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‘Climate Model’ = a climate in a computer 
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Weather Predictions 

Today’s 
state 

a bit 
latter 

Tomorrow 

・ ・ ・ ・ ・ ・ ・ ・ ・ 

Numerical Weather Predictions  
vs 

Climate Change Projections 

Initial condition is 
Critically important! 
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1. Descretize atmosphere,  
ocean, land into ‘grids’ 

2. Define physical quantities 
(wind, temp, ..) at each grid 

3. Solve equations of physical  
principles that govern climate 
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Numerical Weather Predictions  
vs 

Climate Change Projections 
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Climate Projections 

100 yrs 
later 

・ ・ ・ ・ ・ ・ ・ ・ ・ 

Scenarios of 
GHG etc. 

Initial condition is 
Not important! 

1. Descretize atmosphere,  
ocean, land into ‘grids’ 

2. Define physical quantities 
(wind, temp, ..) at each grid 

3. Solve equations of physical  
principles that govern climate 
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Socio-economic development 

Emissions of GHGs etc. 

Atmospheric concentrations of 
GHGs etc. 

Climate Change 

Impacts on society and 
ecosystem 

Adaptation Mitigation ⒸTDK, JCCCA 

Climate projection is a part of ‘scenario 
analysis’ of climate change 
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Hawkins and Sutton 
 (2009, BAMS)   

Major sources of uncertainty 
in climate projections 

1. Scenarios/forcings (esp. for longer term) 
2. Internal variability of climate (for shorter term) 
3. Model imperfection (important throughout) 



(IPCC 2013, Fig. SPM.7a) 

Scenario dependence 

Assessed ranges for surface warming 
Scientific uncertainty 
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(IPCC 2013, Fig. SPM.9) 

Assessed ranges for sea level rise 
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Simulated Surface Air Temperature Change 
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Simulated Precipitation Change 
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Past and Future Trends of Extreme Events 
Phenomena and 

direction of trend 

Changes occurred 

(typically 1950~) 

Human 

contribution 

Likelihood of future 

changes (Late 21C) 

Warmer/fewer cold 

days/nights 

Very likely Very likely Virtually certain 

Warmer/more hot 

days/nights 

Very likely Very likely Virtually certain 

More/longer heat 

waves 

Likely in some 

regions 

Likely Very likely 

More/more intense 

heavy precipitation 

events 

Likely more land 

with increases 

than decreases 

Medium 

confidence 

Very likely over most 

mid-latitude land 

and wet tropics 

More/longer drought Likely in some 

regions 

Low confidence Likely 

Increases in intense 

tropical cyclones 

Low confidence Low confidence More likely than not 

More extreme high 

sea level 

Likely Likely Very likely 

(IPCC WG1 AR5） 
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Projected Regional Changes 
East Asia: Enhanced summer monsoon precipitation; 

increased rainfall extremes of landfall typhoons on the 
coast; reduction in the midwinter suppression of 
extratropical cyclones. 

South Asia: Enhanced summer monsoon precipitation; 
increased rainfall extremes of landfall cyclones on the 
coasts of the Bay of Bengal and Arabian Sea. 

New Zealand: Increased warming and reduced precipitation in 
New Zealand due to projected positive trend in the Southern 
Annular Mode; increased extreme precipitation associated 
with tropical and extratropical storms 

Pacific Islands: Tropical convergence zone changes affect 
rainfall and its extremes; more extreme precipitation 
associated with tropical cyclones 
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Simulation of  
Temperature Change 

Scenario with no action 
(RCP8.5) 

Scenario to achieve 
 ‘below 2℃’ 
(RCP2.6) 
 

 
By MIROC5 Climate Model 

(AORI/NIES/JAMSTEC/MEXT) 
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