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Recent and near-future developments 

in climate projection 

• Establishment of earth system models 
– w/ carbon and other bio-geochemical cycles 

– enables more realistic mitigation strategies 

• Initialized climate prediction 
– Near-term (decadal) prediction (initiated in CMIP5/AR5) 

– Best use of earth system observations and state-of-the-art climate models 

– Seamless weather-climate prediction 

– Initializing earth system models 

• Monitoring and predicting air pollution, bio-geochemical processes, and emission 

• High-resolution ensemble 
– Regional assessments 

– Event attribution for extreme events 

– Risk management / adaptation measures 

• Breakthrough in model physics 
– Emergence of cloud-resolving climate models 

• reduces parameterization uncertainties 

• enables better assessments of extreme events and climate sensitivity 



Near-term (decadal) prediction 

IPCC AAR5 WG1 Ch.11 
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hiatus 【hɑɪéɪṭəs】  
隙間, 裂け目, 間隙,  活動休止 

(類) an interruption in the intensity 

or amount of something 

Recent pause in global warming: 

the "Hiatus" problem 

←Obs. 
2001-2010 

Hiatus 

pattern 

in GCM→ 

Watanabe et al. (2013) 

"Ishii" data 



台風静止画２ 



Changes in extremes 
Future change of TC days 

Green circles 
indicate >90% 
significance 
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Daily precipitation (mm) during July 1-10 

(Top: 1979-2003; Bottom: 2075-2099) 

Kanada et al. (2012) 

http://www.mri-jma.go.jp/Information/logomark-sjis.html


SAT anomaly @Japan (Jul-Aug) [K] 
 

Warming increases the risk of heat wave 
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Event Attribution 
2013 heat wave in Japan … 

   caused by global warming? 

No, but … 

   it may have contributed, 

and … 

the risk of having similar or 

severer events has increased 

by XX %. 

 

8.9% 1.3% 

Imada et al. (2014) 

Contribution of GW (ALL-NAT) 

cf. BAMS reports for 2011-13 events 



Prediction skill : NICAM  vs. Operational NWP 

Miyakawa et al. (2014)  Nature Communications 

Global Cloud System Resolving Model 

NICAM 

NICAM from phase 1 

NICAM from phase 8 NICAM all 

NICAM from phase 2 

Operational NWP models 

(Nov-Mar, 2008-2012) 


