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Geophysical tipping elements 
Risk Assessment 

Risk 
Identification 

Is there any unanticipated 
risk? 

Risk 
Analysis 

Occurrence probability? 
Uncertainty? 

Risk 
Evaluation 

Effect to society? 
 

S10-3-(2), (3), & (5) 
Influence function according 
to climate change/variability 

and social change 

S10-3-(4), (5), & (6) 
Evaluation of risk characteristic 

of geophysical critical 
phenomenon using climate 

model 
S10-4 

Socio-economic scenario 

S10-1 
Synthesis analysis 

S10-2 
Risks of ecosystem & agriculture 

S10-3-(1) 
Risk 

analysis	



http://hydro.iis.u-tokyo.ac.jp/ 5 (Timothy M. Lenton, et al., PNAS, 2008)	



Theme	  3;	  Iden+fica+on	  and	  analysis	  of	  cri+cal	  climate	  risks	  
① Risk	  analysis	  of	  a	  geophysical	  cri+cal	  phenomenon	  and	  generaliza+on	  of	  the	  

whole	  of	  theme	  3	  
–  Consequences	  of	  geophysical	  cri+cal	  phenomena	  are	  es+mated	  based	  on	  record	  of	  the	  past	  

historical	  climate	  change	  and	  the	  numeric	  simula+on.	

② Es+ma+on	  of	  climate	  risk:	  water,	  health,	  energy,	  and	  food	  
–  The	  risk	  of	  sectors	  caused	  by	  a	  climate	  change,	  such	  as	  water,	  health,	  energy,	  food,	  etc.,	  is	  

analyzed	  by	  combining	  a	  numeric	  simula+on	  and	  the	  past	  disaster	  sta+s+cs,	  and	  is	  shown	  
for	  every	  climate	  change	  level.	  

③ Climate	  change	  risk	  iden+fica+on	  around	  the	  Cryosphere	  and	  generaliza+on	  
of	  a	  geophysical	  risk	  iden+fica+on	  
–  About	  geophysical	  cri+cal	  phenomena	  centering	  on	  the	  Cryosphere	  which	  may	  arise	  

associate	  with	  a	  climate	  change,	  the	  genera+ng	  mechanism,	  a	  threshold	  value,	  a	  scale,	  and	  
uncertainty	  are	  grasped,	  and	  a	  geophysical	  risk	  is	  summarized.	  

④ Climate	  change	  risk	  iden+fica+on	  around	  the	  Oceanosphere	  
–  About	  the	  geophysical	  cri+cal	  phenomena	  in	  the	  Oceanosphere	  which	  may	  arise	  in	  

associate	  with	  a	  climate	  change,	  the	  genera+ng	  mechanism,	  a	  threshold	  value,	  a	  scale,	  and	  
uncertainty	  are	  grasped.	  

⑤ Evalua+on	  of	  uncertainty	  and	  risks	  due	  to	  climate	  change	  
–  About	  the	  geophysical	  cri+cal	  phenomena	  which	  may	  arise	  in	  associate	  with	  a	  climate	  

change,	  uncertainty,	  such	  as	  a	  threshold	  value	  of	  the	  genera+ng	  and	  a	  scale,	  is	  sta+s+cally	  
evaluated	  using	  a	  numeric	  simula+on	  and	  paleoclimate	  data.	  
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S Characterization of the geophysical critical but 
"should-be-avoided" phenomena accompanied 
by stopped thinking about the consequences 
T Global impact assessment including regional 

distribution 
T Achievement as research results from Japan 
T Probability analysis dependent on the climate change 

level 
T Contribution to rational goal setting of stabilization 

S Contribution to the policy and science within 
100 years and more 

Expected outputs	


