
 

 
 

ADMINISTRATIVE REPORT 

 
 
 Report Date: June 28, 2012 
 Contact: Amanda Pitre-Hayes 

 Contact No.: 604.871.6619 
 RTS No.: 9658 
 VanRIMS No.: 08-2000-25 
 Meeting Date: July 24, 2012 
 
 
TO: Vancouver City Council 

FROM: Director of Sustainability 

SUBJECT: Climate Change Adaptation Strategy  

 
RECOMMENDATION  
 

A. THAT Council adopt in principle the Climate Change Adaptation Strategy (the 
Strategy), generally as shown included as Appendix A and direct staff to begin 
implementation of the highest priority actions.  Staff will seek Council approval 
of programs and projects that require policy change or significant financial 
investments and cannot be accommodated in current operating and capital 
budgets.  
 

B. THAT staff report back with a updated climate adaptation strategy by 2017 to 
incorporate additional climate science and best practices.   

 
REPORT SUMMARY  
 
The purpose of this report is to summarize and outline the expected changes to Vancouver’s 
climate in the future, identify the potential impacts of these changes, and recommend a 
comprehensive Climate Change Adaptation  Strategy ( see Appendix A) that contributes to the 
City’s ability to deal with a changing climate over the long term.  

Development of a plan for adaptation to climate change is a strategy in the Greenest City 
2020 Action Plan. An interdepartmental staff team, in consultation with senior levels of 
government, academic institutions and regional local governments, have developed a suite of 
actions as part of the Climate Change Adaptation Strategy. The actions chosen are those that 
will provide benefits for the community regardless of the extent of climate change 
experienced. Integration with existing projects is also a priority, and new actions are 
proposed where there is a high benefit to cost ratio, or impacts are already being 
experienced. The Strategy is a living document that will be reviewed annually and updated 
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every five years to incorporate the best available science and best practices in this emerging 
field.  

While there are numerous supporting actions, this report recommends undertaking the 
following 9 primary actions to begin this work: 

 Complete a Coastal Flood Risk Assessment; 
 Amend Flood-proofing policies; 
 Develop and implement a Citywide Integrated Storm-water Management Plan; 
 Continue with sewer separation; 
 Develop a back-up power policy; 
 Continue to implement water conservation actions; 
 Support and expand extreme heat planning; 
 Include climate change adaptation measures in the next Vancouver Building Bylaw 

update; and 
 Develop and implement a comprehensive Urban Forest Management Plan.   

 
COUNCIL AUTHORITY/PREVIOUS DECISIONS  
 
October 1990: Council adopted recommendations in the Clouds of Change report by the Task 
Force on Atmospheric Change. Recommendation #33 is to study adaptive measures and begin 
planning long-term measure to adapt to possible consequences of atmospheric change.  
 
March 15, 2005: Council approved the Corporate and Community Climate Change Action Plans 
detailing goals and actions to reduce greenhouse gas emissions. Background recommendations 
came from the Cool Vancouver Task Force which was established by Council in 2003.   
 
March 1, 2007: City Council directed staff to examine potential impacts of climate change on 
City of Vancouver infrastructure and identify measures to minimize these impacts.   
 
May 27, 2008: Council received an informational report on climate change adaptation that 
recommended completion of a vulnerability and risk assessment to prioritize adaptation work. 
The report included climate projections and identified early issues and opportunities (sewers, 
parks and urban landscape, the water utility and roadways).  
 
July 12, 2011: The Greenest City Action Plan was adopted by Council. A strategy under the 
Climate Leadership goal directs staff to report to council with an adaptation plan including 
action recommendations.  
 
  
CITY MANAGER'S/GENERAL MANAGER'S COMMENTS  
 
The city manager recommends approval of the above. The development of a climate change 
adaptation plan is a strategy in the Greenest City 2020 Action Plan. This strategy will ensure 
that Council and staff are equipped to make strategic decisions on infrastructure, policy and 
program development that contribute to resiliency in a changing climate.   
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REPORT   
 
Background/Context  
The City of Vancouver is a leader in climate change mitigation and is committed through the 
Greenest City Action Plan to a community reduction target of 33% below 2007 levels by 2020. 
Despite best efforts locally and globally, global greenhouse gas emissions rates mean we will 
experience some degree of climate change in the coming decades. 
 
Scientists project that Vancouver will experience increased annual precipitation and 
temperatures, with hotter, drier summers. More intense and frequent rain and wind storms 
are anticipated and sea level rise may pose a significant challenge by mid-century.  These 
changes may cause wide-ranging impacts, from increased street flooding and damage to urban 
forests, to heat-related illness.  While some climate changes or impacts will not be observed 
for several decades, others are already being noticed or incorporated into operations and long 
term planning.  
 
At the peak of the 2006 windstorm, 250,000 BC Hydro customers in the region were without 
power; many for multiple days.  The City spent over $10 million on recovery and planning 
actions as a result of the windstorm.  On September 19th, 2010, heavy rainfall in Vancouver 
prompted 173 claims against the City and an additional 23 flood reports. Storms are becoming 
more frequent and more intense with impacts ranging from tree damage to sewer back-ups. 
 
In May, 2011, the B.C. Ministry of Environment released new guidelines for sea dikes and 
coastal flood hazard land use that provide the following figures for planning for sea level rise: 
0.5m mean global sea level rise to 2050, 1.0m to 2100, and 2.0m to 2200. The guidelines also 
provide a methodology for incorporating sea level rise into calculations of appropriate 
elevations for buildings in flood prone areas. Identifying vulnerable areas and infrastructure, 
and improving resilience to sea level rise will be important planning tasks going forward. 
 
Heating and cooling degree days are useful indicators of energy demands required for heating 
and cooling of buildings. In the new National Energy Code for Buildings, Vancouver has been 
shifted to a warmer climate zone, resulting in less heating degree days. This trend is 
anticipated to continue with heating degree days decreasing 15% to 30% by 2050 as the 
climate warms.  Design of buildings, HVAC systems, district energy systems and other energy 
infrastructure will need to incorporate these changes in order to be effective under new 
conditions. 
 
The climate is clearly changing, and in many instances we are observing changes at the most 
extreme end of the projections made a decade ago. Global mitigation efforts are underway to 
curb greenhouse gas emissions, but unless concerted action happens soon, further and more 
extreme changes may become unavoidable.  The City needs a strategy that will enable it to 
be prepared for these changes and continue to meet its goals in the face of climate change. 
Adaptation refers to actions taken to respond to the impacts of climate change by taking 
advantage of opportunities or reducing the associated risks. 
 
This report outlines the steps taken by staff to develop a Climate Change Adaptation Strategy 
and the key actions outlined therein.  
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Strategic Analysis  
 
Adaptation Overview 
There is significant overlap between climate adaptation, mitigation and sustainability 
measures including the enhancement and preservation of greenspace, fostering urban 
agriculture and facilitating improvements in buildings and urban infrastructure.  Adaptation 
more explicitly engages a wider range of issues, particularly emergency management, health 
protection and addressing the needs of vulnerable populations in a changing climate. Many 
existing City actions are enabling adaptation and other projects will benefit in the long run 
from incorporating climate change considerations now. 
 
Local Government Adaptation 
Adaptation actions are a cost effective way of responding to many climate change impacts. 
For example, the incremental cost to build a new section of seawall to a higher level is 
negligible compared to the costs of repairing increased damage from wave action or 
retrofitting it to a higher elevation at a later date. The recommended approach inherent in 
this report is for the city to integrate climate change adaptation into our regular 
infrastructure and capital programs.  In September, 2011, following a cost benefit analysis of 
adaptation measures, the National Round Table on the Environment and the Economy (NRTEE) 
concluded that adaptation is a cost effective means of responding to many climate change 
impacts.  
 
The scope of the Strategy emphasizes actions where the City has jurisdictional authority and 
primary implementation accountability. While it is not a comprehensive strategy for 
protecting and adapting private property, the outcomes are designed to make the community 
more resilient overall. The City’s strategy helps fill the gap between senior Government 
strategies and community based initiatives. The Federal Government is restructuring 
adaptation funding to support industry and the NRTEE published a business primer in April, 
2012 providing practical approaches to succeeding in the face of climate change. The 
Provincial Government has completed a draft toolkit for building adaptive capacity on 
Canada’s south coasts and the Fraser Basin Council provides information for Fraser River 
communities on adaptation. A communications plan for citizens and businesses to take action 
on adaptation will be developed in collaboration with the Director of Corporate 
Communications as one of the supporting actions of the Strategy. 
 
Strategy Development Process 
Strategy development began in 2011 and followed the ICLEI “Changing Climate, Changing 
Communities” guide.   The first step included working with the Pacific Climate Impacts 
Consortium at the University of Victoria to acquire a detailed understanding of anticipated 
changes to the regional climate.  Using these climate projections, impacts to the City were 
identified through interviews with general managers, staff subject matter experts and cross 
disciplinary working groups.  Impacts were prioritized through a risk and vulnerability 
assessment and adaptation actions were identified and evaluated through staff workshops. At 
various points in the process, impact, vulnerability and risk assessments, and adaptation 
actions were reviewed with other ICLEI partners to ensure the strategy was robust and 
consistent with other regional adaptation work. The City of Vancouver Adaptation Steering 
Committee, including the general managers from CSG, Engineering Services, Parks and 
Recreation, Finance, and Real Estate and Facilities Management, reviewed the strategy and 
concur.  
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Implementation of the Strategy will be distributed to the departments identified as being 
responsible for individual actions, e.g.: Water Conservation actions will be delivered by 
Engineering Water Works Design (see Appendix A). Overall coordination and support for the 
adaptation strategy will continue to come from the Sustainability Group and, where required, 
be overseen by the Adaptation Steering Committee.   
 
Strategy Overview 
The Strategy is a high level document that identifies anticipated local changes in climate and 
the priority impacts to the City these changes represent. It prioritizes and describes the City 
of Vancouver’s strategic response, including 9 primary actions and over 50 supporting actions 
(see Appendix A).    
 
Proposed actions were evaluated based on their effectiveness; overlap with sustainability and 
mitigation goals; ease and cost of implementation; and time horizon for anticipated impacts.  
They are prioritized into the categories of ‘must do’, ‘monitor’ and ‘investigate further’ with 
capital planning cycle integration for ‘must do’ items.    
 
The Strategy is a living document and will continue to be revised and updated as climate 
change science and adaptation practice evolves. As this is the first Adaptation Strategy for the 
City, many of the proposed actions focus on increasing our understanding of coming 
challenges and integrating climate change into planning, design and emergency management. 
 
The following is a summary of the anticipated climate changes, impacts and primary actions, 
with several supporting actions included as examples. For a comprehensive summary of 
impacts and actions see Appendix A - Chapter 5. 
 
Climate Change Adaptation Strategy Snapshot – Priority Impacts and Primary Actions 
Climate Change  Priority Impacts  Primary Actions 

Increased 
intensity and 
frequency of 
heavy rain events 

 Increased surface water flooding 

 Increased sewer backups  

 Increased combined sewer overflows 

 Citywide Integrated Stormwater 
Management Plan 

 Sewer separation (In Progress) 

Examples of the 16 supporting actions in this section: 

 Encourage faster separation of private‐side combined sewer connections in 
areas where City sewer separation is completed or underway. 

 Continue to incorporate best available climate projections in sewer and street 
design. 

Sea Level Rise  Priority Impacts  Primary Actions 

 Increased flooding, erosion and storm 
surge damage  

 Decreased gravity drainage capacity 
of storm sewer system 

 Potential impacts to groundwater  

 Complete a coastal flood risk 
assessment to support strategic 
sea level rise planning 

 Update City flood‐proofing 
policies (flood construction 
levels) 
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  Examples of the 17 supporting actions in this section: 

 Continue to coordinate with other regional municipalities and other levels of 
government to ensure a regional approach to coastal flood management. 

 Monitor groundwater and low‐lying storm sewer capacity and functionality 
and continue to add back‐up power and upstream storage for existing storm 
water pumps.  

Increased 
frequency and 
intensity of 
storms and 
weather 
extremes 

Priority Impacts  Primary Actions 

 Increased public safety and health 
risks 

 Increased resources required to 
respond and recover following events 

 Develop a policy for back‐up 
power and assess departments 
for shortfalls 
 

Examples of the 15 Supporting Actions in this section: 

 Engage with Metro Vancouver to request at the regional level that the 
provincial extreme weather shelter criteria and funding be expanded.  

 Complete planning for response to windstorms, rainstorms and flooding, and 
activate plans / Emergency Operations Centre (EOC) when events are forecast 
or occur.  

 Broaden ‘Team Vancouver Emergency Response’ to aid with extreme event 
response such as park patrol during heat waves. 

Hotter, drier 
summers 

Priority Impacts  Primary Actions 

 Water supply pressure in late summer

 Increased  health risks for vulnerable 
populations 

 Implement water conservation 
actions (In Progress) 

 Support and expand Phase 2 of 
the Extreme Hot Weather 
Committee’s work program  

Examples of the 5 supporting actions in this section: 

 Complete urban heat island effect mapping. Coordinate with parks on 
targeting green space and shade trees in hot areas. 

 Develop policies for cool refuges and cooling capacity in civic facilities. 

Combination of 
changes 

Priority Impacts  Primary Actions 

 Buildings poorly designed for new 
climate 

 Decreased durability and lifecycle of 
infrastructure 

 Impacts to urban forests, greenspaces 
and trees 

 Include climate change 
adaptation measures in the next 
Vancouver Building Bylaw 
update 

 Develop and implement a 
comprehensive Urban Forest 
Management Plan 

Examples of the 13 supporting actions in this section: 

 Ensure species and location selection criteria in the Greenest City Action Plan 
planting strategy and in public guidelines reflect resilience to future climate. 

 Work with partners and other levels of government to incorporate climate 
change adaptation into infrastructure lifecycle planning and maintenance 
monitoring (asset management).  
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To summarize, the 9 primary actions are: 
 Complete a Coastal Flood Risk Assessment; 
 Amend Flood-proofing policies; 
 Develop and implement a Citywide Integrated Stormwater Management Plan; 
 Continue with sewer separation; 
 Develop a back-up power policy; 
 Continue to implement water conservation actions; 
 Support and expand extreme heat planning; 
 Include climate change adaptation measures in the next Vancouver Building Bylaw 

update; and 
 Develop and implement a comprehensive Urban Forest Management Plan.   

 
Implications/Related Issues/Risk (if applicable)  
 

Financial  
 
The Climate Change Adaptation Strategy includes a set of primary actions and supporting 
actions. Taken as a whole, these actions are anticipated to be a cost effective solution to 
respond to long term climate changes. Taking action now will protect our community, and 
save money in the long run by avoiding costly retrofits, reactive investments and damage 
recovery. Supporting actions generally rely on existing operational and staff resources.  If the 
Strategy is approved by Council, the identified actions and their implementation will be built 
into the City’s long-term financial planning documents, such as the 10-year Capital Strategic 
Outlook.  
  
Of the nine primary actions, three have already been approved by Council and are currently 
underway while two others are updates to policies that will be completed with current staff 
resources.  For others, high level cost estimates are presented below subject to refinement as 
efficiencies are found or new scope is developed.  Council approval will be sought for actions 
requiring new or increased funding through reprioritization as part of the regular budgeting 
process or via stand-alone reports. The following list summarizes current resources and cost 
estimates for the primary actions: 
 
Primary Actions with funding built into Capital Plan and/or Capital Budget: 

 Sewer separation program (ongoing capital program: $84 million allocation in the 
2012-2014 Capital Plan). 

 Water conservation actions (Clean Water Work Program for 2011-2014 approved by 
Council in July 2011 – RTS 4611). 

 City-wide Integrated Stormwater Management Plan (expected to cost between 
$200,000 and $350,000; to be funded from allocation in the 2012-2014 Capital Plan). 

Primary Actions to be completed with current staff resources: 

 Building By-Law Update 
 Amendment to Flood-proofing Policies 
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Primary Actions with scoping and funding strategy under development (Council approval 
will be sought if required): 

 Coastal Flood Risk Assessment (expected to cost up to $750,000). 
 Urban Forest Management Plan (expected to cost up to $200,000). 
 Extreme Hot Weather Planning (already approved by Council but there may be 

additional costs associated with the next phase of work; needs further scoping to 
determine required resourcing). 

 Back-up Power Policy Development (needs further scoping to determine required 
resourcing). 
 
Environmental  

 
Many adaptation measures have co-benefits with climate change mitigation actions and 
sustainability efforts including many of the priority Greenest City actions associated with 
green infrastructure, water conservation and healthy trees.  Adaptation actions also aim to 
minimize direct impacts to the environment such as loss of habitat, shoreline erosion and 
impacts to green spaces from storms and invasive species.  Environmental values will be a 
fundamental consideration when evaluating possible sea level rise response options.  
 
 

Communications 
 
Sharing information with the public and engaging and mobilizing them to undertake their own 
adaptive actions is a critical part of success. A communications and public engagement plan 
for citizens and stakeholders will be developed in collaboration with the Director of Corporate 
Communications.  
 
 
CONCLUSION  
 
Implementing the Strategy represents an essential complement to the City’s work on 
mitigation and a significant step forward on the path to becoming the Greenest City in the 
world by 2020. Increasing our understanding of how climate change will impact City 
infrastructure, programs and services, and implementing adaptation measures, ensures the 
City will continue to meet its goals cost effectively into the future. In summary, the overall 
objective of the Climate Change Adaptation Strategy is to do more than just cope with 
climate change; it is to ensure that the City of Vancouver continues to prosper through it. 
 
 
 

* * * * * 
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Chapter 1: Adaptation in Vancouver 

1.1 Mitigation and Adaptation: 

�

&	�����	�#��&
�
#	�
�����%�������������#�
�#�	���&����������!�����
#�
%
�	����

&	�����	�#��

�����#������������
�����%�#����������#	����
������	�&��������������
����%� 	����!����	�������

	�
�	����
��&
�
#	�
���%����!���	����	��������..�7������
������%���	�#���	�/�%�����+ 	�����	����

��������

����������
��������
	�������	�&������
����	�#���* ����%����
������&&���	�
����+ 	��

���������	�	��
!��&�	������	�����#
���
	��
�#�
��#4���&�&�	��������	�	����������
�
��

�����9��������%��

&	�����	�#����

�

�������7��������
� 	����!����	�/�%���������������#�!���&���7�
�������7��
�
:����	������4

#�!���&������#	�
:	�
����+ ��/
�#���+ 	���������&&���#�	
��%������
�#�#����������#	��

�&
��
����
�� 	����!���� 
�

��������������
������
�����	&7���	�#���+ 
���&	/
�#� 	����!�������#���������
���
������+ ��
��

�������7�+ 	��%��&���
�����.����������
�
�#�����������
���-
	�7���
�	����
��H�
�7�����7�
��
�����

&
�
#	�
���	��
����	���	��	��
����
����
�#���!�
��&�����%�	��	�	��	�
������	��#������������

�

&	���1�	�����
��#�	
��

�

�
Figure 1: Mitigation and Adaptation to Climate Change�
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MITIGATION

Prevent climate change

ADAPTATION

Respond to the impacts 

of climate change
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1.2 Role of local government in adaptation 
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1.3 Adaptation Definitions: 
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Chapter 2: Methodology 
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2.1 Overview 
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Figure 2: ICLEI Adaptation Initiative Milestones�
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Milestone 1:  
What are anticipated  

climate changes? 

Milestone 2: 
What are 

major 
impacts? 

Milestone 3: 
Actions to 
respond? 

�Milestone 4:   
Implement 

��Monitor / Iterate 



7�
�

2.2: The Adaptation Team: 
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2.3: Vancouver Process 
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Figure 3: The City of Vancouver’s Adaptation Planning Process 
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2.4 Strategy Development 
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2.4.1 Vulnerability Assessment 
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Figure 4: Vulnerability Calculations 
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2.4.2 Risk Assessment 
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Figure 5:�Risk assessment ranking scale�
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2.5 Evaluation of Adaptation Actions  
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Figure 6:�Categories used to prioritize adaptation actions�
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3.1 Global Climate Change 
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3.2 Regional and Local Climate Change  

3.2.1 Overview: 
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Table 2:�Snapshot of projected changes in climate for Vancouver�
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3.2.2 Extremes:  
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Table 3:�Summary of projected annual changes in 2050 from the 1971-2000 baseline for all eight RCM runs 
and all months except for warm days which are given for summer and heaviest precipitation days indicated 
for September.���
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3.2.3 Return Periods: 
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3.2.4 Sea Level Rise 
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Chapter 4: Impacts and Issues  
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4.2 Cross-cutting Issues 
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4.2.1 Infrastructure 
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Table 7: Major City infrastructure 
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4.2.2 Human Health and Welfare 
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Table 8: Potential health impacts from anticipated local changes in climate.�
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4.2.3 Habitat, Parks and Greenspace 
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4.2.4 Economy 
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4.2.5 Coastal Zone 
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Chapter 5: Actions 
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1.0 Increase in intensity and frequency of heavy rain events.  
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2.0 Sea Level Rise  
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3.0 Increased frequency and Intensity of storms and weather 
extremes 
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6.0 Organizational adaptive capacity  
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Chapter 6: Plan Implementation and Maintenance Process 

6.1: Implementation 
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6.2: Method and schedule for updating the Plan  
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1.0 Increase in intensity and frequency of heavy rain events 
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2.0 Sea Level Rise  
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3.0 Increased frequency and intensity of storms and weather extremes 
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4.0 Hotter, drier summers 
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5.0 General Changes 
 
 

�
#�
%
�	����&�	����

)���G�+�	���02
��
�#�;�

�
�#��&	�����&	
	�	�����	�������

&	�����	�#���
�����&���%�+	����
�#����7�+
��7����	�


��7��	
��������+�
�	��7�


����	�
�#���	��+	!���������

)���(����	���
�����	�


���	���

%����
���%�
�%�	����������
�	�
�#����
����	����&	
����	����	������
	��&������9�
��&������

)��������	���
��
&�	����������	��%������7�#�������	����	���������%��&���&���	������2���&���	���+
�������&������
�
�#�
��
����	����&	
����	����

	������
	��&����������



0��
�

)�'�������	�
�#�!�������%����
��	���	�������
�	�����


�����	����2���������	
���
&�	����%��&�
����	�
�#���&���	�������

�

97.�@ 
3 ��������������A���������� ����
�� �������
������ 
�
��� ��
�
 ���
������
	� ���+�3 ��
	����	
����3 �������	���������	�������

���3 ����������
	
������ 
���3 ��
��
�
7��

�

��?#- @ � 6������� ?�� ���� �

������������ �++�	��

����
������

���	��� ;;1���	�#������	�����������

%�

�+
�#��

• ���	����	���%%����&
�
#	�
��C���	�#
�#��

&	���


�	��C���	��
�	��7�
����	�
�#����

�#���#�����	��C�

��!�
��&����
������%
���
����%	���	��	�C�

	������
	���+�	������������
���#�
��

���C����%�

��	
�	#�C�#�	��+	����	����	
�+	�����	������%���

��

����#	����������

*���	�
�#� ���
����������� ����	
�	�


��7��;*7�(�!��

���!
����

1�

������	���

��
��������������
����	%����+
�����	�#���
��

����&��	���+
���
����	��������
����	����������
����

�
�#�

��
	+�%������������
����������
���
�#��

&	�����	�#��
��

���������
����	%�����
	���

*���	�
�#� ���
���������'� �;*� ��

����
�������
�������&��+�����������
����%%
���%���

���	��	�����	�����%�#��������%���

*���	�
�#� ���-��#�����

���
�����������

����	
�	�


��7��;*� ��

0&��#�����&	�	#�&�����
	���<��!	��	�
����
	���%���

��

�
�#��
��
��
�#���
�&
��	���%
���
�#��

*���	�
�#� ��!���
#	���

%�������

�;*� "�

970�)

	
��
������	��������������+

�
�
��+���+	���	�
��	
��
�����������
	
��
��� ����
���

�����	
���

� 
���	
(��	
� 
���7� �

6��/�+
����	�������%��&�������
�!�
���%�#�!���&���7�	���

+
���B �(G ��	��	�
	����
�!���
#	���	���	��
��&��������%�


�������	�
�#��

&	�����	�#������
���	�
����
����


�%�	����������

%����
���
	��
�#�	���&	
����	����

&��
���
�#�����
������+������	�/7��������	����!	
�	���


&�	�������
�%�	������������

-	������ ���
����������� ����	
�	�


��7�0�#���	�����

&	�	#�&���7���������

"�

(�!�
���	���

���%�����#�
	�
�����	�
�#��������	��
�������

��%
������+��

&	�����	�#�����=���
����
��
�%�	����������

*���	�
�#� ���
���������'� ����	
�	�


��7�0�#
����
�#�� ��



0��
�

���
#��	������	
����

1�+�
�
�#���&����	�
����&	����9�
���
����	����

&	
����	����

�	�
�	
� "��
���� 0�#�����+���� ��

���
������-�0 ���������
�%���
�%�	����������!�
���	�


���

+�����������
�#�
�!�
��
�/�	�����&����
��
�	�����
#���
�/���

�	�
�	
� ��!���
#	���

F�������

0�#
����
�#� "�

��������%�����
������
�����������&
����

&	����������
���� �	�
�	
� ��!���
#	���

F�������

0�#
����
�#� "�

971�#�
	
��
������ ��
�������	����+�	
������	

�����

�������	

��+	�� ��
� �
	���	
�
��	
� 
������3 �������	� ��	
�����������

��
	
��
��� ����
���

�����	
���

� 
���
����7�

�

0����������B ��	��F������"	�	#�&����-
	�����	

��

������	���/��+
��#��	����������	��
����	���	���������


��������
	��������

• �

&	�����	�#�C���

�&	�	#�&���C�
��#����&������

��	
���	����
��
���
����!�
��&������!
�+������

��

��	
&��
	��
�#C���#	�
:	�
��	
���	�#�����	��+


�

%	�


�	���
&���!���
���#�	�
����%�������
����

���	�����
#�C��
	���������	��
����C�	���

���!���
���	���&	�	#�&���������
9����%���


�!	�
!������
���	���������

�	�
�	
�	���

����	�
�#�

���
���������'� -	�/�7�����	
�	�


��7���� 7�

$�	
�0��	���	���F	�


�
���

"	�	#�&����

1�

"	���	�������!���	���
����
%���������%
�
��	���

#������	�����%
�
��	��	�����
�
	���	����#�	&����	�������

������	��	�������#����!�
��&����	����
	��
�#���

�	�
�	
�	���

����	�
�#�

���
����������� -	�/�7���� � 1�

0����������
���	���
��	�
�����
���
�����
���
	�%�������

-
	��
�#����	��#
�����!�
������������������-�����
����

���������	!	

	�
���

&	������=���
����	���	���


�%��&	�
������&	��
�#���
	�������B ��	��5�	����
	���

0%%������

*���	�
�#� ���-��#�����

���
���������'�

	�����#�
�#�

-	�/�� ��

$�4�!	
�	���:�����	�������#���%����������	����	�/������

&	
����	����
�����	��%������&	�	#�&�����
	���

�	�
�	
� ���
���������'� -	�/�� "�

$�!
�+����
	��&���������

���
��-������
����%������;�
	+� *���	�
�#� ���
���;������� -	�/�7���� � ��



0��
�

	�������6	����6
���1	����	�����
��

�����
	���

������

�������	

�����
���	������


��������

&	������=���
������

���
��+
���&	�	#�&���������
9���������
����	�
���-	�/�


��������
��	�
���������	��H��
����-	�/�	�������$��%��+�

$	!
�����

�	�
�	
� ���
����������� -	�/�� "�

$������%	

�����
��������������
�!���������&&���������
���

	���
�	���%��&��

&	�����
	������������

*���	�
�#� *�#�
�#�

���
���������'�

-	�/�� ��

02�
����	����!	
�	������
����%�����������	#��	����������%�

+
������	
�+	����%�����&&���
��
#	�
����B ��� 	��(�����

#	������	���

���������	�
�����������
�����

G��%���
�#�

�������


����
%
���

���
����������� -	�/�� �

�����	���	��
%
�
	
����%����� �	�
�	
� ��!���
#	���

F�������

-	�/�� ��

)�'�������	�
�#�!�������%����
��	���	�������
�	�����


�����	����2���������	
���
&�	����%��&�
����	�
�#���&���	������� �

-	������+
��� �5 7�5�	
����	�	�	�	���
��	
�	�	��&
��


���
���
�����������
����
�	��
�#�	�����
&�	���������&	��

	������
�#
�	
���	
�����

*���	�
�#� ��!���
#	���

F�������

����	
�	�


��7�-	�/�7���� � "�

�
�

6.0 Increasing Adaptive Capacity within the Organization 
�

��?#- @ � 6������� ?�� ���� �

������������ �++�	��

02�
�������
����%���
�������	�
�#�	�	��	�
���

����
���	�
����
�������#��7��	�
�	
�	�������	�
��	
�

�
	��
�#��0!	
�	���	�������
����	�9�
�
�#�	�	��	�
���

��%�+	�����!�
�����
���������������	��
����������

 
����
	?��	�	��	�
�������/

���%����	�
�	
����=�������

*���	�
�#�	���

�	�
�	
�

���
���������'� ����	
�	�


��� "�

���	���	������	
�
��	�
���%����

&	�����	�#�����=���
�����

������	
�+���
���+
���

�/�����-
	����	��7�������

��������������S�

*���	�
�#�	���

�	�
�	
�

���
���������'� ����	
�	�


��� "�

0��	�

�����

��������!
����

&	�����	�#��
�%��&	�
���

�!����)���	���	�����!
�+���	��	�
������	��#���

*���	�
�#� ���
���������'� ����	
�	�


��� ��



0��
�

��
�
	���	���	%%������	����	&�	
#������
���&
�	����

&	���


�%��&	�
���	������!
���&�	�
�#%�
�+	������
�������	���


��
���	

��+��/���

*���	�
�#� ���
���������'� ����	
�	�


��� "�

0�#	#��;��
������6��/�+
������� 0��	���;�	����%���	���

�����

��	+	�������������
��������	��	�	
�:�����
��

!�
���	�


�������

&	�����	�#��	����	/��	��
���

*���	�
�#� ���-��#�����

���
���������'�

����	
�	�


��� "�

0�#	#����#
��	

��+
���������&��
�
�	

�
���	���F
����

G 	�
���������	�
�!�
��
���	���	�	��	�
����
	��
�#��

*���	�
�#� ���-��#�����

���
���������'�

����	
�	�


��� ��

0�#	#��-��

���B ����2
��
�#����=�����	�����+��
	��
�#�

D%�������
	�7���"-7�&
�
#	�
��E�����	
���	+	����������

	�	��	�
���	�������
���	�����&��+������	
��D�	
��

#	�����7���
!	����
����������
���7���	��������E���

�	�
�	
�� ���
����������� ����	
�	�


���	���

��&&��
�	�
����

"�

0��	�

���	����

�4��
!	����	�������
��	��
���#�����%���

�2���&��+�	��������


�����

/������6�	����+
���

-	�������
��
�������������	
�
�������
�#��!��	

�
����	���


��
�%�	�������������


�������

*���	�
�#�	���

-	�������
��

��!���
#	���

F�������

����	
�	�


��� 1�

��!���
#	�������/

�����!�
��&����%���(�!�
����������

�

&	����	:	����	����

&	���+
�����!�
��&����D����

5	

%	2��2	&�
�E���

*���	�
�#� ��!���
#	���

%�������

����	
�	�


���	������ ��

(�!�
��&�������!
����

��

��!���
#	�����������
�
���%�����������
�#�(�1��	��������

�����������	�	��	�
���+��/������	���	
�
�#�������	+	

����

��4���
#�
�#��	�/�������
��&
�
#	��������%%������%�����&�

���#����

*���	�
�#� ��!���
#	���

F�������

����	
�	�


��7�-
	��
�#7�

0�#
����
�#7�-	�/��

"�

�



0��
�

�
�

Appendix B – Vulnerability and Risk Assessment Details 
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Table 9:�All impact statements identified at the beginning of the planning process.�

���� ���
�

� ���
�

#� ��
������
� 
��� �	�� �	���
	��

��	
��

�����	���
��

��&���	�����

6	��������
�������	#���%�
��
��
	�����&&����������	�

�����	�������
�#����+��	�/�	����
#������&&�����&���


�%
����
�#�#��	������	+���+���	����!	���	�
������
��

����
��
��
����	����������%���+	����	���
&���	�
!��

������!	�
���&�	������

0�#
����
�#�46	�����

5 
#�����	����
	
���4#��+���
��+	�����
���
���
��������&�

�������
����	����+	������&���	���������
��	%%����+	����

9�	

���	���
����	������	�&����������

0�#
����
�#�46	�����

�����	����������
����	����%�+	�����
���
���
��������&�

�������
����	����+	������&���	������
0�#
����
�#�46	�����

$�����
���
��+	��������
��
��
	�����&&���&	��	%%����%
���

%
#��
�#��	�	�
���

F
���	���$������

���!
�����

�����	����&	
����	���7���	%%
�#�	�����%���
��&����������

	����
	����+
�����&&��
���%	�


�
���+
���	
��

����
�
��
�#�	��������������
�7�������������	��
����	���


���������&	������
�#�+	�&�����&&���+�	������

-	�/��	���$����	�
�����

��&&��
���%	�


�
���+
������	
������
�
��
�#������������

���
�7���������
���������

���
�����������
�#���&&���

�	��
&�������
�
�#�
��
�����%���!�����

-	�/��	���$����	�
�����

�����	������	
���	����	%�����
�/�����!�
���	�
��

����
	�
�������
�#��2���&����	���!�����
��� �4����
	
���!�

(����	���
���	!�&�������	�


���	������%��&	����+
���

���������&���	������
0�#
����
�#�4���������

(����	������&%���������
�#��
&��
���������

����	
&�

+�������!���	�����	���	�������	!	

	�
��
��� �4�-
	��
�#����

(����	���
����������+��/����������
!
���	��������	���

&����%��9����������	���
0�#
����
�#������	
�

-	�/��&	����9�
���&�����	�
�	
������
�#����+	���
�#�

���
�#�+	�&�����&&�����������!	�
���&�	������+


�

�	!������������
������

-	�/��	���$����	�
�����

�����	��������#�������������#�������	����
	����	���������

D
��
��
�#�������������E�
�	�
�#����
����	����+	���
�#�

������	���������
	��&����

-	�/��	���$����	�
�����

0&��#�������	%%�	����9�
�&����&	�����
�	��9�	������

��	
�+
������!
���
������&&����&��#���
���D��#��%������

%
��E��

0&��#�����

"	�	#�&����



00�
�

"���	�
�	
������&��
���
!
��%	�


�
���&	���	!����������



%���	���������
����	����	���	
�����

F	�


���(��
#��	���

"	�	#�&����

G�+�	����2
��
�#���

�
�#��&	�����&	
	�	�����	������

�

&	�����	�#���
�����&���%�+	����
�#����7�+
���

���	�


��7��	
��������+�
�	��7�������

�;*�	���1R ��

�����	�
�#�
&�	�������	������
��7����

����	
���	���

&	�	#�&����������	����
	����+
�����+����
����	�
�#�

����	���%�
�!	�
!������
���	���	�
&	
�	���
��������������

0�#��"����	
#	
��
��&�7�&����&��9�
�����
���	����

�	�
��7������

-	�/��	���$����	�
�����

�����	���
���:���4��
	������	
���
&�	����	���:����


����	����+
���
����	�
�#���&���	�����
 �5 �

�����	���
��

����
�
�	�
���

�����	�������%	���+	����%
���
�#�%��&�����
�#��%��	
�%	

�


��
�+�
�
�#�	��	�������	!���	
�%	

��!����&
�#�����

�	�	�
����%���	
�	#�������&��

0�#
����
�#�4���+����

�����	���
����&�����%���&�
������+����!��%
�+�� 0�#
����
�#�4���+����

�����	������

�
�#����%����/�

#���
�	/	#��	�����

	����

+
���&�����2���&���!����������	���	
��������+�

(�!�
��&����

���!
����4�;�

�
�#�

�����	����+	����
�#����7�&��
��������������	�������&�

��
	�����	&	#�������&���	������
�+��������

�
�#��

����
�
�#�
��������	���
&�	���������	
���	���������
	

��


����	�
�#���&�
��������

�;*�	���1R ��

�����	���
����
	����%����������
���	����	&	#�������
�#�

���������
���&	���
	
��
�;*�	���1R ��

�����	����
����
!	��������������+����	�/4����
��

��&�
������+���	��	����������
#���	
�%	

�!�
�&��
��

��+��������&��������	���
&�	���������	
��7�
����	�


���

�%��
�
:����	����
��������	�
���	������!
����2��

�����

0�#
����
�#�4���+����

�����	�����	%����	�����	
����
�/��%���!�
���	�
��

����
	�
����
��
��
�#�������
��
�+���9�	

�������
�#7�

��&�
��������
	�
���	������
����

��� �4����
	
���!�

$���������!�����������������	���
��	�����	����	��

+
��������
�#�%	

�����������
���	
��!����7������
	

��

�	�4�%��!�����
�/����	
���

��� �4���
���	
�

���!
����

�����	���
��
	���

����
�/�	%%���
�#����

��
�%�	����������

	�����
!	������������
0�#
����
�#������	
�

5 
#������������
�+�����	��	���	����
	����+
������+�

�
�	�
�#�
��������	�����&�+
���������
	

��
	�#�����+%	

��

F
�	����	���

��&
�
���	�
����

�����	���
��+��/�����	
���	����	%����������	���

�����	�
��	
���	
������������������	!���	
�%	

7�
���

�!����7�	���#����	

�������+�	�����+��/
�#�����
�
����

5$�

(����	���
����������+��/����������
!
���� �

�(�����#����	

��

�����	����&	
����	����������	�����������

%����
���%��
!
��

%	�


�
���%��&�+�	����
�#�	�����	!
��������%�&���	�
�	
�

�����&���

F	�


���(��
#��	���

"	�	#�&����

(����	������&%���������
�#��
&��
���������

����	
&� ��� �4�-
	��
�#����

�����	����&	
����	����������	��������	���
�������%� -	�/��	���$����	�
�����



03�
�

�
	�
�#�%
�
���

G �+�	����2
��
�#���

�
�#��&	�����&	
	�	�����	������

�

&	�����	�#���
�����&���%�+	����
�#����7�+
���

���	�


��7��	
��������+�
�	��7�������

�;*�	���1R ��

�

���������
�����	��
����&	�����&	
	�	����������	�#
�#�

�

&	���+
�������
�
�#��
�/��������

���	%����	���
�����%�

	������

(�!�
��&����

���!
����4�;�

�
�#�

�����	����!�
�&���%���
����	����

	�


����
	
&��	#	
����

�����
���%��&�&	=����	
���!����7�%
�	��
	
�
����+������
���

��#

#���7��	&	#������
����+�����������
��7�

�����	�
��	
��	&	#��%��&�������������
!���%��������

��

$
�/�"	�	#�&����

�����	����������%������������	��
����	����
�	�4���	%����

��	!���	
���!�����

F
�	����	���

��&
�
���	�
���

�����	���
��

��	�
�!�
�

�����	����%
���
�#�	
��#�������	���	���F�	����$
!���	��

��	�
�!�
��
����	�����������&����#��	���+	!������	���

��
#����%�
	���

0�#
����
�#������	
�

�����	�����	&	#����������������D��	+	

�E�	��������

���

����
�
�#�
��#��	�����
�����
��
����%�����
0�#
����
�#������	
�

$�������#�	!
�����	
�	#���%������2
��
�#���	
�	#��

�����&7�����
�
�#�
��&����%��9�����%
���
�#��%�����F	
���

����/�
�+�	��	��	��������
	�����

0�#
����
�#�4���+����

�	
�+	����
�����
���
����

�����	��	��	%%���
�#�����


��#�!
����%������#������
�%�	����������
0�#
����
�#������	
�

�	
�+	����
�����
���&	��%��
�%�����+	����+�

�����
�	�����

+	����9�	

���
������
0�#
����
�#�46	�����

 -(�%	�


�
���&	���������������&��#���������	�
����

D
�+�
�
�#�	��	��	���
	�/��%��&��#�������+��E�
-�

����

1
	�


���
������
��%
�����
�/�	��	��+
�����������
��
!��

��!��	����
$
�/�"	�	#�&����

�����	���
����!
���&���	
���%�#����%��&���������
�#�

	��	��
����	�
�#�����
	�
�����������������������	���

��!�
��&����

��� �4�-
	��
�#����

�����	���
�������

�������
���	%%���
�#��	���	
�

��!
���&����	������

��	&��
�
��������	���	�/�7���	

��

	���	�������������+	����

-	�/��	���$����	�
�����

�	
�+	����
�����
���	���	�
�	�����+�����&����	�
����+


�


����	����
�/��%�������
���	��������	���
�����
#��

%���
0�#
����
�#�4���+����

� �	��	
�
����	�
����%�
�+�
�
�#�	��	���%�
	���	
��#�����

��	������F�	����$
!���

��� �4�-
	��
�#����

�

�����	���������	����
%%
��
���	�9�
�
�#�
����	����%���

��
!	���	������

������������+�����
���
#���
�/�	��	��
$
�/�"	�	#�&����

$
�
�#�#�����+	����
�!�
��
����	��	
���#
��������
�
�#�
��

����
�#�	�����	
�	#������
�&��
0�#
����
�#������	
�

(����	���
��

%����+	����


�!�
��

(����	���
�������!�
��
�!�
��
��������&&����������

�&	

���+
��������+�	�/�	�����

	��������	
�+	������
��
0�#
����
�#�46	�����

(�
����
�����%%������������
���
��	��	�����	&�� -	�/��	���$����	�
�����

�����	���� �����	�������

���	%�����
�/�%��&������%%������%�&���� 0�#
����
�#������	
�



04�
�

%��9������

	�����!��
���

�%��2���&��

+�	�����

�!�����


�����������&�����
�%�	���������7������
	

�����������

(����	���
�����	�


����%�+	�����
���
���
��������&�	���

���

�
�#�+	����9�	

����������
����	��������
�
����������


	���

���7������	���������

0�#
����
�#�46	�����

�����	���
�����	�
���	���������������%���+������	#���

�	��
�#�������	���
&�	�������	

����!
���	��	��+�����

�	�/4�����+����	�����������
���	

���

�

�(�����#����	

��

���������
�����	��
����&	�����&	
	�	����������	�#
�#�

�

&	���+
�������
�
�#��
�/��������

���	%����	���
�����%�

	������

�;*�	���1R ��

�����	�����	%����	�����	
����
�/��%���!�
���	�
��

����
	�
����
��
��
�#�+	����
�#����7�&��
��	���
�����%�

����
�#�%���������
��
�+�9�	

�������
�#�	�����	
����
�/��

%���������&�
����

��� �4����
	
���!�

�����	���
����&���	������
��������	+	���	���2���&��

+�	������!�����
����	����
��� �4����
	
���!�

������	����*����	�
��	
�5�	
�����9�
��&�����	���������

���������	!���	
�%	

7�
����!����7�	���#����	

�������

+�	�����+��/
�#�����
�
�����

5$�

�����	���
����	%%�	�������
�&����
�#��!�����+������	%%�

	���&����������������������

0&��#�����

"	�	#�&������

�����	���
��
&�	����������	��%������7�#�������	����	���

������%��&���&���	������2���&���	���+
�������&��

����
�
�#�
��
����	����&	
����	����	������
	��&����

������	�����	�#������	������
���	�������

-	�/��	���$����	�
�����

�����	����&	
����	����	������	
�������7����������	��
���

������	����
�	�4���������%�

�+
�#�����&��!�����
0�#
����
�#������	
�

(����	���
�����	�


���	���

%����
���%�
�%�	����������


�	�
�#����
����	����&	
����	����	������
	��&����

��9�
��&��������
��
��
�������	�#�������	!�&����

���	�


��7��
!
��%	�


�
��7��
#�	#��	�����	%%
���
#�	
�7�

�����#������
�%�	���������7������

0�#
����
�#������	
�

0&��#�������	%%�	����9�
�&����&	�����
�	��9�	������

��	
�+
������!
���
������&&����&��#���
���D��#��%������

%
��E�

0&��#�����

"	�	#�&������

(����	���
���&��#�������	%%�	�


��������	���+��/��
�����
0&��#�����

"	�	#�&������

�����	�����	&	#������
!
��%	�


�
�����9�
�
�#��
&�
��

���	
��

F	�


���(��
#��	���

"	�	#�&����

�
!
�����4&	�/�������
�#�
��#����	

���
��������/�+
���


�������


������

�
�#���!�
����	���
��

/�
�����
�����

�	&	#��

F	�


���(��
#��	���

"	�	#�&����

G�+�	����2
��
�#���

�
�#��&	�����&	
	�	�����	������

�

&	�����	�#���
�����&���%�+	����
�#����7�+
���

���	�


��7��	
��������+�
�	��7�������

�;*�	���1R ��

�����	����!�
�&���%������	����

	�


����
	
&��%��&�

+
������+�����&�7������7�%
�	��
	
�
����+������
���
$
�/�"	�	#�&����



07�
�

��#

#���7��	&	#������
����+�����������
��7�

�����	�
��	
��	&	#��%��&�������������
!���%��������

���

�����	�����
�/�������

���	%����%������������!������
��� �4���
���	
�

���!
����

"����%��9�����	���&�����2���&���	���	
��
�	������&	��

�	2��&��#���������������	�	�
���

0&��#�����

"	�	#�&������

�

��

&	�
��

��	�#���

��	�#���	������
���2���
�����
���	�/���������
����	����

�
	���	��������
����

-	�/��	���$����	�
�����

�

�
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: Example of Risk Assessment 
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Appendix C –Climate Model Projections for the Lower Mainland 
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Table 12: Projected future change compared to 1961-1990 baseline for both regional districts according to the 
www.Plan2Adapt.ca ensemble (accessed June 2012). The median and range are based on 30 projections from 
15 Global Climate Models for each of the A2 and B1 emissions scenarios. The range is the 10th to 90th 
percentile of the 30 projections. 

Variable Future 
period 

Metro Vancouver Capital Regional District 

Median  Range Median Range 

Annual 
Temperature 

2050s +1.7°C  +1.0°C to +2.6°C +1.6°C  +1.0°C to +2.3°C 

2080s +2.7°C  +1.5°C to +4.2°C +2.5°C +1.4°C to +3.9°C 

Summer 
Temperature 

2050s +2.1°C +1.4°C to +2.8°C +2.0°C  +1.3°C to +2.6°C 

2080s +3.2°C +2.0°C to +5.0°C +3.0°C  +1.8°C to +4.6°C 

Winter 
Temperature 

2050s +1.6°C +0.8°C to +2.7°C +1.5°C  +0.8°C to +2.4°C 

2080s +2.3°C +1.2°C to +4.1°C +2.2°C  +1.0°C to +3.7°C 

Annual 
Precipitation 

2050s +7% -2% to +11% +6% -2% to +12% 

2080s +8% 1% to +18% +8% -1% to +19% 

Summer 
Precipitation 

2050s -15% -25% to +5% -18% -30% to +1% 

2080s -14% -38% to -2% -20% -46% to +1% 

Winter 
Precipitation 

2050s +6% -5% to +16% +5% -5% to +17% 

2080s +9% +1% to +24% +9% -2% to +23% 
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Table 13: Summary of projected changes for regional average 2050s temperature (°C) in Metro Vancouver. 
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Table 14: Summary of projected changes for regional average 2050s precipitation (%) in Metro Vancouver. 
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Table 15: Summary of Metro Vancouver region average projected changes from each of the three high 
resolution projections for 2050s and 2080s (CGM3, HadCM3, HadGEM -see full report for detail). Variables 
are temperature (T), precipitation (P), precipitation as snow (PAS), growing degree days (GDD), heating 
degree days (HDD), cooling degree days (CDD), night-time low temperature (Tmin), daytime high 
temperature (Tmax), and frost free period (FFP). 
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Table 16: Summary of projected changes for regional averages of CLIMDEX indices of extremes in Metro 
Vancouver. TX90p is for the summer (June-July-August) season and the other variables are annual. 
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Table 17: Summary of projected regional median change in future frequency of occurrence of historical 5, 10, 
and 25-year daily temperature return period events, expressed as a ratio of frequency of occurrence in past for 
Metro Vancouver. 
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Table 18: Summary of projected regional median change in future frequency of occurrence of historical 5, 10, 
and 25-year daily precipitation return period events, expressed as a ratio of frequency of occurrence in past for 
Metro Vancouver. 
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Table 19: Summary of projected regional median change in future frequency of occurrence of historical 5, 10, 
and 25-year 3-hourly precipitation return period events, expressed as a ratio of frequency of occurrence in past 
for Metro Vancouver. 
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Table 20: Summary of projected regional median change in future frequency of occurrence of historical 5, 10, 
and 25-year 3-hourly wind speed return period events, expressed as a ratio of frequency of occurrence in past 
for Metro Vancouver. 
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Appendix D – Adaptation Challenges and Responses 
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Appendix E - Potential Adaptation Indicators 
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