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【Purpose and Background of the Research】 
Stratospheric sudden warming (SSW), which is 

associated with a breakdown process of wintertime 
polar vortex, is a typical extreme weather event in 
the stratosphere-troposphere (S-T) coupled system 
(Fig.1 is a schematic illustration of the coupled 
system). Prediction of SSW occurrence and 
assessment of its impact on the coupled system 
have been remained as difficult problems, because 
SSW is a highly nonlinear dynamical phenomenon 
characterized by a natural internal variation in the 
coupled system. It is an unresolved problem how 
this kind of extreme weather events will respond to 
the variations of natural and anthropogenic 
external forcings, such as the 11-year solar 
irradiance variations and volcanic eruptions for the 
former and the increase of greenhouse gases or 
ozone depleting substances for the latter. 

In this research, we aim to understand the 
dynamical linkage among these internal and 
external variations of the S-T coupled system 
comprehensively, and to contribute for improving 
our ability of prediction of extreme weather events.  
 

【Research Methods】 
This project consists of the following four 

research groups, including several collaborators 
abroad: 1) data analyses, 2) mechanistic circulation 
model and statistical studies, 3) general circulation 
model and numerical weather prediction model 
studies, and 4) MRI climate model studies. 

We perform comprehensive studies on phenome- 
nological description of the extreme weather events 
of the S-T coupled system, understanding their 
dynamical processes with a hierarchy of numerical 
models, and future projections with a state-of-art 
climate model. 

 
【Expected Research Achievements and 

Scientific Significance】 
We investigate the feature of these internal and 

external variations in the current climate by 
analyzing the observational and forecast datasets, 
and make validations of climate models by 
paleoclimate simulations and sensitivity studies. 

Based on these studies for the past and present 
climates, we assess the impact on the future 
climate of the S-T coupled system with projection 
uncertainty. 

We hope this research project will contribute 
toward the promotion of international research 
collaboration, including WCRP/SPARC activities. 
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Figure 1  An illustration of the dominant 
dynamical processes in the stratosphere- 
troposphere coupled system. A Japanese 
version of Plumb (2002) Fig. 2 with some 
additional things. 


