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Typhoon Haiyan, 2013/11/4, The Philipines	

Landslide by Typhoon 26#, 2013/10/17，Izuoshima, 
Japan	

Snowstorm, 2014/2/14, Yamanashi, Japan	

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



China censors coverage of deadly 
Beijing floods. 2012/07/24	

Subway station in New York is shown 
flooded with water during Hurricane 
Sandy. 2012/10/29	

Thailand flood waters gain on 
Bangkok, 2011/10-11	

Emergent evacuation in 
Kyushu, Japan. 2012/07/12	



Sandstorm in Phoenix, 2012/9/7	

Drought in China, 2010	

Zud strikes Monglia, 2010	

Sea level rise, Venice, 2012/11/11 	





生态变化 

沙漠化 
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. 	

水资源变化 
 
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. 	

空气变化 



(WWF, 2009) 

OECD report:  
Top 10 cities in the world 
risky to coastal flooding:  
Kolkata and Mumbai in 
India; 
Dhaka, Bangladesh;  
Guangzhou, China;  
Ho Chi Minh City, Vietnam;  
Shanghai, China;  
Bangkok, Thailand;  
Rangoon (Myanmar),  
Burma; Miami,  
Florida, United States; 
Hai Phong, Vietnam  
(Nicholls et al. 2008). 	

(Flooding)	









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







南相馬市太田地区空間放射線量 	









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

Photo taken during site visit on 
01/10/2012 
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Year 

Government Flooding Data 1989-2006 

Source: Wise Adaptation to Climate Change, Ministry of the Environment 
(2008) 
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Date	

Monthly observed sea level at Hiroshima  
(December 1963-December 2011) 

Source: JMA/ Permanent Service for Mean Sea Level  

•  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 
it difficult to attribute 
recent rise to climate 
change 

•  Hiroshima is not an 
isolated case - sea levels in 
the Seto Inland Sea rising 
faster than the global 
average (bottom left) 

Year	  
Seto 

Inland 
Sea	  

Global	  

1960-2010	   2.1mm	   -	  

1961-2003	   2.8mm	   1.8mm[±0.6
]	  

1993-2003	   8.8mm	   3.1mm[±0.7
]	  Source: JMA/ Permanent Service for Mean Sea Level  



Organiza)on	  
Concerned	  

about	  climate	  
change?	  

Access	  to	  	  unbiased	  
climate	  change	  
informa)on?	  

Know	  where	  to	  
find	  out	  about	  
climate	  change?	  

Addi)onal	  informa)on	  

Itsukushima	  
Shrine	  

Organiza2on	  
✓	   ✗ ✗ 

•  No standardized tide monitoring 
system 

•  Climate change not part of 
management plan, despite UNESCO 
recommendations 

•  No studies on long-term impacts of 
increased flooding 

Na2onal	  Shrine	  
Organiza2on	   N/A	   N/A N/A 

•  Unable to respond to proposed 
interview questions - no knowledge of 
climate change 

Prefectural	  
Government	   ✗	   ✗ ✗ •  Shrine’s responsibility for site 

management 
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Source: Wise Adaptation to Climate Change, Ministry of the Environment (2008) 

Source: Itsukushima Shrine Organization (2012) 
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u  Awareness of climate change risk is very 
limited at all levels in Japan. 

u  Knowledge gap between scientific research and 
implementation on the ground. 

u  No standardized guidance for inventorying 
damage in and out of organizations.  





３．１１Kesennuma City 

Kesennuma  
City 

３．１2 Kesennuma City 





l  Sanriku Coast 
concentrated in 
some towns or cities 
which have major 
fishing ports. 

l  Population density 
is totally lower in 
comparison with 
the inland area.  

l  Since 1970’s, the 
population turned 
to decrease owing 
mainly to the 
reduction of far-sea 
fishery.  

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

source: National Population Census	



http://www.izcc.tohoku-gakuin.ac.jp/
liberal/Ttakano/kenkyu/
sanriku2008census.pdf	

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.  	

1st sector	 2nd  sector	 3rd   sector	 Others	



u  Who adapt for whom? 
u  Nature is changing. Society is changing, too. 

u  Not engineering adaptation, resilient adaptation must be 
considered.  

u  Top down allocated budget tends to cause maladaptation.  
u  The main barriers are lack of communications among 

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







①对于放射性污染，学者，政府，居民，人类本身还只有非常有限的知识和信息 



②工程去污，有些效果，只是表面。森林， 土壤，地下水等的影响和去污，未知多多。 

http://www.maff.go.jp/j/kanbo/kihyo02/godo/pdf/2-8_jyosen.pdf	



http://www.mext.go.jp/b_menu/shingi/chousa/kaihatu/016/shiryo/__icsFiles/afieldfile/
2013/06/24/1336650_1_1.pdf	

③受灾地区的人口、雇用、医療、農業、保健、損失補償等，问题成山。非常复杂。 



④政府，市民制定了的重建规划。但是核污染问题不解决，实施无从谈起。 

http://www.city.minamisoma.lg.jp/index.cfm/10,208,c,html/208/20130412-085203.pdf	



u 平常	
•  受灾	

•  新的平常 
目
标
和
远
景
在
哪
里
？	

地震	

海啸	

核电	

希望尽快跳出不幸的状态	



u  The Earth and Society  are Complex Systems 
u  Our interventions in the environment are based 

on a simplified vision of it. No experts exist, 
nothing is certain. There exist side-effects, 
unintended consequences of our decisions. 

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

u  Disaster could be a window of opportunity for 
adapting to and transforming  to a new arena.  





u 预防:  
u  Precautionary Principle 

u 防灾:  
u  Disaster Prevention 

u 救灾:  
u  Relief 

u 恢复:  
u  Recover 

u 重建:  
u  Reconstruction  



u 重救灾，轻防灾 
u 重防止，轻预防 
u 重短期，轻⻓长期 
u 重技术，轻社会 
u 重恢复，轻转型 



u 减灾思路认为灾害不可能完全预知，防止。
重在综合预防，风险管理，以求减少损失。 

u 减灾要求综合认识灾害风险，建设弹性社
会。 



Threshold	

Stable Area	

Resistance 
抵抗力	

Shock／外力 

Resilience 
弹性	

Resilience is a property of a system in Engineering, 
Ecology, and recently Sociology. 	

Bouncing Back 
复原力	



适应 

 弹性 

渐
进
改
良	

结
构
改
革	

结果	

系统特性	

外
部
干
扰
／
冲
击	



吸收冲击 

适应变化 

结构转型 

弹性 

灵活性 

稳定性 

应对强度 



长期 

短期 

干预对策 

结果	

预防 

保护 

促进 

转型 

目的	

评价体系 



•  适应循坏由正面回路和回归回路构成。正面回路反映渐进改良，回归回路反映根本变革。	
•  “poverty trap”（贫困的陷阱）：缺乏创新，难以从回归回路中跳出。	
•  “rigidity trap”（僵化的陷阱）：固守成规抵制改革，导致突发变故，进入回归回路。	
•  灾害／危机可能是崩溃的导火线，也可以是再生的机会之窗口。	

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.	

贫困的陷阱	

僵化的陷阱	

危机／机会之窗	
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Vulnerability 
(Current Resiliency)	

More Resiliency	



u Precaution to uncertainty 

u Window of opportunity 

u Bridge to sustainability 

u Approach to distribute risk	

R
eflexive L

earn
in

g 
P

rocess 
	



u  Some part of loss and damage is unavoidable because 
there will be always unprecedented events. We must 
learn to live with risk.  

u  The reduction of loss and damage must be realized by  
the transformation of social systems, our mindsets and 
our values. 防灾减灾的弹性思考的关键是社会体系的重构，
思考方式，价值观的转型。 

l Over-populated 
l Depopulated 
l Over-centralized 
l Over-industrialized 

l Well-distributed 
l Autonomous 
l Self-organized 
l Adaptive 

From	 To	



u  Building resilience is a process of self-learning and 
reorganization,  
u  requiring accumulation of knowledge, on-the-ground practice, and 

collaborations of multiple stakeholders.  
u  It relies on strong bonds across similar groups, bridges among diverse 

groups, and links between different levels of action.  

u  Building resilience requires a coordinated effort that unites 
governments, businesses, research organizations, academia 
and communities. 

u  Disaster is a window of transformation, enhancing 
resilience. 

u  Local and community owe assets – knowledge, know-how, trust, 

connections and social support systems, along with more tangible assets – play 
an important role in sustaining or building local capacity to 
be resilient.  



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

u  Albert Einstein 

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

u  Douglas K. Smith, “On value and values”	


