the Great Lakes Regional Assessment Team has held five workshops with different stakeholder
groups, during which participants discussed the potential impact of climate change on water levels, lake ecology,
agriculture, terrestrial ecology, and recreation. The goal was to determine the type of information the stakehold-
ers need in order to make informed decisions.

Better characterize uncertainty for decision-makers and explain the implications of different outcomes.
Be clear about the uncertainties associated with climate change modeling and invest more effort to quantify
uncertainties and help decision-makers understand the implications of uncertainty.
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Develop better decision support tools. Many policymakers do not know how to account for climate change in
their day-to-day decision-making processes. To alleviate this problem, tools need to be developed to help resource
managers gain a better understanding of: (1) the potential impacts of climate change; (2) how climate change fits
in within the context of other stressors; and (3) the implications and tradeoffs of different management decisions
made under uncertainty. The last will help decision-makers gain a better understanding of what is at stake when
they make decisions. Some tools have already been developed, for example, U.S. EPA’s TEAM web-based
decision-support tool and the hantavirus pulmonary syndrome risk map that is being used in the U.S. southwest to
guide decisions about public health intervention.

Develop a communication strategy. The Board should develop a communications strategy with the goal to make
climate change a “real” issue for Great Lakes basin stakeholders. Many stakeholders fail to see climate change as
a salient issue that requires immediate attention. Others feel powerless to respond because they think climate
change is too large an issue to tackle. Efforts need be made to help people understand that they have the ability to
anticipate changes and implement adaptation strategies that will minimize harm and / or exploit opportunities.
Efforts also need to be made to break down complex assessment findings into easy-to-understand information.
Once stakeholders clearly understand projected impacts, they will be ready to sit down and talk about adaptation
strategies. Examples of the types of data that could be used to make climate change “real” include (1) pictures
depicting changes in ice cover in the Gulf of St. Lawrence and (2) graphs that show changes in lake ice break-up
dates over time.

Foster the adoption of adaptation strategies. This process involves six steps: (1) assess and evaluate potential
adaptation measures; (2) choose preferred adaptation methods; (3) develop action plans; (4) implement adapta-
tion strategy; (5) monitor the strategy; and (6) reassess the strategy to determine whether any revisions are
required.

Summary of Discussion following Presentation

The U.S. media give the impression that many scientists do not believe that climate change is really occur-
ring. Scheraga indicated that, while there are skeptics, they do not represent mainstream scientific opinion - most
scientists do believe that climate change is occurring and will continue. This point is rarely disputed. The debate
focuses more around the rate and magnitude of the impacts that will be realized as a result of climate change and
what should be done to address the issue.

The white paper lists a number of adaptation strategies. It would be useful to add information to help decision
makers better understand which adaptation strategies are the most likely to succeed, for example, a ranking
system or scale of 3 (high success), 2 (moderate success), or 1 (low success). Although it is possible to add
something to help shed light on the utility of different adaptation strategies, it is not possible to provide a detailed
ranking system. Not enough is known about different adaptation strategies to say - with any level of certainty -
which will perform best. Other factors also make ranking adaptation strategies difficult. For example, the level of
success for a particular adaptation strategy could differ by sector. Also, it is unclear how to measure success.
What one person may regard as a success could be perceived as a failure to another, for example, water rights. An
economist might perceive success in terms of achieving the most efficient allocation of resources, but such an
approach could cause social inequities and be regarded as a failure to a farmer who depends on the water.

It is important to encourage planners to take climate change into consideration when designing new infrastruc-
ture systems. The white paper uses combined sewers as an example to drive home this point, but the example
may be obsolete. Canada is no longer designing new combined sewers and probably neither is the United States.
However, existing systems are still being revamped and expanded. The important point is that climate change
(and the associated heavier rainfalls) should be taken into account when these systems are up for redesign.

It is important to periodically reassess adaptation strategies after implementation to determine whether they
need to be tweaked or improved to increase their utility. In reality, projects are rarely reassessed because people
do not want to spend money for such efforts. Reassessment should be embraced as a key element of a project’s

implementation strategy. It would be helpful to generate a strategic plan that provides a long-term road map that
outlines a 10-to-20-year strategy and highlights key implementation steps required along the way. Reassessment
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could be highlighted as an important step in the process. Efforts should also be made to educate people about the
importance of reassessment activities and the negative effects that could result from canceling or delaying
reassessment.

Increased erosion rates have the potential to dump large quantities of nutrients and toxic materials into the Great
Lakes. This should be emphasized and information added to the white paper about adaptation measures to
minimize erosion during high-intensity rainfall events. Indeed, runoff will be a bigger problem as the fre-
quency of high-intensity rainfalls increases. In February 2003, U.S. EPA completed a study into the effectiveness
of different types of riparian buffer zones to reduce sedimentation that may be exacerbated by climate change.

A booklet, Risk Management Guidelines for the Caribbean, was developed to help decision makers there learn

how to cope with uncertainty and risk in a systematic way. A similar booklet that discusses risk management
guidelines should be considered for the Great Lakes region. However, it is not enough to simply create and
distribute educational manuals. Decision makers also need to be equipped with tools that will help them decide
on a course of action and determine how much intervention to advocate.

It is important to develop probabilistic modeling tools that will help decision makers gain a better understanding
of the likelihood of different climate change outcomes. Canadian and U.S. modelers should work together, share
data, and develop new models for the Great Lakes region. There is no such emphasis in the United States’
existing Science Plan, and Canada does not even have a science plan. The director of the U.S. Climate Change
Science Program is championing the effort to incorporate this modeling objective into the U.S. plan. He hopes to
establish two modeling centers in the United States to perform scenario development activities. Although the topic
is very much in the forefront, securing the needed dollars could prove difficult.

An army of professionals helps communities address land-use management issues, watershed management, water
permitting issues, infrastructure design, and habitat protection issues. Most of these community-support profes-
sionals are poorly equipped to address climate change considerations or to promote adaptation strategies, because
they have not received training and information about these issues. Thus, it is important to train the people who
are actually working with communities on a day-to-day level - “train the trainer” as it were. Workshops and
training sessions would facilitate the effort. Indeed, a communication strategy is a critical component to any
adaptation strategy. It is critically important to make people understand that climate change is real and is happen-
ing now, but it can be difficult to convince people that climate change is salient.

The word “adaptation” has a connotation of incrementalism that could give the impression that the effects of
climate change can be easily managed if small incremental steps are taken to adjust to the changes. Such an
interpretation is false. Adaptation strategies will not fix everything. It is important that people understand that
fundamental change, rather than incremental change, is needed to address the effects of climate change. Further,
it is important to identify the endpoints that are of concern to different sectors. Once these are determined, a
sensible combination of mitigation and adaptation strategies needs to be developed to protect the systems that
various sectors care about. One complicating factor is that the effectiveness of regional adaptation policies may
depend on what is done at the national level.

The Board and the Commission are in a unique position to examine and publicize sustainability success stories
and “win-win” adaptation measures.

The IPCC may discuss indicators of the impacts of a changing climate in its next report, but these may only be
relevant to scientists. What indicators are important to the public? It will not be easy to convince people to take
immediate action to address and adapt to climate change. Can key indicators be identified that will prompt
people to care and take action? A number of indicators might spur the public to action: deaths, beach closures,
negative economic ramifications, and water shortages. As unfortunate as it may sound, the public may have to be
confronted with such negative impacts before it will rally to support a coordinated adaptation strategy. Optimisti-
cally, the public may understand the relevance of climate change before dramatic negative impacts are as apparent.
For example, in the United States, the public is becoming more and more knowledgeable about the issue and some
states (e.g. Massachusetts) are suing the federal government in an effort to encourage federal officials to place
high priority on climate change issues. Public skepticism and the level of emphasis on climate change highlight
the importance to develop communication materials that clearly link negative impacts, such as death and eco-
nomic losses, with climate change in order to grab the public’s attention. The IPPC plans to write a chapter on
this issue.
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SUMMARY OF PLENARY DISCUSSIONS

Environmental Quality Breakout Group Report -- Day 1
Gail Krantzberg, Facilitator

Better establish the link between climate change and beneficial use impairments. The Commission must
have a clear picture of how changes in hydrology, temperature, precipitation, water level, and ice cover could
impact beneficial uses.

Stress the importance of watershed planning and management. Scenarios and modelling tools that look at
trends over time at the watershed level will help decision makers better understand the vulnerabilities of
watersheds.

Address the interconnectedness of stressors. Climate change is just one of many elements stressing the Great
Lakes. Additional work is needed on land management planning and modeling to better understand how future
land management decisions, and the stressors related to them, will impact watersheds in light of a changing
climate. For example, communities that strive to address flash flooding and runoff issues will be better posi-
tioned to address future climate changes.

Emphasize the impact of severe storm events and severe droughts on water quality. As the frequency of
high-intensity storm events increases, runoff events will increase, combined sewers will overflow more often,
and sanitary infrastructure will be overtaxed, resulting in more toxins and pathogens entering the Great Lakes
and possibly leading to higher bacterial counts, more beach closings, and poorer water quality.

Expect the unexpected. Do not be paralyzed by uncertainty. Communities need to develop flexible plans that
can be adapted to changing conditions. Do not postpone action until the magnitude of impacts is more certain.
Uncertainty is inevitable and is no excuse for inaction. “The perfect is the enemy of the good, so let’s get on
with it.”

The term “adaptation” implies that humans will be able to live with climate change and continue business as
usual, once some simple adjustments are made. This interpretation is false.

Ecosystem Health Breakout Group Report — Day 1
John Gannon, Facilitator

In addition to discussing the first-line effects of climate change, also discuss the next steps, for example, the
effects of climate change on bioaccumulation and impacts to wildlife.

Perform more research about the impact of climate change on beneficial uses.
Undertake more monitoring and surveillance. Enlist volunteers to assist.

To help generate public outcry for action, undertake more public outreach to instruct people about the
importance of the climate change issue.

Changes have already been observed. For example, the hunting season on Walpole Island has shifted and
now coincides with when adult ducks raise their young.

More islands are appearing near Walpole Island because the water level is dropping.

Consider climate change when planning ecological restoration activities.
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Combined Environmental Quality /
Ecosystem Health Breakout Group Report — Day 2
John Gannon, Facilitator

Highlight success stories. Promote win-win sustainable success stories. Focus on systems not originally
designed with climate change issues in mind. This will help community members realize that they may be able
to tweak existing systems to accommodate climate change. It will convey a “can do” feeling and an understand-
ing of how adaptation for climate change could help address other non-climate-change related stressors.
Emphasis on win-win situations will help instill a feeling of power.

Train the trainers and the implementers about climate change issues.

Tap into the emergency response and the watershed planning communities to promote adaptation strate-
gies.

Take climate change into account when developing habitat restoration programs. For example, it makes
little sense to restore a wetland if climate change modeling results indicate that the area is expected to dry up in
the future. Such points should be communicated to those who fund habitat restoration programs.

Better understand ecosystem function. More information about ecosystem vulnerability and resilience to
change would equip decision makers to target areas that are most vulnerable to negative effects and to intervene
in these situations.

Communicate research information about vulnerable areas to officials who administer environmental
programs. For example, it would be beneficial if those who issue water permits had a clear understanding of
which areas were most likely to experience water loss as the climate changes.

Promote monitoring programs, link the programs to specific indicators and endpoints, and identify
champions for them.

Promote information sharing. The lack of communication and collaboration across the border prevents
gaining a better understanding of ecosystems. Inventory available information and invest in efforts to learn
more about what is happening in both countries.

Publicize lessons learned about successful adaptation efforts. Develop an adaptation portfolio, which
includes tools, techniques, and real-world examples.

Human Health Breakout Group Report
Alain Bourque, Facilitator

Human health considerations extend beyond physiological concerns. Quality of life issues and psychologi-
cal well being are important components.

Consider “exceedences” as well as “extremes.”

Clarify whether “climate change” refers to both naturally induced and anthropogenic-induced effects or
just the latter.

Better define baseline conditions. Undertake more monitoring to establish a solid baseline, without which it
is difficult to predict future impacts.

Increased temperatures will increase biological activity and associated hazards, such as the spread of
vector-borne disease. Consider also the impact of climate change on food-borne illnesses.
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Consider the changing characteristics of air masses. Climate change impacts not only temperature but also
humidity and contaminant concentrations, all of which can have significant health implications.

Discuss the concept of “ecosystem flips.” Adaptation does not address fundamental changes which can result
when a threshold is reached; the result may not be reversible.

Higher temperatures could lead to a more sedentary life style, which could have negative health impacts.

People might be putting too much hope in “the medical solution” as a means to address human health
concerns related to climate change. People believe that modern medicine can take care of everything. When
it comes to climate change, the medical community will not be able to provide for all who are impacted.

Make climate change more visible in the public eye. The public needs more information about current
climate change impacts. Provide data on the number of lives and dollars lost.

Develop a marketing strategy and education materials for a variety of groups. There is a need for a
variety of outreach efforts. The general public is probably best served by simple and concise messages that
emphasize the importance of addressing climate change and explain what people can do to help minimize
harmful effects. Win-win situations should be emphasized. For example, a slogan such as “Save energy, save
money, save the environment” might be effective. A separate marketing strategy should be developed for
decision makers; it would be useful to find a champion to advocate issues. For industry, emphasize business
opportunities that could be realized by developing environmentally friendly products.

Develop a sound strategic plan for the Great Lakes basin. Clearly define important questions, the defini-
tions to be used, the partnerships to be tapped into, and the philosophies and values to be adopted. In addition,

take the global picture into account and consider space and time scales.

Develop better economic evaluations and better predictive tools.

Municipal / Urban Breakout Group Report
John Carey, Facilitator

Use a worst-case scenario rather than a best-case scenario when examining the risks associated with
climate change. A2 X CO, scenario is not overly realistic.

Provide urban managers with tools that integrate more robust spatial and temporal scales. Also provide
a better understanding of how climate change will affect the frequency and magnitude of extreme events, so that
they can analyze impacts beyond existing design thresholds. In turn, managers and users should provide input
for the development of design scenarios, to ensure that relevant issues are taken into account.

Urban infrastructure is typically in place for long time. Even if there is agreement that adaptation to climate
change is necessary, it could take decades to make infrastructure changes. Further, if a community has a poor
management system, improvements should be made now to avoid exacerbation of problems resulting from
climate change. A municipality’s response to climate change could affect the private sector’s willingness to
invest in municipal infrastructure.

Prioritize adaptation schemes based on their likelihood of success. Schemes that aim to protect human
health and property are more likely to succeed than those that aim to manage ecosystems. While ecosystems
should be monitored and efforts made to minimize human impacts on ecosystems, not much can actually be
done to manage them. Ecosystems manage themselves. It is unclear how realistic ecological restoration efforts
are.

Consider water temperature elevations in urban tributaries.

Include information on net effects, in addition to just a list of effects. This would help people understand
whether effects are additive or cancel each other out.
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Further explore impacts to groundwater recharge, a major concern in urban areas. Consider the impact
of major events, such as a high-intensity rain falling on frozen ground.

The political will to act is likely tied to a specific event. High-impact events, such as a catastrophic flood,
raise awareness about the need for adaptation strategies. As a result, after such an event, the window of
opportunity is open to implement an adaptation strategy. For this reason, it is important to have strategies well
thought out and ready for implementation at a moment’s notice.

Place more emphasis on identifying true vulnerabilities and actual risk. Identify vulnerable areas and
estimate the actual risk of harmful results.

When developing adaptation strategies, determine whether existing systems can be tweaked to address a
community’s vulnerabilities rather than developing a new system from scratch.

Tap into already-established networks to develop adaptation strategies. Engineering professionals, health
providers, bankers, and the insurance industry will all play a role to help communities address the negative
impacts of climate change. Engage these sectors.

Identify communities that will be particularly vulnerable to the effects of climate change, for example,
water scarcity, and work with them to develop targeted adaptation strategies.

Strengthen non-point source management programs. Non-point source pollution has been a long-standing
problem and is likely to become bigger as the climate changes. Analyze existing non-point source control
programs and determine how to strengthen and improve them.

Encourage relevant parties to develop probabilistic models and make clear predictions. The public
requires clear and concise messages about how the scientific community thinks climate change will impact the
Great Lakes basin. Such messages can be provided if probabilistic models and predictive tools are developed.

Connect existing models to better predict the effects of climate change. For example, connect the regional
climate model with the water-level model.

Encourage improved data storage practices and the sharing of data. Some important historical data have
been lost. Try to prevent similar losses in the future.

Develop more robust economic forecasts. When projecting the costs associated with climate change, try to
calculate the cost of both inaction and action.

Resource / Resource Use Breakout Group Report
Jim Bruce, Facilitator

More clearly explain how climate change will adversely impact beneficial uses.

Incorporate recently published articles in the white paper and strengthen the information for the
agriculture section. Specific references were provided.

Adaptations that are designed to address short-term events will help communities prepare for the long-
term impacts of global climate change.

Climate change impacts have already been seen. Drought and extreme temperature events are occurring
more frequently. At Walpole Island, there are many cloudless summer days now, a rare event years ago. The
flow of the Niagara River has declined since the 1970s, impacting the hydro power industry and forcing greater
reliance on coal in New York and Ontario. Seasonal changes are shifting, for example, on Lake Ontario and
Lake Erie, the spring rise is occurring earlier. The recreational and tourist industries are suffering from the
effects of a warming climate.
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Consider changing the hunting and fishing seasons to accommodate changes being seen in the timing of
seasonal events, such as spawning.

The agricultural sector is already adapting. For example, chicken farmers are placing ceramic tiles on coop
roofs to reduce interior temperatures. But what is the utility of making adaptations that support already unsus-
tainable agricultural practices? There is also a need to consider how crop selection will be impacted by climate
change.

From an industry and human population perspective, ensure constant and continued access to high-
quality water.

High-intensity rainfall events have larger-than-expected impacts on erosion. Data for the northeastern
U.S. in a recent Soil and Water Conservation Society report suggest that the frequency of high-intensity and
extreme rainfall events has increased and that, when precipitation events increase by 10%, erosion increases by
24%. The concern is the huge amount of contaminants entering the water system. Data are also available for
Canada but not yet published.

Consider the potential for maladaptation. Climate change might increase agricultural pest populations.
While increased pesticide usage could be an adaptation strategy, this could have negative secondary effects.
Collect more information on the effects of pesticides before resorting to increased pesticide use.

Develop better regional climate models for the Great Lakes. Global-scale climate models do not provide
detailed information about the Great Lakes basin. Create better regional-scale models to help people in the
Great Lakes areas gain a better understanding of how climate change could impact lake-effect storms, lake
levels, drought frequency, and other extreme events.

Examine how climate change will impact the ability to reuse water. How will changes in the hydraulic
cycle impact water reuse programs in the Great Lakes?

Develop ready-to-go adaptation action plans. Borrowing from the disaster mitigation community’s philoso-
phy, develop adaptation plans as soon as possible, even if the political support is not in place to support the
plan. There would be a public outcry for adaptation if a disaster occurs, and adaptation measures could be
implemented immediately before political support for such efforts evaporates.

To convince decision makers that adaptation is important, focus on climate change effects that are happening
now rather than predicted outcomes. This will help policy makers understand that climate change is a
relevant issue and that adaptation should be initiated now rather than in the future.

When calculating the costs associated with adaptation measures, also estimate the losses that could be
incurred if adaptation is not undertaken. For example, when calculating the cost of expanding an existing
storm sewer system, also estimate the costs that would be incurred if the investment were not made and flood-

ing events became more frequent.

The Great Lakes monitoring network has some weaknesses. In some parts of the basin, basic data networks
are in disarray.

Develop a binational research and monitoring strategy. The Commission should direct its Science Advisory
Board to develop a science plan for the Great Lakes basin.

Request government funds to fill in knowledge gaps regarding the effects that climate change could have
on the Great Lakes basin. Specifically include support for student research and hydrological monitoring.

Review lake level regulation plans. Try to account for shifts in the seasonal timing of water-level change
events that have been observed over the last 30 to 40 years.

Review Great Lakes policies through a climate change lens.
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Develop and distribute risk management guidelines to educate policymakers about climate change and
adaptation measures.

Focus more attention on erosion management and adaptation measures needed to address the increase in
high-intensity rainfalls. Work with non-governmental organizations and investor groups.

Encourage governments to examine the impact of climate change on human health.
Provide strong support for an educational program.
Provide information about how likely potential climate change outcomes are in the Great Lakes basin.

Use the IPPC report to help classify the outcomes of climate change as highly likely, moderately likely, or
unlikely.

Walpole Island Breakout Group Report
Dave White, Facilitator

The aboriginal people of Canada have significant experience with adaptation. They have been forced to
adapt to life on smaller and smaller territories and to deal with pollution from upstream sources.

Walpole Island residents have succeeded in maintaining five major ecosystems and protecting about 50
rare and endangered species.

Aboriginal people should continue to be involved in workshops and other forums.

Aboriginal people possess a wealth of information and data on ecosystems and rare and endangered
species. This information is vitally important to the scientific community. In addition, they possess detailed
information about their surrounding lands and have a good understanding of the vulnerabilities of different

areas and which areas are most likely to be impacted by a changing climate.

Aboriginal people offer a clear vision. Humans are charged with the responsibility to preserve the balance
between the earth and the sky. When this balance is destroyed, catastrophic problems can emerge.
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ADAPTATION STRATEGY IMPLEMENTATION

Given the importance of implementing a sound adaptation strategy, key points made by the white paper authors
are synthesized below with insight and advice provided by workshop participants.

A number of common-sense win-win adaptation options were identified, for example:

* Improved watershed management will reduce flood and drought damage and protect water quality and
human health.

+ Removal of incentives for practices that place people, investments, and ecosystems in “harm’s way.”

+ Improved water pricing to increase efficient water use.

»  Continued adaptation in agriculture.

However, if such actions are so sensible to reduce risk and take advantage of opportunities, why have they not
been implemented? In reality, there are numerous barriers to adaptation. A formidable challenge, then, is to
improve the integration of adaptation to climate change into decision-making, policy formulation, and program
implementation. In addition, information and knowledge gaps - such as the impact of climate change on
beneficial uses - point out the need for research into impacts and potential adaptations, in order to establish or
strengthen linkages. Effective linkages require communication and dialogue, which lead to education, outreach,
and marketing.

A number of approaches and tools are available. For example, in 1997 the Great Lakes-St. Lawrence Basin
Project undertook consultations via a binational conference on adapting to the impacts of climate change and
variability. More recently, the U.S. Great Lakes Regional Assessment Team and the Canadian Climate Impacts
and Adaptation Research Network have hosted a series of sector-specific workshops and consultations (Table
3). Another approach is Ouranos, a Québec-based consortium of major stakeholders who have pooled finan-
cial, technical, and scientific resources to quantify climate change impacts and propose adaptation scenarios
suited to their respective needs (see Part 5).

Table 3. C-CIARN Sectors and U.S. Great Lakes Assessment Workshops

C-CIARN Sectors U.S. Great Lakes Regional Assessment Workshops

Health Water levels - shipping, recreation boating, safety, infrastructure
Water resources Lake ecology - productivity, fishing

Coastal zone Agriculture - farming, insurance, adaptation

Forest Terrestrial ecology - forests, wildlife, timber industry
Agriculture Recreation - winter recreation and economy

Landscape hazards

Fisheries

Such initiatives, targeted at interested stakeholders and their constituencies, are intended to:

+ Identify decision makers.

»  Ascertain issues of concern.

+ Identify stakeholder perceptions of risk, whether these perceptions are scientifically sound, and how
the perceptions were formed.

These initiatives, in turn, provide an avenue to:

*  Characterize uncertainties and explain implications for outcomes of concern to decision makers.
+  Communicate climate change impact assessment findings.

*  Identify research needs.

*  Develop decision support tools.
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Communication of assessment findings poses challenges:

*  The issues are complex.

+  Potential consequences and adaptation strategies have many uncertainties.

+ Issues are not salient - there is a lag in the occurrence of impacts, and impacts are diffuse.
*  There is a sense of powerlessness.

Much of the effort over the past two decades has been to convince people that climate change is an issue. As a
result, only a limited number of sectors and stakeholders have effectively changed the way they do business in
anticipation of future climate change. There is a continuing need to make climate change real for stakeholders.
With increased awareness of the sensitivity of outcomes to climate change, stakeholders can effectively change
the way they do business. Society is beginning to adapt to impacts, for example, Canadian ports, coastal zone
protection, health monitoring and surveillance, wildlife migration corridors, and ski resorts.

Decision support tools would help resource managers:

*  Depict potential impacts.

»  Place effects of climate change into context with other stresses.

» Display implications and tradeoffs of alternative management decisions.
» Facilitate decision making under uncertainty.

For example, risk maps can be developed as decision support tools to guide public health interventions, such as
for the hantavirus pulmonary syndrome outbreak in the southwestern U.S. in 1993, where high-risk areas can
now be predicted in advance. U.S. EPA has developed TEAM (Tool for Environmental Assessment and
Management), an interactive web-based tool to help water resource managers include considerations of climate
change in their day-to-day decision making, utilizing decision criteria and objectives defined by the user.

Climate change impact assessment will never be “perfect” and without uncertainties, but existing assessments
already provide timely and useful information for decision-makers and resource managers about potential
consequences of climate change and possible adaptation strategies. For example, wastewater conveyance
systems can be designed and constructed to take account of combined sewer overflows and effects of climate
change on precipitation. Society has the opportunity to be anticipatory and proactive, rather than waiting to
react in the midst of a crisis. Decisions will have to be made. Making no decision is equivalent to making a
decision, and an informed decision is better than an uninformed one.
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FORMULATION OF SUGGESTED BOARD ADVICE

Dave Ullrich summarized five themes that had emerged from the workshop discussions and presentations.

Promote education, outreach, communication, and marketing efforts to a variety of audiences. The
messages: climate change is a serious issue, communicate success stories, train the trainer, and understand
ecosystem functions.

Develop tools. Integrate climate and lake level models, develop better economic models, and enhance the
modeling community’s ability to predict the outcomes of global climate change.

Support science. Ensure that funds are available for student research, promote monitoring, preserve data, and
identify impacts on beneficial uses.

Develop a strategy for addressing climate change issues. Have a ready-to-go implementation plan so that
strategies can be immediately executed when crisis emerges, identify groups that are particularly vulnerable,
prioritize restoration programs, build in philosophies and values, emphasize partnerships, and be clear about
definitions and actions.

Implement strategies. Rather than regarding strategic planning simply as a paper exercise, actually imple-
menting strategies is important. Release a list of easy activities that governments and / or individuals can
undertake to address climate change.

The Water Quality Board and the Commission have the opportunity (and responsibility) to elevate climate
change dialogue and to create power where there is currently a sense of powerlessness. More specifically, the
Board and the Commission can help people understand that climate change is real and happening now, and help
the public realize that it has the ability to act in ways that will minimize the negative impacts of climate change.

Workshop participants suggested additional points. Dave White suggested the Board explore and acknowledge
the traditional ecological knowledge that First Nation people possess. In many cases, aboriginal people can
provide important insight about vulnerable areas. He cited the example about the Inuit school that was buried
by an avalanche -- aboriginal people knew that the school was located in an unstable location and had advised
against building there. The advice was not heeded, however. White advised merging aboriginal knowledge
with Western science. By collaborating, it would be possible to obtain a more complete picture of what is
happening and would empower policy makers to make better decisions. Others strongly supported White’s
suggestion. John Carey felt that there is too much emphasis on modeling and not enough on observational
knowledge, traditional knowledge, and monitoring efforts. A greater effort should be made to collect informa-
tion from aboriginal communities as well as community-level emergency response managers. We should break
the dependence on modeling techniques as the basis for risk assessment and planning. Jim Bruce said that the
benefits offered from modeling efforts should not be downplayed. John Lenters said that observational
knowledge and modeling are both very important and complement each other.

George Kuper thought that the five outlined themes did not provide an in-depth approach. He advised a focus
around the idea of a robust risk assessment and risk management process. This would help risk managers make
good decisions about how to address climate change issues. In the process of performing the risk assessment, a
variety of stakeholders would become involved and educated about climate change and adaptation issues. Milt
Clark said that that enough information is already available to move forward with decision making. Waiting for
a risk assessment would delay important decision-making activities for 10 to 20 years. Others agreed.

The white paper authors - Marianne Alden, Linda Mortsch, and Joel Scheraga - were thanked for the great effort
they had put into the paper’s development, for the impressive product, and their clear description of the content
in their presentations. Georges Beauchemin was thanked for his insight about climate change from a client or
user perspective. All participants were thanked for freely sharing their views and insights over the course of the
workshop. The breakout group facilitators and recorders were thanked for ensuring that the key discussion
points were captured and shared with all. Lastly, Christ Hartnett of ERG, Inc. was thanked for logistical support,
including recording of the workshop. All the advice received would be taken into consideration in preparing the
revised white paper (the nature and scope of the changes made are described above) and to formulate the Board’s
advice to the Commission.
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