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2| CONCLUSIONS
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A There arepracticalllinkdetween adaptation to global change

and sustainable development leading to:
A re-enforcingresilienceas a new development paradigm
A need forbuilding resilieneerin ourccommitmnities

A Resilient Cities Programs (World Bank, 100 Resilient Cities)
reflect this conceptual shift and aim to hetpies adapttoa

greatervariety-ot changing eanditioand withstand shocks
while maintaining essential functions.

A Syﬁtemsﬂ appreado quantification of resilience allows:
capturing temporal and spatial dynamics of water resources
management
better understanding of factors contributing to resilience
more systematic assessment of various measures to increase resilie




3|| PRESENTATION OUTLINE :
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A Introductory remarks

A From risk to resilience
A Limitations of risk management
A Definition of resilience
A Quantification of resilience
A Implementation of quantitative resilience measure

A Systems approach (simulation, time and space)

A Examples
A Climate change caused urban flooding
A Multi purpose reservoir operation
A Urban infrastructure network system

A Conclusions
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Research support Western

Principal investigator

A Systems Engineering Approach to the Reliability of Complex
Hydropower Infrastructure
A NSERC CRD with BC Hydro: Zi¥8 $673,334 Qg:::g BGhydro &

A Linking Hazard, Exposure and Risk Across Multiple Hazards
A NSERC CRD with Chaucer Synd.:-2018 $1,375,6oc® crRsng Chaucer

Caoinvestigator
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3| INTRODUGTION

Global change

A Global change
Population growth
Land use change
Climate change
Complexity-and: uncestatnty

A Infrastructure systems (hard)

A Water

A Energy

A Transport

A Communications

A Infrastructure (soft)

A Institutional
A Social
A Cultural
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ed for paradigm change
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Need for paradigm change Western

Disturbance

Redundancy — Resourcefulness|

[«}]
Q
-
2]
=
| -
o]
T
(e}
(a1
=
(<))
=
vl
>
v

Rapidity

Robustness




8|

RESILIENCE

Definitions Western

Latin originresilire resilio¢ bounce
Mechanicg; strength and ductility of steel beams (Rankin, 186

Systems theory ecology (VorBertalanffy 1950;Holling 1973)

A XYSIFadaNBE 2F KS LISNEAAOGSYOS 27F 4&c¢
and disturbance and still maintain the same relationships between
LJ2 LJdzE F GA2ya 2NJ adldasS GFNRARIFofSX

Hazardc based

A XOFLI OAGé& FT2NJ O2f S

A XGKS OFLI OAGE G2 | a

A XGKS O LI OAdGe G2 I RFLIW SE
2 LISNI GAy3 O2YyRAUAZ2YAX

Used in this researctafter UNISDR (2009)

A Xthe ability of aniinfrastiuciure\systeamand itsreonponenttparts Heoabso
accommuotate-ordecoverdrom thefeffects of atsystemdisruptiontimal ti
and eflicientrmanaernitckiding through dhe«presernvationt restanation or
improvementofiitscessentialhasio structuresignddunetlons
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A System performance and system adaptive capacity
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Definitions Western

A Environmental and economic shocks are upon us
A respond by building resilience

A In many respects a resilient society defies the imperative of
economic efficiency

Resilience Economic efficiency

Dispersed inventories and redundancy Eliminates inventories and redundancy to
build competitive advantage

Localization Globalization

Longterm sustainability Short term profit as the highest objective

A Industrial society has gone about as far in the direction of
economic efficiency as it is possible to go (around 2012)
A Correction is necessary and inevitable
é\ Climate change simply underscores the need for that course

. correction.
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Definitions Western

A Building resilience means helping society to work more like an
ecosystem
A Energy use wasting on colossal scale conservation
A Biodiversity reduction increase
A Feedbacks positivedestabilizing negativestabilizing
AWSéAfAS)/C)é Ol y Qi NBEY2@S | ff ‘
A LIS2LX S GeLAOlIffe R2y Qi I Rthepdi G 2

move (example of Dust bowl of the 1930s)
A No strategy guarantees immunity to impacts from changing

conditions
A acidifying oceans,
A melting glaciers, and
A extreme weather.
A Resilience
buys us a better insurance plan
might also revive our communities
create economic opportunity, and
make life more satisfying.
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Quantification i Western
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A System performance and system adaptive capacity
A Transformation of system performance into resilience
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ntification Western
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Implementationg temporal and spatial dynamics i Western
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Climate change caused urban flooding

A Vancouver
A Sea level rise
A Riverine flooding
A Set of climate scenarios

A Impacts {)
A Physical
A Social
A Health

A Economic



