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(2) Understanding and explaining unusual climate event such as  
      anomalous hot year and extreme snowy winter 
 
(3) Paleoclimate modeling and its possible linkage with proxy-  
      based researchers    
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(1a) Evaluation of CMIP3&5 climate models for IPCC-AR4 and AR5 

(i) This work was supported by the Global Environment Research Fund of the 
Ministry of the Environment (USD 750,000; JPY75,000,000).  

Approx. USD 500,000, FY2008- FY2011, Code S5-2 
Approx. USD 250,000, FY2012- FY2014, Code 2A1201 

 

(ii) Job opportunities 
 PD researcher, Tomoshige INOUE (2008-2012) 
 PD researcher, Masamitsu HAYASAKI (2012-15) 
 

(iii) Publication and Outreach 
       5 papers published in the international Journals 
           (GRL, JGR, JAM, JMSJ, SOLA) 
 
Among these, Ueda et al (2006; GRL) and extended papers revealed the 
physical process involved in the wind-precipitation paradox of the Asian 
summer monsoon and raised a question for uncertainties in the climate 
models.  - which were cited in IPCC-AR4 as well as AR5.  
 
We made outreach booklet about the global warming and monsoon 



Ueda et al. (2006; GRL) 
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Comparison between CMIP3 and CMIP5 

CMIP3 CMIP5 Rain, winds (MME, Future) 

In the CMIP5, the monsoon flows in the tropical Indian Ocean are 

projected to decrease, however…. outside of the tropical Indian Ocean, 

enhanced monsoon westerlies and weakened trade winds newly 

emerge. 

Ogata, Ueda, Hayasaki et al.(submitted) 



Inter-model variability among CMIP5 

Tropical Indian Ocean 

Indian continent ~ SCS 

The most models show 
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Ogata, Ueda, Hayasaki et al.(submitted) 



(i) This work has been supported by the SOUSEI Program of the Ministry of 
Education, Culture, Sports, Science, and Technology of Japan since December 
2012 until March 2017  (USD 11,000,000; JPY1,100,000,000).  
 

(ii) Job opportunities 
 - 5 PD researchers and 4 assistant staffs in UT 
         - Supervising  28 researchers in Meteorological Research Institute 
 

(iii) Publication and Outreach 
       - Projected future change of tropical cyclone (Nature C.-C., 2013) etc etc 

(1b) Provide risk information of climate change for the society 

11 billions 

Theme C 
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Nagoya Univ ISM 

FY2012-FY2016 



Hawaii 

Murakami et al. (2013, Nature-C.C.) 

A suite of future warming experiments (2075–2099), using a state-of-the- art 
high-resolution global climate model1–3, robustly predicts an increase in 
tropical cyclone frequency of occurrence around the Hawaiian Islands.  

Projected increase in tropical cyclones near Hawaii  



Projected increase in tropical cyclones near Hawaii  

Murakami et al. (2013, Nature-C.C.) 

movie 



(2) Understanding and explaining unusual climate event such as  
      anomalous hot year and extreme snowy winter 

- The aim of this theme is to reveal physical processes that are responsible 
for anomalous climate event occurred in Japan and neighboring regions 
 

- Ueda and Tanaka have contributed to ALL-JAPAN working group for 
“extreme climate” as researcher and advisor.  
 

- Focused on excessive snowfall event occurred in 2009, 2010 and 2011 
winters in terms of continued La Niña event by use of in situ observations 
together with linear baroclinic model, which has been submitted to IJC.  



La Niña related heavy snowfall around Japan 

Heavy snow years in Japan 
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Enhanced tropical convection 

induces H’ over the Asian continent 

and resultant L’ is responsible for 

strong north-westerly and ensuing 
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Kibe and Ueda (2011; in preparation) 

Ueda et al.(2014; IJC, in revision) 



Heat-induced response to the atmosphere 

Ueda et al.(2014; IJC, in revision) 

Contribution of idealized grid heating to the development of the anomalous cyclonic 
circulation over Japan. The plotted values of each grid are the regional mean of the stream 
function at 500 hPa averaged over 110°-150°E, 30°-45°N, corresponding to the same 
individual heating anomaly.  

The largest contribution can be seen over the maritime continent and its neighboring 
regions, which is caused by the enhanced convection relevant to the La Niña 
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L’ 
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(3) Paleoclimate modeling and its possible linkage with  
proxy-based researchers    

- Joined paleoclimate modeling Intercomparison project (PMIP) since 2009 
KYOTO WS. 
 
    This project is not supported financially, but yields many papers on Pliocene 
with joint researchers in the world (8 papers)  
    ex.) Nature Climate Change (2013). 
            One students got Ph. D.  
 
- Studied the Last Glacial Maxima (LGM) and Cretaceous climate, which get 
published in the international journals (Clim. Dyn, JMSJ) 
 
 
- Made collaboration between proxy-based researchers through “JALPS” project 
         One exchange student from Shinshu univ. got Master degree 
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3Ma(Pliocene) 

PMIP targets 4 periods to understand inherent process in the climate 

variations 
第四紀 

(鮮新世) (更新世) 

新第三紀 

(完新世) 

LGM: Last Glacial Maximum（最終氷期最大期） 

6ka~ Hypsitherml (気候最適期/縄文海進） 

① 

② 
④ 

③ 

Lisiecki and Raymo (2005) 

glacial-interglacial cycle 



Mid-Pliocene (3Ma) 

SST Anomaly (relative to present) 

Reconstructed SST from proxy data 

shows  remarkable warming in the 

Atlantic, especially in the higher 

latitudes while the anomalies are 

obscure in the tropics. 

Monsoonal rainfall is much suppressed, 

while African monsoon expands poleward 

( ≈ green Sahara?) 

 

=> Implicating reversed mosnoon-

deserat mechanism  

Rain and χ200 Anomaly (relative to present) 

← decrease rainfall increase → 

Japan 

Kamae, Ueda, Kitoh (2011) 

PRISM3 
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Kamae and Ueda (2012; SOLA) 



Pliocene Joint Studies 2009~ 



Surface Temperature Precipitation 

AO-GCM Experiment in LGM 

Ueda et al. (2011, Clim. Dyn.) 

LGM-anomaly (annual mean) 
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20 
皆さんの勉強はもとより、筑波大出版会の存続のためにも、どうぞお買い
求めください（植田には印税は入りません） 



“Climate System Study” will appear in English in this spring (2014)  



日経サイエンス2/17 


