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CLIMATE CHANGE RESILIENCE THINKING WORKSHOP FOR LOCAL GOVERNMENTS

WORKSHOP OVERVIEW
Vulnerability, Resilience and Adaptation:
Concepts and Practice
On January 29, 2016 SFU’s Adaptation to Climate
Change Team (ACT) convened local and regional
government planners, engineers, economists, and
sustainability and climate change practitioners to
explore community vulnerability and resilience
planning scenarios and hear practical insights from
Faculty of Environment, University of Waterloo and
Department of Geography, University of Western
Ontario researchers for climate change adaptation
planning and implementation in Metro Vancouver.
The workshop is part of the Coastal Cities at Risk
(CCaR): Building Adaptive Capacity for Managing
Climate Change in Coastal Megacities Program,
focused on developing the knowledge base and
enhancing the capacity of coastal cities to successfully adapt to and cope with risks posed by the
effects of climate change, including sea level rise,
in the context of urban growth and development.
The purpose of the workshop was to provide an
in-depth, applied understanding of perspectives on
vulnerability and resilience and their influence on
types of adaptation strategies adopted and listen
to participant experiences and reflections related
to adaptation planning and implementation.
The workshop agenda is presented as Figure 1.
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Figure 1

WORKSHOP AGENDA
9:00

Introductions and Welcome
• Introduction and Agenda Review - Diana Bulley, Facilitator,
Ideaspace
• Opening Remarks - Deborah Harford, Executive Director, ACT
• Workshop Purpose - Linda Mortsch, Adjunct Professor and
Climate Change Scientist, Faculty of Environment, University of
Waterloo

9:15

Presentation: Vulnerability
• Erin Joakim, Adjunct Lecturer and Post-Doctoral Researcher,
University of Waterloo

9:25

Table Discussion

9:45

Presentation: Resilience
• Erin Joakim

9:55

Table Discussion

10:15

BREAK

10:30

Plenary Discussion

10:45

Presentation: Linking Vulnerability and Resilience: Supporting Implementation of Climate Change Adaptation
• Linda Mortsch

10:55

Table Discussion and Adaptation Scenario Work

11:50

Plenary Discussion

12:25

Closing Remarks
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PRESENTATIONS AND DISCUSSION
SUMMARIES
To inform small group discussions, the researchers
made short presentations on the three thematic
areas of vulnerability, resilience, and adaptation
and then led and then led three breakout groups
through a set of questions related to the presentation content. In addition to the group discussions,
participants also completed survey questions in a
discussion guide.
A summary of the presentation, the groups’ discussion and survey question responses are provided
below. The presentations are attached as
Appendix A.

Part 1: Vulnerability
Erin Joakim, Adjunct Lecturer and
Post-Doctoral Researcher
PRESENTATION
Dr. Joakim presented four ways of conceptualizing
vulnerability (Figure 2) when dealing with
hazards and climate change and explored the
impacts these concepts have on the types of
strategies that could be developed to reduce
vulnerability. For each concept of vulnerability, two
different response strategies were considered; first
a hard approach such as building a dike and second a soft approach, such as reducing poverty.
Participants then engaged in small group discussions to explore how their organization currently
frames vulnerability and the value of looking at
vulnerability in each of these four ways.
DISCUSSION QUESTIONS
1.	What are your impressions of the four
conceptualizations of vulnerability?

2.	Which model(s) do you tend to refer to
when you think of vulnerability?
3.	Which model(s) is most commonly
addressed in efforts by your organization?
4.	Looking ahead, is thinking about vulnerability these ways useful for your everyday
work?
DISCUSSION SUMMARY
Participants confirmed the concepts were useful
and noted that how each one is applied depends
on the context of situation. For example, it was
suggested that vulnerability as threshold and
exposure seemed more suited to hard infrastructure
whereas the pre-existing condition concept is useful
for thinking about vulnerable groups.
Other participants agreed the threshold concept
was common for utilities but noted that people
have zero tolerance for risk. It was suggested that
the threshold and outcome definitions were the
most useful for communicating about vulnerability
across large organizations with many departments
and strategies especially when trying to establish
what is an acceptable threshold and level of risk.
Many participants recognized the exposure
definition as part of risk management and
emergency planning and were interested in the
application of this concept specifically to climate
change adaptation.
Participants discussed how vulnerability as outcome
could benefit planning for infrastructure and that
this concept would be useful for communicating
about the idea of residual risk to the public.
Some respondents indicated the four definitions
help add breadth to the concept of vulnerability

ACT (THE ADAPTATION TO CLIMATE CHANGE TEAM) SFU

|

COASTAL CITIES AT RISK

6

CLIMATE CHANGE RESILIENCE THINKING WORKSHOP FOR LOCAL GOVERNMENTS

and suggested these definitions would be useful
tools for communication to senior management
and political entities.

Figure 2

FOUR CONCEPTS OF VULNERABILITY
1. Vulnerability as threshold

2. Vulnerability as exposure

3. Vulnerability as pre-existing condition

4. Vulnerability as outcome

Joakim, E., Mortsch, L. & Oulahen, G. (2015). Using Vulnerability and Resilience Concepts to Advance Climate Change Adaptation. Environmental
Hazards, DOI: 10.1080/17477891.2014.1003777)
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DISCUSSION GUIDE SUMMARY
Written responses were provided by participants
in a discussion guide.

2. Vulnerability as exposure to hazard

The response scale represents 1 as low value or
emphasis and 5 as high value or emphasis.

How valuable do you think this concept would be to
help reduce vulnerability in your municipality/region?

1. Vulnerability as threshold
How valuable do you think this concept would be to
help reduce vulnerability in your municipality/region?

n = 20

n = 21

The majority of respondents indicated this concept
would be of medium value for reducing vulnerability.
How much emphasis on this concept currently exists in
your municipality/region?

The majority of respondents indicated this concept
would be of medium-high value for reducing
vulnerability.
How much emphasis on this concept currently exists
in your municipality/region?

n = 19
n = 19

The majority of respondents indicated there is
currently a medium-high emphasis on this concept.

Equal numbers of respondents indicated there is a
medium or medium-high emphasis on this
concept.
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3. Vulnerability as pre-existing condition

4. Vulnerability as an outcome

How valuable do you think this concept would be to
help reduce vulnerability in your municipality/region?

How valuable do you think this concept would be to
help reduce vulnerability in your municipality/region?

n = 20

n = 20

The majority of respondents indicated this concept
would be of medium-high value for reducing
vulnerability.

Equal numbers of respondents indicated this concept would be of medium-high or high value for
reducing vulnerability.

How much emphasis on this concept currently exists
in your municipality/region?

How much emphasis on this concept currently exists
in your municipality/region?

n = 19

The majority of respondents indicated there is
currently a low-medium emphasis on this concept.

n = 19

Equal numbers of respondents indicated there is
currently a medium or medium-high emphasis on
this concept.
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VULNERABILITY AT A GLANCE
Vulnerability Concept

Value for reducing
vulnerability

Current emphasis

1. Threshold

Medium

Medium/Medium-high

2. Exposure

Medium-high

Medium/Medium-high

3. Pre-existing condition

Medium-high

Low-medium

4. Outcome

Medium-high/high

Medium/Medium-high
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Part 2: Resilience
Erin Joakim, Adjunct Lecturer and
Post-Doctoral Researcher
PRESENTATION
Dr. Joakim presented three ways of conceptualizing
resilience (see page 12) when dealing with hazards
and climate change and explored the impacts these
concepts have on the types of strategies that could
be developed to increase resilience. Again, for each
concept of resilience, two different response strategies
were considered; first a hard approach such as
building a dike and second a soft approach such as
reducing poverty.
Participants then engaged in small group discussions to explore how their organization currently
frames resilience and the value of looking at resilience in each of these three ways.

Resilience as recovery was viewed as the
‘acceptable risk’ model widely used in infrastructure
engineering but less so for building social
resilience. Participants noted this approach is
incorporated into emergency response planning
but that those plans do not typically include climate
change.
Participants suggested an increased frequency of
disasters will increase motivation for creative transformation. In the best case scenario, at least for
local planning, a disaster would happen
elsewhere and provide an opportunity to learn from
that experience to develop creative transformation
strategies. It was noted that of all the concepts, this
was the most valuable but also the most difficult to
persuade political entities to adopt and that more
political will is needed if this approach is to be fully
incorporated into strategy development.

DISCUSSION QUESTIONS
1.	What are your impressions of the three
conceptualizations of resilience?
2.	Which model(s) do you tend to refer to
when you think of resilience?
3.	Which model(s) is most commonly
addressed in efforts by your organization?
DISCUSSION SUMMARY
Participants suggested resilience as resistance
could be used so that a potential disaster would
ultimately be a non-event. It was noted this concept goes hand in hand with the concept of vulnerability as threshold. One respondent said this
concept is likely the most common way of considering resilience but that resilience as recovery needs
to be considered simultaneously to ensure the best
outcome.
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Figure 3
THREE CONCEPTS OF RESILIENCE
1. Resilience as resistance

2. Recovery resilience

3. Creative transformation resilience
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DISCUSSION GUIDE SUMMARY

2. Resilience as recovery

1. Resilience as resistance
How valuable do you think this concept would be to
help increase resilience in your municipality/region?

How valuable do you think this concept would be to
help increase resilience in your municipality/region?

n = 21

n = 21

The majority of respondents indicated this concept
would be of medium-high value for increasing
resilience.
How much emphasis on this concept currently exists in
your municipality/region?

The majority of respondents indicated this concept would be of medium-high value for increasing
resilience.
How much emphasis on this concept currently exists
in your municipality/region?

n = 21

The majority of respondents indicated there is
currently a medium-high emphasis on this concept.

n = 19

Equal numbers of respondents indicated there is
currently a medium emphasis and medium-high
emphasis on this concept.
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1. Resilience as creative transformation
How valuable do you think this concept would be to
help increase resilience in your municipality/region?

“These concepts are
valuable especially for
communicating with the
public and politicians who
aren’t familiar with
climate change adaptation.”
- Session participant

n = 21

The majority of respondents indicated this concept
would be of high value for increasing resilience.
How much emphasis on this concept currently exists in
your municipality/region?

n = 20

Equal numbers of respondents indicated there is
currently a medium-low or medium
emphasis on this concept.
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RESILIENCE AT A GLANCE
Resilience Concept

Value for increasing
resilience

Current emphasis

1. Resistance

Medium-high

Medium high

2. Recovery

Medium-high

Medium/medium high

3. Creative transformation

High

Medium-low/medium
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Part 3: Linking vulnerability and resilience
Linda Mortsch Adjunct Professor and Climate
Change Scientist, Faculty of Environment,
University of Waterloo

Different conceptualizations of
vulnerability and resilience can
inform adaptation planning and
implementation.
What type of vulnerability are we
protecting against or reducing and
what type of resilience are we trying
to maintain and/or enhance?

PRESENTATION
In her presentation, Ms. Mortsch described how
different conceptualizations of vulnerability and
resilience can inform adaptation planning and
implementation. She explained how integrating
vulnerability and resilience into climate change
adaptation practice requires consideration of the
type of vulnerability a community is protecting
against or reducing and what type of resilience a
community is trying to maintain and/or enhance.
She then described how the various perspectives
of vulnerability and resilience described earlier can
inform four common strategies for adapting to
coastal and riverine flooding: protect, accommodate,
retreat and avoid.
Figure 1 was used to illustrate the relationship between high and low V and high and low R. The grid
can be viewed as depicting an existing condition of
a community or as exhibiting a future state, a state
after adaptation implementation, or an analysis of

an adaptation pathway. Ms. Mortsch highlighted
how a community can have high vulnerability and
low resilience (Community 3) and another can have
high vulnerability and high resilience, such as Community 2 which is exposed to sea level rise but has
adaptation planning in place.
She noted this model is a shift away from thinking
a community as either vulnerable or resilient, or
vulnerable if it is not resilient. Instead, this model
emphasizes the nuanced interaction of
vulnerability and resilience.
Following the presentation, each breakout
table was asked to consider the following scenario
through the lens of one of the adaptation
strategies:
•
•
•

Protect
Accommodate
Retreat

First the group brainstormed a list of measures
related to their adaptation strategy and identified
whether each one was an incremental measure or
a transformative measure. The group then selected
one measure from the list and discussed whether
and how it reduces each definition of vulnerability
and whether and how it increases each definition
of resilience.
At the end of the discussion, participants were asked
to plot where they felt Community #3 would be on
the grid having adopted the selected measure.
A summary of the discussion and the location of
each community on the grid is presented in the
following pages.

ACT (THE ADAPTATION TO CLIMATE CHANGE TEAM) SFU

|

COASTAL CITIES AT RISK

16

CLIMATE CHANGE RESILIENCE THINKING WORKSHOP FOR LOCAL GOVERNMENTS

Figure 4
HIGH RESILIENCE

COMMUNITY 2

COMMUNITY 1

LOW VULNERABILITY

HIGH VULNERABILITY

COMMUNITY 3

COMMUNITY 4

LOW RESILIENCE

SCENARIO
Coastal Community #3 faces increasing risk from coastal flood hazards, including storm surge and sea
level rise. In planning to adapt to these impacts, explore how certain measures within the adaptation
strategy assigned to your table address vulnerability and resilience and how the particular measure
would shift the community within the quadrants.
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PROTECT
Protect is a reactive strategy to guard people, property and infrastructure from sea level rise and is
typically the first response considered.
Protecting the coastline through structural
mechanisms such as dikes, seawalls and groynes
has been the traditional approach to dealing with
sea level rise in many parts of the world. With
increasing sea level rise and coastal vulnerability,
this strategy may be prohibitively expensive and
have limited long-term effectiveness in highly
vulnerable locations.

List of protective measures
Incremental
Transformative
•
•
•
•

dike
beach nourishment
dune rehab
groynes

•
•
•
•
•

sea barrier
island barrier
transformative dikes
wetlands as buffers
mitigation

Selected measure: Island Barrier
During the discussion, the group ultimately decided
that none of the protective measures would
actually result in ‘transformative adaptation.
Although some of the approaches might be initially
considered transformative, they are all likely
incremental in the end.
For the discussion, the group selected the island
barrier transformative measure and first explored
whether and how it reduces vulnerability. They
noted this measure reduces vulnerability related to
exposure to sea level rise up to a certain point but
that sea level rise could eventually lead to higher
level impacts. They discussed how the island barrier would also reduce vulnerability since it would

increase the threshold but the group noted it
wouldn’t protect from the impacts of groundwater
intrusion.
Participants suggested this measure may be built
in an area where residents have money and power
and that these factors could play a role determining who receives protection and who does not.
Since island barriers are a new idea in Canada, it
was suggested that this measure would require
educational programming to support its
implementation.
In terms of increasing resilience, the group noted
that an island barrier would not have the same
negative impacts on recovery as those of a dike.
Participants discussed whether an island barrier
would be more or less resilient during an
earthquake and suggested it would likely avoid
major impacts and continue to work.
Overall, the group determined an island barrier
would reduce vulnerability defined as threshold,
exposure and outcome but not as pre-existing
condition. They agreed it would increase resilience
from the perspective of resistance but not from the
perspectives of recovery or creative transformation.

The role of an island barrier in shifting
Community 3 toward increased resilience
and reduced vulnerability:
The group decided that using an island barrier as
a measure in a strategy to protect Community #3
from coastal flood hazards would initially increase
resilience and reduce vulnerability but over time,
the community would eventually return to it’s
current state of higher vulnerability and lower
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resilience as the protective threshold of the island
barrier is met and surpassed.
There is also uncertainty related to the specific
changes to the climate and extremes, which would
impact the overall degree of resilience and
vulnerability within the community.

Figure 5

Protect
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ACCOMMODATE

Selected measure: Flexible Infrastructure

Accommodate is an adaptive strategy that allows
continued occupation of coastal areas while
changes are made to human activities and/or infrastructure to adapt to sea level rise.
Accommodation can also involve retrofitting a building
or making it more resilient to the consequences of
sea level rise. Other accommodation measures may
include liability reduction, such as a covenant
indemnifying governments from the consequences
of coastal hazards regardless of protection works
undertaken.

List of accommodate measures
Incremental
Transformative
•
•
•

defined planning
areas
early warning and
evacuation
prevent sleeping on
ground floor

•

•

•

flood tolerant
residential building
construction materials safe if flooded
(masonry, elevated
electricity, flood
door)
flood-proof sewer
line raised
structures
internal dikes within
communities

Some accomodate measures could be considered
both incremental or transformative depending on
the scale or the degree of change, including:
• green shores
• riparian enhancement
• flexible infrastructure

In terms of its impact on vulnerability, the group
suggested flexible infrastructure could reduce
vulnerability by expanding the threshold in terms
of time and capacity but noted a threshold would
still exist and need to be accounted for. The group
also noted some limitations of this measure
include the availability of physical space in built up
environments. They also noted there could be
challenges in the ongoing maintenance of the
infrastructure. The group highlighted that this
measure could result in daylighting streams which
would add value to the community and support
increased resilience.
The group agreed flexible infrastructure could
increase the community’s resilience since it builds
extra resistance capacity and there would be
significant natural recovery capacity. While there
may be a loss in function if the infrastructure is
used for another purpose such as a sports field,
participants noted there could be a small trade off
in losing the sports field for a period of recovery
time. To overcome this issue, it was suggested this
infrastructure could be designed to serve multiple
uses. They suggested that while infrastructure
degrades over time, green infrastructure may
perform longer and could be designed to ‘self-heal.’

The role of flexible infrastructure in shifting
Community 3 toward increased resilience
and reduced vulnerability:
The group viewed Figure 1 as a demonstration of
various states of vulnerability and resilience over
time. They suggested that in the 1950s we believed
our surroundings to have the higher resilience and
lower vulnerability of Community 1. However, over
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time we realize vulnerability is low but resilience
isn’t as good as was once thought. Now we need to
experience higher vulnerability to be able to build
higher resilience. We are still Community 3 and will
stay there for a while.

Figure 6

Accommodate
HIGH RESILIENCE

COMMUNITY 2

COMMUNITY 1

LOW VULNERABILITY

HIGH VULNERABILITY

COMMUNITY 3

COMMUNITY 4

LOW RESILIENCE
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RETREAT
Retreat refers to any strategic decision to withdraw,
relocate or abandon private or public assets at risk
due to sea level rise and associated coastal
hazards. Retreat is an adaptive strategy to limit the
use of structural protection, discourage development
in areas subject to sea level rise, and plan for the
eventual relocation of buildings and infrastructure to
areas with no risk or lesser risk.

List of retreat measures
Incremental
Transformative
•

gradual, piecemeal
land swap

•

•

moving inland: services, infrastructure
communicate risk,
people decide
do nothing
land use planning

•

•
•
•

•

disaster triggers
accelrated or extensive land swap
moving inland
land use planning:
change zoning

Selected measure: Land use planning:
downzoning with a timeline (where residents
cannot build back after damage and there will
be no protection offered) and selected
expropriation.
The group agreed that downzoning would eventually reduce vulnerability as a threshold once completed. Vulnerability as a threshold would go up until
then, while people were being affected and moving,
but would be reduced to zero once everyone had
moved.
Vulnerability as exposure also increases as hazards
intensify, but reduces to zero once population is
gone from the area.

The group agreed downzoning does not reduce
vulnerability from the perspective of pre-existing
condition. In fact, vulnerability will increase until
all residents have moved, and the land itself would
still be in a state of vulnerability (the pre-existing
condition) once people were gone.
Vulnerability as an outcome decreases until all
infrastructure is removed. There might be residual
vulnerability as an outcome if the risk mapping that
the downzoning was based on was inadequate – if
the hazard were to reach further in than the downzoned area vulnerability might go up in adjacent
areas. It might also remain or increase if the city is
expropriating houses to facilitate moving
residents and the cost becomes too high for the
city to complete the process. At this point the
invisible hand of the market would take over and
people would move anyway, but it might delay the
process and leave people vulnerable if they
decided not to move.
Resilience as resistance is not part of this plan.
Resilience as recovery would become easier as
people moved; disasters would accelerate progress
and public acceptance of downzoning would become easier as people moved out.

The role of flexible infrastructure in shifting
Community 3 toward increased resilience
and reduced vulnerability:
Participants noted resilience as creative
transformation increases and in fact is the end
result, since such downzoning leads to a changed
condition without vulnerability.
The end result is a changed condition without
vulnerability but this is not necessarily creative.
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Figure 7

Retreat
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CONCLUSION
Workshop participants, who represented a range of
adaptation expertise and experience, engaged in a
diverse and informative range of discussions related
to vulnerability, resilience, and adaptation concepts.
During these discussions, participants observed that
each approach to adaptation had its own set of
challenges and constraints. Further, participants
noted that much of the adaptation that was planned
was incremental and likely not sufficient for expected
and unexpected climatic changes.
Although support for each conceptualization of
vulnerability and resilience varied, there was overall
agreement that the concepts provide a useful
approach for thinking about climate change adaptation.

“There are many ideas out
there which should not be
seen as competing or
exclusive, but as a set of
tools in the toolbox, and
we need to make use of all
of them where each is
a best fit.”
- Session participant
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Appendix A
Workshop Presentations
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Coastal Cities at Risk

Vulnerability,
Resilience and
Adaptation
Concepts and Practice
Friday, January 29, 2016
8:30 am – 12:30 pm
Room 420, Morris J. Wosk Centre for Dialogue
580 West Hastings

Workshop Agenda
9:00

Introductions and Welcome

9:15

Presentation: Vulnerability

9:25

Table Discussion 1

9:45

Presentation: Resilience

9:55

Table Discussion 2

10:15

BREAK

10:30

Plenary Discussion

10:45

Presentation: Linking Vulnerability and Resilience: Supporting Implementation of Climate
Change Adaptation

10: 55

Table Discussion 3

11:50

Plenary Discussion

12:25

Closing Remarks

12:30

LUNCH

ACT Adaptation to Climate Change

Coastal Cities at Risk

Climate change adaptation: Advances
in thinking…
• Incremental adaptation “…actions where the central
aim is to maintain the essence and integrity of the
existing technological, institutional, governance, and
value systems”. (IPCC, 2014)
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Climate change adaptation: Advances
in thinking…
• Transformational adaptation “…seeks to change the
fundamental attributes of systems in response to
actual or expected climate and its effects, often at a
scale and ambition greater than incremental
activities.” (IPCC, 2014)
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Defining Vulnerability

1. Vulnerability as threshold

ACT Adaptation to Climate Change
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1. Vulnerability as threshold
Dike increases threshold up to a certain magnitude

ACT Adaptation to Climate Change
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1. Vulnerability as threshold
Reduces number of people living below poverty threshold

Source: http://www.vancouversun.com/business/Opinion+needs+poverty+reduction+plan/10420565/story.html?__lsa=4288-f982
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2. Vulnerability as exposure
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2. Vulnerability as exposure
Reduces exposure up to a certain magnitude

ACT Adaptation to Climate Change
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2. Vulnerability as exposure
No change in vulnerability

Source: http://www.vancouversun.com/business/Opinion+needs+poverty+reduction+plan/10420565/story.html?__lsa=4288-f982
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3. Vulnerability as pre-existing condition

ACT Adaptation to Climate Change

Coastal Cities at Risk

3. Vulnerability as pre-existing condition
No change in vulnerability
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3. Vulnerability as pre-existing condition
Reduces vulnerability by increasing capacity to cope

Source: http://www.vancouversun.com/business/Opinion+needs+poverty+reduction+plan/10420565/story.html?__lsa=4288-f982
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4. Vulnerability as outcome
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4. Vulnerability as outcome
Events beyond level of dike generate vulnerability
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4. Vulnerability as outcome

• Depends on poverty reduction approach

Source: http://www.vancouversun.com/business/Opinion+needs+poverty+reduction+plan/10420565/story.html?__lsa=4288-f982
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Conclusion
Strategies developed depend on vulnerability definition

Source: http://www.telegraph.co.uk/news/picturegalleries/uknews/9241079/Heavy-downpours-cause-flooding-across-areas-in-the-south-of-Britain.html
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Roundtable Discussions
1. What are your impressions of the four conceptualizations
of vulnerability?
2. Which model(s) do you tend to refer to when you think of
vulnerability?
3. Which model(s) is most commonly addressed in efforts by
your organization?
4. Looking ahead, is thinking about vulnerability these ways
useful for your everyday work?
ACT Adaptation to Climate Change

Coastal Cities at Risk

Vulnerability Definitions

Definition 1: Threshold

Definition 2: Exposure

Definition 3: Pre-Existing Condition

Definition 4: Outcome after Adaptation

Defining Resilience

Source: http://barrysramblings.com/2011/02/03/the-grey-cliffs-of-sussex-or-3-grey-days-and-2-sunsets/

1. Resilience as resistance
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1. Resilience as resistance
Increases capacity to absorb impacts of flooding
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1. Resilience as resistance
Increases capacity to absorb impacts

Source: http://www.vancouversun.com/business/Opinion+needs+poverty+reduction+plan/10420565/story.html?__lsa=4288-f982
ACT Adaptation to Climate Change

Coastal Cities at Risk

2. Recovery resilience
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2. Recovery resilience
Does little to increase recovery, can impede
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2. Recovery resilience
Increases capacity to recover

Source: http://www.vancouversun.com/business/Opinion+needs+poverty+reduction+plan/10420565/story.html?__lsa=4288-f982
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3. Creative resilience
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3. Creative resilience
No impact on creative resilience
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3. Creative resilience
Dependent on how poverty is reduced

Source: http://www.vancouversun.com/business/Opinion+needs+poverty+reduction+plan/10420565/story.html?__lsa=4288-f982
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Conclusion
Strategies depend on definition – focus on all three approaches

Source: http://www.monarchsystem.com/resilience-in-mi-work/
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Roundtable Discussions
1. What are your impressions of the three conceptualizations of
resilience?
2. Which model(s) do you tend to refer to when you think of
resilience?
3. Which model(s) is most commonly addressed in efforts by your
organization?
4. Looking ahead, is thinking about resilience these ways useful for
your everyday work?
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Resilience definitions
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Linking Vulnerability and
Resilience:
Supporting Implementation of
Climate Change Adaptation
Linda Mortsch
Faculty of Environment, University of Waterloo
ldmortsch@uwaterloo.ca

Goal of climate change adaptation….
‘… maintain and increase the resilience and reduce the
vulnerability of ecosystems and people in the face of
the adverse effects of climate change…’ (IPCC 2014)

ACT Adaptation to Climate Change
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Integrating V & R in climate change
adaptation practice
• Different conceptualizations of vulnerability and
resilience can inform adaptation planning and
implementation
• “What type of vulnerability are we protecting against
or reducing and what type of resilience are we trying
to maintain and/or enhance?”

ACT Adaptation to Climate Change
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Interaction between V & R
High Resilience

Community 2
Community 1

Low Vulnerability

High Vulnerability

Community 3

Community 4

Low Resilience
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Common strategies for adapting to
coastal (and riverine) flooding
• Protect
• Accommodate
• Retreat
• Avoid

VULNERABILITY
Threshold

?

Exposure

?
?
?

Pre-existing Condition
Outcome
RESILIENCE
Resistance

ACT Adaptation to Climate Change

Recovery

?
?

Creative transformation

?
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ACCOMMODATE: change established
infrastructure and activities
Incremental Adaptation
VULNERABILITY
Threshold

√

Exposure

√

Pre-existing Condition

X

Outcome

X√

RESILIENCE

ACT Adaptation to Climate Change

Resistance

√

Recovery

√

Creative transformation

X
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ACCOMMODATE: change established
infrastructure and activities
Transformational Adaptation
VULNERABILITY
Threshold

Pre-existing Condition

x
x
√

Outcome

√

Exposure

RESILIENCE
Resistance

X

Recovery

√
√

Creative transformation
ACT Adaptation to Climate Change
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RETREAT: strategic decisions to withdraw, relocate or
abandon assets at risk
VULNERABILITY

Threshold
Exposure

√
√

Pre-existing Condition

X

Outcome

√

RESILIENCE

ACT Adaptation to Climate Change

Resistance

√

Recovery

X

Creative transformation

√
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AVOID: prevent new development in high risk
locations or where risk will increase over time
VULNERABILITY
Threshold

X

Exposure
Pre-existing Condition

√
√

Outcome

X√

RESILIENCE
Resistance

X

Recovery

X

Creative transformation

√
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PROTECT: existing people, property and infrastructure,
and activities
VULNERABILITY
Threshold

√

Exposure
Pre-existing Condition

√
x

Outcome

X√

RESILIENCE

ACT Adaptation to Climate Change

Resistance

√

Recovery

X

Creative
transformation

X
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Roundtable Discussions
Coastal Community #3 faces
increasing risk from coastal flood
hazards, including storm surge and
sea level rise. In planning to adapt
to these impacts, explore how
certain measures within the
adaptation strategy assigned to your
table address vulnerability and
resilience and how the particular
measure would shift the community
within the quadrants.
ACT Adaptation to Climate Change

High Resilience

Community 2
Community 1

Low Vulnerability

High Vulnerability

Community 3

Community 4

Low Resilience
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