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Team (Theme) B of the 
Program for Risk Information on  

Climate Change 

 

  

Theme (Task) (i):  
Long-term global change projection 
based on diverse scenarios 

Theme (Task) (ii):  
Obtaining scientific perceptions on 
large-scale variations and 
modifications of climate 

(i) a: 
Development of 
an earth system 
model dealing 
with variations of 
greenhouse 
gasses, land use 
change etc.  

(i) b: 
Information 
gathering and 
examination on 
socio-economic 
scenarios toward 
stabilization 
target setting 

(ii) a: 
Development of 
technologies for 
numerical 
investigations on 
tipping elements 
and irreversibility of 
environmental 
changes (ice sheet 
collapse etc.)  

(ii) b: 
Development of 
technologies for 
numerical 
investigations on 
geoengineering 
(stratospheric 
aerosol injection 
etc.)  

Climate change projection contributing to stabilization target setting 
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Our sub-theme: goals and methods 
Goals： 
• Development of climate stabilization scenarios 
• To run our ESM with that scenario 
• To present the corresponding socio-economic scenarios 

 
Models 
Climate models 
• MIROC-ESM 
• JUMP-LCM (MIROC-lite-LCM) 
IAMs 
• CGE (like AIM) 
• GCAM 



Analysis with climate models:  
focusing on TCRE* 

 

Fig SPM. 10 (IPCC AR5 WG1) 

*: Transient Climate Response to Cumulative Carbon Emissions 



Tachiiri et al. (2015, ERL) 

Uncertainty in TCRE after the pCO2 is 
stabilized (in RCP4.5) 

・EMIC data 
・RCP4.5 
・512 member 
・12 parameters 
varied 
・Constrained by 
observation data 



2degree, 3degree stabilization 

 

RCP2.6 

RCP4.5 

black：RCP2.6 
red: 2℃ stab 

black：RCP4.5 & ext. 
red: 3℃ 



RCP4.5 EMIC CGE/GCAM 

 

Result with GCAM 

Matsumoto et al. (2015) 

Tachiiri et al. (2013) 
For RCP2.6, only high  
emission cases are feasible. 

Regional GDP (5%, 50%, 95% from  left)        

Primary energy for each type (5%, 50%, 95% from  left)            



Emissions - Price on LUC and non-CO2 GHG emissions 
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Kyoto GHGs  
[Gt CO2eq/yr] 

CO2 – FF&I 
[Mt C/yr] 

CH4 
[Mt CH4/yr] 

N2O 
[Mt N2O/yr] 

CO2 - LUC 
[Mt C/yr] 

F-gases 
[Mt CO2eq/yr] 

With GCAM by Diego 



• Remaining issues: 
– Stabilization of global temperature beyond 2100 

needs to be checked  (application on IAM beyond 
2100?). 

– Uncertainty of climate models (climate sensitivity, 
carbon cycle feedbacks etc – by tuning MAGCC in 
GCAM,  or using Hector model?) and IAMs 
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Carbon price 
[2005 USD/tC] 

Global temperature 
increase [deg C] 



CM-IAV-IAM community linkage 

・We are interested in your ongoing 
attempt to couple ESM and IAM. 
・Recently we (NIES and JAMSTEC) 
had a meeting on future 
collaboration and had some 
discussion on this. 
・Tentative conclusion is we have to 
investigate the merit of the coupling 
more carefully before full coupling. 

11 Collins et al. (2015, GMD) 

・We are keen on CM-IAV-IAM linkage.  
・Scenario Initiative (lead by CRIEPI) provides the place to 
interaction among various field of scientists. Held 2-3 times a year. 
Information exchange, study meetings etc. 
・Contribution to ScenarioMIP and C4MIP 
 



Ad: An AGU-JpGU session 
• AGU and JpGU will have some 

joint sessions in the general 
assembly of JpGU (May) 

• No: A-GC09 
• Conveners：M Kawamiya, V. 

Arora（CCCma）, K Tachiiri, T 
Hajima 

• Date：May 23 (Mon) 2016 
• Venue: Chiba, Japan 
• Title：Development and 

application of land and ocean 
biogeochemistry components 
of Earth system models 

• Abstract deadline: Feb 18 

 

Scope 



Summary 

• I introduced our activity in Program for Risk 
Information on Climate Change, encompassing climate 
model analysis, socio-economic analysis and inter-
community linkage. We are using GCAM and may use 
Hector. 

• This week I want to learn your activity, integrating 
climate, socio-dimension, and other aspects.  

• Now we are discussing how the next project should be 
like. The Japanese government requires “Innovation”, 
and not easy for basic science to get big fund. We need 
some story, or “vision”. Happy if I can get hints for that. 
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