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It is required  to assess the impacts of extreme weather in future 
environment.  
 
The DPRI is conducting a comprehensive disaster estimation using the 
output from very high resolution JMA/MRI AGCM (AGCM20, 20 -km in 
spatial and 1 hour in time resolution), which is running under the 
KAKUSHIN Program (Innovative Program of Climate Change 
Projection for the 21st Century) of MEXT (the Ministry of Education, 
Culture, Sports, Science, and Technology, Japan).  
 
In this presentation we introduce a procedure to assess impacts of 
strong Typhoon emerged in the Global Warming experiment 
conducted by MRI.  
 



1.  Identification method of extreme 
event with high societal impact  

2.  Dynamical downscaling of  
the identified extreme typhoon  
to estimate its possible maximum  
wind speed and precipitation  



It is assumed that the societal damage due to extreme 
weather depends on three factors, strength of the 
extreme event , potential loss of society  and the 
vulnerability  of the society.   

 

Disastrous Event Potential Index (DEPI), I(n), is a measure of the 
extreme weather to the society.  
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u(i, j, k) is the wind speed at the location (i, j) with historical order  k.  

p(i, j) is a weighting function of location (i, j) reflecting potential loss. 

q(i, j, k) is a weighting function of ranking k at (i, j) reflecting 

vulnerability. 

DEPI for wind  ( u can be displaces by precipitation for rain 

hazard )  



rank  event  
DEPI 
score  

person  building  

death  injured  damaged  flooded  

1 
typhoon T9119  

Sep.  1991  
689  62  1,499  107,447  22,965  

2 
typhoon T7920  

Oct. 1979  
560  111  478  7,523  37,450  

3 
snow  storm  

Mar. 1979  
516  20  153  4,725  184  

4 
typhoon T8210  

Aug. 1982  
461  95  174  5,312  111,902  

5 
snow storm  

Feb. 1994  
327  5 54  372  92  

6 
typhoon T9612  

Aug. 1996  
311  4 77  2,989  1,675  

7 
typhoon T9918  

Sep. 1999  
303  36  1,077  47,150  23,218  

All of them are recorded as a significant event in the reports published by the 
government agency.  



AGCM20 
Future  

The highest DEPI event in the future climate is a typhoon.  



Maximum wind speed 
distribution  
during typhoon period  



How the maximum wind speed 
distribution during typhoon 
passage changes?  

Dynamical downscaling with a modified 
initial condition are conducted.  



1.  Identification method of both 
meteorologically and sociologically  
extreme typhoon in the future climate  

2.  Dynamical downscaling of  
the identified extreme typhoon  
to estimate its possible maximum  
wind speed and precipitation  



WRF -ARW  ver3.0.1.1  
grid resolution Dx 5km  

grids  453 x 453 x 50  

time step Dt 30sec.  

initial  time  2093/08/30 06UTC  

analysis period  2093/08/31  06UTC ~ 09/02  00UTC 

boundary input  JMA/MRI  GSM (AGCM20)  

cumulus scheme  Kain-Fritsch  

microphysics  WSM6 

PBL sheme  MYJ Level 2.5  

outputs  wind speed at 10m (1min.)  
precipitation, surface  pressure (5min.)  
others (60min.)  



Dx=5km  453 x 453 x 50 grids  



189 tracks  



If the typhoon's initial position can be shifted to various locations, 
typhoon track is expected to be shifted as a result.  
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lateral boundary  

typhoon position shift  



U, T... PV 

At first, potential vorticity is calculated 
in each pressure level.  

Typhoon has higher potential 
vorticity than surrounding area.  
So in the potential vorticity field, 
typhoon area can be detect easier 
than wind and temperature field.  



PV 

The higher potential vorticity area is 
shifted to another area.  



PV U, T... 

And then meteorological field 
is calculated by potential 
vorticity inversion technique.  



100km westward  100km eastward  

control  

OLR 

cloud image  



100km westward  100km eastward  control  





189 tracks  



Which track is the 
¬worst trackº for the 
central Tokyo?  
 
The maximum wind speed 
in the central Tokyo 
during typhoon period is 
estimated every track.  
 
¬worst trackº is 
determined as the 
maximum of the 
maximum wind speed.  



AGCM20 

¬worst trackº 
Central Tokyo  



mm/h  

AGCM20 

¬worst trackº 
Central Tokyo  



longitude  
at 34N  

maximum  
wind speed  

at Tokyo  
during TC event  

Dangerous for Tokyo  

Tracks between these thick 
curves cause the relatively 
stronger wind on the 
central Tokyo than outer 
tracks  



hourly precipitation  daily precipitation  



Tone River  
Basin  

Tokyo  

    Main Points 
- Yakatahara (1677.5 km2) 
- Yattajima (5133.6 km2) 
- Tone-Ozeki (6058.8 km2) 
- Kurihashi (8772.2 km2) 
 
    Dam Points 
- Yagisawa Dam 
- Naramata Dam 
- Fujiwara Dam 
- Aimata Dam 
- Sonohara Dam 
- Kusaki Dam 
- Shimokubo Dam 
     
   (listed from the top) 

Simulation of River Discharge using 
Precipitation Output ṕTone River 
BasinṖ 

Tone-Ozeki  
Kurihashi  

Yattajima (
µ�o�å )   
Design Flow RateH�22,000 m3/s  H�200yearsH� 


