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Why Adapt? 

• Unprecedented changes in the hydrologic 
cycle 

• Loss of consistent trends in weather and 
climate means we need to rethink tradition 
planning and design 

• Added pressures on already sensitive 
communities and ecosystems 

• To be resilient for today and tomorrow 



What are we adapting to? 

Climate = long-term pattern in weather 
over a defined geographic area (e.g., 
the average daily temperature over a 
season for Canada),  
Weather = atmospheric conditions over 
a shorter time period.  



What are we adapting to? 

Graph: Predicted percent temperature change in the 2080s, CCSCN 



What are we adapting to? 

Graph: Brampton MOE (2010 to 2040) 



What are we adapting to? 

• More extreme weather events and 
climates 

• More uncertainty in the timing of extreme 
events 

• Exposure to historically ‘un-experienced’ 
events 

• Climate change impacts will be 
experienced largely through water 



Hurricane Sandy 

Photo: Mike Groll, The Guardian 



Record Arctic Glacier Melt 

Photo: US Coast Guard 



Peachland, BC Wildfires 

Photo: Barb Reindl, CJME 



Midwest Drought 

Photo: Seth Perlman, The Associated Press 



Context: What is Water Security? 

Photo: US Coast Guard 

Water Quality Water Quantity 

Ecosystem 
Health 

Human Health 
and Wellbeing 
(including 
economic) 

Adapted from: Program on Water Governance. 2011. Water Security: Briefing Note. University of 
British Columbia: Vancouver, BC. 

Sustainable 
access to 
adequate 
supplies of good 
quality water for 
supporting 
ecosystem 
health and 
human 
wellbeing, on  a 
watershed scale. 



Context: Why Water and Climate 

Photo: US Coast Guard 

Water security is greatly dependent on both 
weather and climate.  

- availability, quality and uses of water 
resources are all directly affected by 
both: 

- sudden weather events (e.g., storms 
or extreme heat)  
- and climate (e.g., the gradual loss of 
now-pack over several years due to 
increasing temperature). 



Objectives and Approach 
• Before this work: Substantial progress has in 

water resource adaptation has already taken 
place 

  | What have we learnt? |    
| Where do we need to go? |  

• Report Need: Examine how water resource 
management could and should be modified 
further to challenges of changing weather 
patterns and global climate change 

 
 



Objectives and Approach 

(Obj. 1) Provide a snapshot of the current 
state-of-practice with respect of climate 
change adaptation in water resource 
management across Canada; and 
 
(Obj. 2) Present a set of strategies and 
recommendations for effectively integrating 
climate change adaptation into the practice 
and policies of water resource management. 

 



Objectives and Approach 

• Research approach: 

National 
Forum 

Compendium 

Logic Model 

Adaptation 
Research 

State of 
Practice 

Strategic 
Directions 

Inputs Output
s 



Objectives and Approach 
• Early on, practitioners recognized a need 

to  
• What is ‘Mainstreaming’: 
 Incorporate (or integrate) our 
 understanding of climate change 
 impacts and risks into existing decision-
 making on water policies and projects 
 in a way that is flexible, responsive and 
 adaptive over time. 



Objectives and Approach 

Investments 
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Key Findings & Strategic Directions 

Water data, monitoring and information management 
• Water quantity data more extensive 

and coordinated than quality 
• Water usage info weak (little 

quantitative) 
• Incomplete picture of watersheds, as 

groundwater information less complete 
than surface water 

• Accessibility generally increasing; 
need for  harmonization across 
jurisdictions and programs  

• Design of monitoring networks needs 
strengthening in spatio-temporal 
coverage, to support climate change 
impact assessment. 

• Guidance for improving networks 
available 

• National-scale program to fill data 
gaps, improve resolution, 
standardization and enhance access. 

• Recognize: desire for more data 
should not be endless.  

• Employ use risk-based approaches to 
address uncertainty in decision making 

• Improve monitoring networks and 
information management systems, 
particularly in areas with constrained 
capacity or limited baseline monitoring. 

Strategic Directions 



Key Findings & Strategic Directions 

Knowledge and Awareness 
• Surface water > groundwater on 

knowledge of climate change 
• Advanced knowledge on baseline soil 

and drought impact (esp. in Prairies). 
• Relatively weak understanding of 

effectiveness in adaptation 
• Power generation, municipal works, 

agricultural and transportation leaders; 
tourism and recreation, remote areas, 
and ecosystem resilience. 

• Indigenous and informal knowledge 
not fully integrated in decisions. 

• Sparse info. on water-related socio-
economic impacts (+ve or –ve) 

• Many knowledge networks; none 
focused on long-term, national, water 

• Prioritize most critical gaps in 
knowledge across regions, sectors and 
issues where capacity where it is 
currently limited. 

• Leadership to coordinate climate 
change adaption policies across water 
management disciplines 

• Practitioners and policymakers 
deliberately adopt the principles and 
practices of integrated water resources 
management (IWRM), due to need for 
holistic and multilateral responses 

Strategic Directions 



Key Findings & Strategic Directions 

Infrastructure 
• Canada = one of world’s highest rates 

of water consumption in the world; due 
partly to infrastructure inefficiencies 

• Infrastructure impacts led to public 
health risks and economic losses  

• Concern about an “adaptation deficit” 
• Greater resiliency of engineered 

systems expected to minimize costs 
• On-the-ground implementation of 

guidelines for structural adaptation 
measures is limited. 

• Practitioners have motivation and 
capacity for more pilot projects 

• Regulatory agencies beginning to 
update design codes & standards 

• Implement more pilot projects and 
case studies to illustrate & promote 
alternative designs and emerging 
technologies 

• Focus on priority issues/areas/sectors 
where adaptation has been slow or 
capacity  constrained 

• Showcase case studies and monitor 
their effectiveness to heighten 
awareness of the options for 
adaptation. 

Strategic Directions 



Key Findings & Strategic Directions 

Capacity and Awareness 
• Varies across sectors, issues and 

regions, by extent of experience with 
climate change and impacts on water  

• Public and policymakers greater 
capacity in urban and more populated 
areas, where citizens are less directly 
connected to the hydrologic cycle. 

• Technical experts have high 
awareness, and decision-makers have 
lower understand of vulnerability 

• Exists a community with significant 
technical capacity in adaptation, but 
represent a small proportion 

• Mainstreaming disparity between 
leaders (emerged over last 5 yrs.) & 
others without opportunity to work on 
adaptation 

• Opportunity to use and expand current 
dialogue forums, investment formulae 
and policy direction to close the gap 
between leading and lagging regions 
or sectors.  

• Efforts can start by identifying 
practitioners and organizations 
operating the most vulnerable settings. 

Strategic Directions 



• Work collectively, the 
insurance industry, business, 
professional organizations and 
the public sector can pool 
scarce resources, identify 
strategic opportunities and 
take advantage of economies 
of scale.  

• Investing in disaster prevention 
also represents an opportunity 
to expand new technological 
and service sectors in the 
economy. 

Key Findings & Strategic Directions 

Investing in Adaptation 
• The near-term cost of 

pursuing climate change 
adaptation today, given 
uncertain future benefits 
one of the key barriers to 
action among provincial and 
municipal governments and 
businesses. 

• Where they have been 
made, investments have 
resulted in greater 
resilience Strategic Directions 



The Compendium 



The Compendium 
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The Compendium  Welcome 



The Compendium  Search 



The Compendium  Search 



The Compendium  Submit 



Core Messages  
• Relying solely on historical records as the 

basis for managing water resources into the 
future is not scientifically defensible. 

• Find ways to implement targeted and 
incremental adjustments in water resource 
management, rather than overhauling the 
system or developing completely new 
approaches. 



Core Messages 
• Manage water resources in a holistic manner 

so that interests of traditional economic 
sectors, regulatory jurisdictions and scientific 
disciplines are addressed in an integrated 
fashion. Manage land use and economic 
planning in the context of converging water, 
energy and food issues. 

• Ensure that water governance systems are 
better designed to function in the context of 
scientific uncertainty and cumulative impacts. 



Core Messages 

• Counteract current infrastructure and 
adaptation deficits by developing climate-
resilient infrastructure and increasing 
conservation efforts, enabled by innovative 
models for funding and investment. 

• Strengthen the extent, quality and 
accessibility of water resource information 
and data management systems to support 
adaptive governance of water resources. 



Thank you! 

  Contact Information: 
 
  Harris Switzman, TRCA 
  hswitzman@trca.on.ca 
  416.661.6600 x. 5931 
 

 http://waterandclimate.ca 
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