Coastal	
  Ci)es	
  at	
  Risk	
  (CCaR):	
  

Building	
  Adap)ve	
  Capacity	
  for	
  Managing	
  
Climate	
  Change	
  in	
  Coastal	
  Megaci)es	
  	
  
Principal	
  Inves)gators	
  
Professor	
  Gordon	
  McBean,	
  CM,	
  OOnt,	
  FRSC,	
  The	
  University	
  of	
  
Western	
  Ontario,	
  London,	
  Canada	
  
President-‐	
  START	
  Interna)onal	
  
President-‐elect	
  –	
  Interna)onal	
  Council	
  for	
  Science	
  
	
  
Professor	
  Anond	
  Snidvongs,	
  Chulalongkorn	
  University	
  and	
  
Southeast	
  Asia	
  START	
  Regional	
  Research	
  Center	
  (SEA-‐START),	
  
Bangkok,	
  Thailand	
  
	
  

Coastal Cities at Risk (CCaR): Building
Adaptive Capacity for Managing Climate
Change in Coastal Megacities

5	
  year	
  project,	
  2011-‐2015	
  -‐	
  $2.5M	
  	
  

Interna)onal	
  Context	
  
World Commission on Environment and
Development
• sustainable development in the
statement: “Humanity has the ability to
make development sustainable - to ensure
that it meets the needs of the present
without compromising the ability of future
generations to meet their own needs”.
– future generations – “seeing the
future”

• Earth Summit - Rio 1992

• Disasters exert a powerful influence over
economic and social development and can
diminish and even reverse the economic
development of states.
• Integrated, multi-disciplinary, science-based
predictions of the future leading to climate
change adaptation and disaster risk
reductions are essential.

• Rio + 20
• Future Earth - Research for Global
Sustainability	
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2003-2008

Bangladesh – –
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Mega-Disasters
> 10,000 fatalities
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How were risk actions
changed?

What contributed to
reductions?

2003-2008

Mega-Disasters – > $US 10 B in losses

Climate related
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“Over the last two decades (1988-2007),
Mul)-‐hazard	
  Map	
  
76% of all disaster events were
Weather	
  
Related	
  
hydrological, meteorological or
climatological in nature; these accounted
for 45% of the deaths and
79% of the economic losses
caused by natural hazards.”
M. Wahlström,
UN Assistant Secretary-General for Disaster Risk Reduction,

“The real tragedy is that many of
these deaths can be avoided.”
How can climate change adaptation and
risk management play a role in reducing
those deaths?

2011 Global Assessment Report on Disaster Risk
Reduction:
Revealing Risk, Redefining Development
2.2.1 Weather-related mortality risk remains highly
concentrated in countries with low GDP and weak
governance
2.2.5 Countries that are falling behind in their development
achievements have less resilience to disaster loss
2.2.2 Exposure to floods and tropical cyclones is increasing
rapidly, growing fastest in low-income countries
2.2.3 Tropical cyclone and flood mortality risk is decreasing
The major success story has been East Asia and the Pacific, where
despite rapidly increasing exposure, flood mortality risk has more
than halved since 1990.

2.2.4 Tropical cyclone and flood economic loss risk is
increasing

Vulnerability	
  of	
  Asian	
  coastal	
  ci)es	
  –	
  sea	
  level	
  rise	
  
and	
  typhoons	
  and	
  riverine	
  ﬂooding	
  
– Increasing urban
settlement in lowlying coastal areas
– IPCC has identified
Asian mega deltas
as “hot spots of
vulnerability”
– By 2070, nine of the
top 10 cities in terms
of population
exposure will be
found in Asia

Global Change System for Analysis, Research
and Training: START
The objective of START’s research-driven capacity
building activities is to engage the scientific
communities of developing regions in collaborative
scientific research on GEC, applications and action/
policy.
START:
o Promotes research & assessment on regional
aspects of global change
o Shares knowledge, expertise and data
o Bridges between science & society to support
decision making
o Mobilizes financial, institutional and human
resources.

Integrated assessment
Assessment of Impacts and Adaptation to Climate
Change (AIACC)

Cities at Risk Theme
Second International Conference on
Cities at Risk: Building Adaptive Capacities for Managing Climate
Change Risks in Asian Coastal Cities (CAR II)
Taipei, Taiwan, April 11-13, 2011

• Approximately 60-70 scientists for three days of
presentations and discussions.
• CCaR – Snidvongs, McBean, Harford, Stewart,
Loyazaga, Poria, Adelekan, -...
• Strategy for CCaR and linking to additional activities in
Taipei, Jakarta, Mumbai, Hanoi, Shanghai, Hong
Kong, ...

CCaR - Canada
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The	
  risk	
  reduc)on	
  and	
  adapta)on	
  process:	
  
	
  

• Theme 1 - Characterization of vulnerability and
risk
• Personal, health, economic; and response strategies:
climate change adaptation, resilience, insurance –
• How can vulnerabilities best be determined and portrayed
in a way that provides the critical information required by
urban planners and policy-makers?
• How will climate change and extreme events challenge the
health of the urban population, including through impacts
on water and sanitation systems?
• How can appropriate adaptation measures best be
identified, evaluated, and prioritized?

• Theme 2 - Characterization of hazards
• Cyclones-typhoons – wind and precipitation; flooding –
riverine and coastal; sea level rise.
• How can risks arising from the combined effects of sea level
rise, climate change, and coastal settlement be best defined
and characterized at the urban level in terms useful to
planners and officials?
• Extreme events must be modelled from downscaled
information of climate models in a way that is site-specific
and linked with the riverine, local topographic and oceanic
conditions.
• What are the people and places at most risk and why; and
how may the risks change with time?
• Critical threshold approaches to understanding climate
change risks and impacts (or similar) will be used, as well as
the traditional use of downscaled GCM information.

• Theme 3 - Understanding decision making in
governance and society
• political, economic, social factors • The research under this Theme will be conducted
in close cooperation with government institutions
and civil society.
• Information developed under Themes 1, 2, and 4
will be used in an interactive and iterative manner
so that Themes 1, 2, and 4 will benefits from
government and civil society understandings and
constraints.
• This activity will be organized as part of
workshops and meetings

Theme 4 - City System Dynamics Risk Simulator
• Risk assessment and modelling and
provision of evidence-based
scientific advice require natural and
social scientists to collaborate.
Modelling of risk concerns the
development of holistic models
incorporating natural processes,
infrastructure, societal factors and
behaviour. These are not separate
but interacting risk factors that
need to be monitored and modelled
together. 	
  

climate
scenarios

ADAPTATION
Physical impacts
-‐flooding
-‐see level rise
-‐Hurricanes,	
  ……

policy

CITY
Socio-‐economic	
  impacts

Health	
  impacts

system dynamics
risk simulator

RESILIENCY

communication

Political, social and
economic factors can
lead to populations
being in harm’s way
or can limit
communities’
capacities for
protecting themselves.

• Theme 5 - Response strategies leading to Knowledgebased Actions
• Through the research results in Themes 1-2-3, tested
in Theme 4, response strategies can be developed and
tested.
• Decision makers will be involved to evolve these
strategies into knowledge-based action.
• The response strategies will focus on disaster
prevention through risk reduction, although not fully
omitting response and recovery strategies.
– people-centred integrated early warning systems with appropriate
response strategies
– adaptation of infrastructure, planning, building codes and standards
and zoning bylaws for development

• Theme 6 - Knowledge Transfer and Capacity Building
• Knowledge transfer and capacity building will be activities
from the beginning. Stakeholders will be involved and the
transfer of knowledge, in both ways – from stakeholders to
research team and vice-versa – will begin.
• Analysis will be carried out to identify decision-making
mechanisms such as policy, regulations, practices and
standards that can help to drive disaster preparation and
build adaptive capacity, and recommendations made to
significant decision-making and research bodies as
appropriate.
• The connections - raise awareness of conditions and expert
knowledge in other countries, offering unique insights into
risk management mechanisms.
• Role of industry in enhancing adaptive capacity, including
insurers, developers, utilities, etc.

CCaR Strategy
• Interdisciplinary - natural, engineering, socio-politicaleconomic and health scientists
• Cities - Bangkok, Lagos, Manila, Vancouver
• Building on Strategic International Partnerships with:
 START
 Integrated Research on Disaster Risk Program
 Land-Ocean Interactions in Coastal Zone
 Venice Coastal Project
 World Weather Research Program of the World
Meteorological Organization
 World Climate Research Programme
 Building on strategic Canadian partners

Building on strategic Canadian partners
• Institute for Catastrophic Loss Reduction, associated with
and supported by the Insurance Bureau of Canada workshops and discussions - insurance companies (Kovacs,
McBean, Simonovic, Stewart, ...)
• Climate Change as a security Issue- (McBean, Simonovic,
Lannigan, Mortsch, Davies)
• Integrated System Dynamics Model for Analyzing
Behaviour of the Social-Economic-Climatic System
(Simonovic, McBean and Davies)
• Simon Fraser University ACT (Adaptation to Climate
Change Team) (Harford, Whitfield, McBean ACT’s 2009
“Climate Change and Extreme Weather: Designing
Adaptation Policy”)

Linking	
  Vulnerability-‐Adapta)on-‐Risk	
  Management	
  
with	
  knowledge	
  genera)on	
  and	
  sharing	
  based	
  on	
  
capaci)es,	
  leading	
  to	
  Ac)ons	
  based	
  on	
  delibera)on	
  
and	
  analysis	
  –	
  knowledge-‐based	
  ac)ons.	
  

CCaR Program outcomes
• CCaR will be a direct contribution of Canada towards the
commitments of the Copenhagen Accord and the Bali and
Durban Action Plan - develop capacity, transfer knowledge
and provide the basis for improved adaptation action plans.
• Enhanced adaptation and risk reduction capacity, better
planned safer cities and reduced socio-economic impacts as
the climate changes.
• Methods of hazard and vulnerability assessment, adaptation
identification, planning and implementation - transferable
techniques and strategies to many coastal cities
• Partners – and follow-on activities SFU ACT, ICLR and the
provinces, START, IRDR, …
• A lasting legacy - Highly Qualified Personnel in Canada and
in our country partners
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