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Flood, 2013/10/7, Yuyao, Zhejiang, China



Subway station in New York is shown Thailand flood waters gain on
flooded with water during Hurricane Bangkok, 2011/10-11
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Beijing floods. 2012/07/24 Kyushu, Japan. 2012/07/12



Sea level rise, Venice, 2012/11/11

Drought in China, 2010
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In Borno, desert encroachment is rarely spoken of, and then only in the
context of Western China. Desertification is a major problem for those living
in Borno state and off shores of the Lake Chad Basin in Chad, and indeed
all of the countries at the southern edge of the Sahara Desert, from Senegal

to Ethiopia.
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The shrinking of the Aral
Sea has been called "one of
the planet's worst
environmental disasters".
The region's once
prosperous fishing industry
has been essentially
destroyed, bringing
unemployment and
economic hardship. The
Aral Sea region is also
heavily polluted, with
consequent serious public
health problems.



Mega-Stress for Mega-Cities (Flooding)

A Climate Vulnerability Ranking of Major Coastal Cities in Asia

sernaret - OECD report:
CHINA Top 10 cities in the world

risky to coastal flooding:
Kolkata and Mumbai 1n

BANGLADESH ® Hong Kong . .
Calcutta @5, ® India
INDIA Dhaka, Bangladesh;
e Guangzhou, China;
HILI . . . .
4 kT:A’LAND . Ho Chi Minh City, Vietnam;
angkox'® CAMBODIA . . .

Criteria compared for each city: Phnom @ Ho Chi Minh Shanghal, Chlna’

Penh 1 .

Environmental Exposure Bangk0k7 Thallanda

« Storm threat - Rangoon (Myanmar),
(tropical cyclones, storm surge) LUmPpUr {11 avsia Burma' Mlaml

¢ Sea-level rise and subsidence ¢ 2 2

® . .

« Water SINGAPORE Florida, United States;
Flooding/d 0 0
el oen  Hai Phong, Vietnam

Socio-Economic Sensitivity Jakarta (NlChOHS et al. 2008)

]

¢ People per city
* Wealth Overall Vulnerability
(Gross Domestic Product)

* Contribution to national GDP

Adaptive Capacity
® Existing examples
¢ Per capita GDP

(WWEF, 2009) Dhaka Jakarta Manila Calcutta Phnom Penh Ho Chi Minh  Shanghai Bangkok  Hong Kong Singapore




1840F DL A Bk 15 =R

Global Mean Temperature

14.6
Q 14.4
(o))
2
L 14,2
(o}
o
e 14.0
24
5 13.8
e
s
S 13.6
o
)
=
5 13.4
-018 " i 13.2

1 1 A | | i 1 i 1 i | | M 1 M 1
1860 1880 1900 1920 1940 1960 1980 2000

Period Rate

Years OC per decade

®  Annual mean i
m=m Smoothed series 50 0:12810:026

I 5-95% decadal error bars 0.074+0,018
0.045+0

(Do) s@injesadwia) ueasw
|eqo|b |enjoe pajews3



THIROKIRIE :
sl D < 5L 0.85°cL%
Mlievayslymls bl i

04 Rt FEBOBELL (FF1)

58 IPCCHEBRITEEEH 2013

HRBOESE 1961-1990 FF
0.2 (WSS 1961-1990 EFHE OCL Y 3)

0.0
0.2 | l
0.4

06 .- A
1850 1900 1950 2000 [4]



1080-2012, BARE

NatCatSERVICE
Natural catastrophes worldwide 1980 — 2012 Munich RE 3=
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Management rr:l:e“:j ?(‘;fm flags
CRdysing ?égptatuon / continuous
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Upper and lower limits of coping capacity

,\/\/\,\ W Time series of climate attribute, e.g. precipitation

e Trend in mean value of climate attnbute, e.q.
e precipitation

Pelling, Mark. 2011. Adaptation to Climate Change: From Resilience to Transformation. Routledge.
http://www.amazon.co.uk/Adaptation-Climate-Change-Resilience-Transformation/dp/0415477514.
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Vulnerability of modern societv




Radioactive Contamination of Fukushi Nuclear Reactors
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Fukushima
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[tsukushima Shrine

Photo taken during site visit on
01/10/2012
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Itsukushima Shrine is a UNESCO World Heritage site and Japanese National Treasure
It is located on the island of Itsukushima (also known as Miyajima) in Hiroshima Prefecture, Japan
The shrine is built on posts sunk into the seabed that allow it to appear, at high tide, as if floating on the sea




Increasinge Floodinge Freauencies

Government Flooding Data 1989-2006

'E Source: Wise Adaptation to Climate Change, Ministry of the Environment
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Sea level change in mm (PSMSL format)

Tide Gauee Data Analvsis

Monthly observed sea level at Hiroshima
(December 1963-December 2011)
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Sea level at Hiroshima has
steadily increased since

data recording began in the
1960s (top left)

Causes include decadal
variation (JMA, 2008) and
land subsidence (Tokeshi
and Yanagi, 2004) making
1t difficult to attribute

recent rise to climate
change

Hiroshima 1s not an
1solated case - sea levels in
the Seto Inland Sea rising
faster than the global

average (bottom left)



Interviews with Kev Stakeholders

Concerned | Access to unbiased | Know where to

Organization | aboutclimate| climate change find out about Additional information
change? information? climate change?

 No standardized tide monitoring

system
Itsukushima e Climate change not part of
Shrine v X X management plan, despite UNESCO
Organization recommendations

e No studies on long-term impacts of
increased flooding

National Shrine * Unable to respond to proposed
L N/A N/A N/A interview questions - no knowledge of
Organization .
climate change
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Different Floodinge inventories

Shrine Organization Flooding Data 1989-2009
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[.essons learnt from this storv

¢ Awareness of climate change risk 1s very
limited at all levels in Japan.

+ Knowledge gap between scientific research and
1mplementation on the ground.

¢ No standardized guidance for inventorying
damage 1n and out of organizations.
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The Great East Japan Earthquake
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Population has been decreasing since
1970s in Tohoku and Sanriku Costal Area
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Sanriku Coast
concentrated in
some towns or cities
which have major
fishing ports.
Population density
1s totally lower in
comparison with
the inland area.
Since 1970’s, the
population turned
to decrease owing
mainly to the
reduction of far-sea
fishery.

Population of the
most of
municipalities
decreased from
1970 to 2000, while
it increased in 8.7%
totally in Tohoku
Region.



Industrial Structure of the
Area. highlv urbanized

0% 20% 40% 60% 80% 100%

BEUREE IBUEE oFIREEXE T
1t sector 284 sector 3 sector Others

Only 11.3% of labor population is working at first industrial sector.
Source: National census agency.

http://www.buildcon.arch.t.u-tokyo.ac.jp/shinsai/html/miyagi_shikuchoson/kesennuma/
sangyo.html

Fishery is the major
industry of the region but
small scale by aged
fishermen mainly.
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[.essons learnt from this storv

Who adapt for whom?
+ Nature 1s changing. Society is changing, too.

Not engineering adaptation, resilient adaptation must be
considered.

¢ Top down allocated budget tends to cause maladaptation.

¢ The main barriers are lack of communications among

stakeholders, and lack of leadership at community.
Because of uncertainty, risk, and responsibility?



)57

CBh (Hapless)



Top page Site guideline Fukushima prelecture home page
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Fukushima prefecture radioactivity measurement map
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[.essons learnt from this storv

¢ The Earth and Society are Complex Systems

¢ Our interventions in the environment are based
on a simplified vision of it. No experts exist,
nothing i1s certain. There exist side-effects,
unintended consequences of our decisions.

¢ Human perception has limits. The more we
think we know, the less we know. Risks
Inherent in the sciences themselves.

¢ Disaster could be a window of opportunity for
adapting to and transforming to a new arena.
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Resilience 1s a property of a system in Engineering,
Ecology, and recently Sociology.



Resilience as nropnertv of complex svstems
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RESILIENCE AS THE RESULT OF ABSORPTIVE, ADAPTIVE, AND
TRANSFORMATIVE CAPACITIES
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Change Transformative
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Intensity of shock/stressor impact
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Intensity of change / transaction costs

stability flexibility change
Coping/ Adapting Transforming
:F-‘_]’wﬁij(rj'% rehabi“tating (incremental (transformational
A adjustment) responses)
Interventions < — >
Short term resilience
(reducing impact of i"vﬁ Bﬁ
vulnerability) Protective \ J
— ) |
FaH (ex post)
‘ outcomes
ol a
Preventive ==
(ex ante) BHY
(Bt — objectives
Promotive
. (asse;;;]s) Assessment matrix
18 el AR
Transformative IR
Long-term (agency) !

(addressing structural
causes of vulnerability)
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The adaptive cycle (Holling 2001, Gunderson and Holling 2002): a useful metaphor for understanding incremental and radical innovation

in complex SES. Adapted from Panarchy by Lance H. Gunderson and C. S. Holling, editors. Copyright © 2002 Island Press. Reproduced by
permission of Island Press, Washington, D.C.

’ 1.Preparing for change J
| T~ s ECRIRERH

3.Building resilience of _— --Figidity “
the transformed system ’ S trap
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— Fhases of transformation
[ from Olsson et al.(2004)
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« “poverty trap” (RERIFERE) : B=60F, ¥EUMEIFEIEFHY.

o “rigidity trap” (ELRIFEM ) ¢ BIFRAIRHINE, SERLTH, FHNEITFEERE.
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To Sustainability
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So. what is resilience?

¢ Precaution to uncertainty

¢+ Window of opportunity

¢ Bridge to sustainability

¢ Approach to distribute risk
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LLoss and Damage by Disasters could be the forces of the
evolution of human society

fafl / REALLRL 9 AR S RIBHIEN T

¢ Some part of loss and damage 1s unavoidable because
there will be always unprecedented events. We must

learn to live with risk.

¢ The reduction of loss and damage must be realized by
the transformation of social systems, our mindsets and

our values. AR RHEMEEZRN KB EASIKRRINE,

BE RN, MENEFEE.

From —

® Over-populated

® Depopulated

® Over-centralized

® Over-industrialized

To

® Well-distributed
® Autonomous

® Self-organized
® Adaptive



Summarv

Building resilience i1s a process of self-learning and
reorganization,

requiring accumulation of knowledge, on-the-ground practice, and
collaborations of multiple stakeholders.

It relies on strong bonds across similar groups, bridges among diverse
ogroups, and links between different levels of action.
Building resilience requires a coordinated effort that unites
governments, businesses, research organizations, academia
and communities.

Disaster 1s a window of transformation, enhancing
resilience.

Local and community owe assets — knowledge, know-how, trust,
connections and social support systems, along with more tangible assets — play
an 1mportant role in sustaining or building local capacity to
be resilient.



¢ We cannot solve our problems with the same
thinking we used when we created them.

Albert Einstein

o We can bring the best parts forward into
our best future. But only if we see how
thoroughly our world differs from the past.

Douglas K. Smith, “On value and values™



