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1970~2009  

 

     

1 2009  3059.5  
2 1996  1987.0  

3 1987  1941.4  

4 2008   1470.9  

5 1978  1434.1  

6 2001  1315.0  

7 2005  1215.5  

8 2004  1181.5  

9 2007   1093.0  

10 1973  1073.7  

11 1974  1044.3  

12 2000  1022.1  

13 1990  985.6  

14 1989  937.3  

15 1998  921.3  

16 2008     885.6  

17 1986  827.0  

18 1985  814.2  

19 1986  803.9  

20 1972  796.2  
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1970~2009  
 

  

            

1 2009  3059.5  2009  593.4 2009  1514.1 
2 1996  1987  2005  450.2 2008   1070.1 

3 1987  1941.4  2001  439.3 1987  1050.4 

4 2008   1470.9  2008   433.3 2001  1032.4 

5 1978  1434.1  1996  367.7 2005  922 

6 2001  1315  2004  364.2 1996  887.7 

7 2005  1215.5  1987  357.7 1973  825.5 

8 2004  1181.5  1973  345.4 1978  805.6 

9 2007   1093  1998  340.7 2004  709 

10 1973  1073.7  1989  337.6 2000  698.5 

11 1974  1044.3  2000  336.1 1998  665.2 

12 2000  1022.1  1986  319.5 2001  651.8 

13 1990  985.6  2001  297.4 1989  629.9 

14 1989  937.3  2008     296.9 1992  628 

15 1998  921.3  1992  293 2004  618.7 

16 2008     885.6  1998  261.1 2007   614.3 

17 1986  827  2007   256 1998  606.7 

18 1985  814.2  1978  245 2008     604.7 

19 1986  803.9  2004  244.7 1986  580.3 

20 1972  796.2  1986  239 1972  558.4 

 



          

1 2002  186  2009  118 5 

2 2001  144  1970  113.8 2 

3 1981  142  2000  112 3 

4 1977  134  1996  94.5 4 

5 2005  125.5  2005  90 5 

6 2009  123  1998  87 3 

7 2001  121  1973  86.3 4 

8 2008   120  1994  83.7 2 

9 2001  119.5  2004  79.4 2 

10 1979  119.5  2008     74.2 4 

11 1996  112.5  2005  73.7 3 

12 1994  112.5  2007   72.3 2 

13 1981  112  2008   72.2 6 

14 1990  106  2008   69.9 3 

15 2005  103  1998  68.1 5 

16 1987  102.4  2002  67.2 2 

17 1974  99.6  1994  64.2 3 

18 1982  98  2007   64 4 

19 2007   96  2004  61.2 4 

20 1982  90  1978  61.2 4 
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1 2009  08/06 08/09 0.91  
2 1996  07/29 08/01 0.73  

3 1987  10/22 10/27 0.59  

4 2001  09/08 09/19 0.59  

5 2008   09/11 09/16 0.52  

6 2005  07/16 07/20 0.50  

7 2002  07/09 07/10 0.49  

8 2004  06/28 07/03 0.48  

9 2007   10/04 10/07 0.46  

10 2000  10/30 11/01 0.44  

11 1978  10/11 10/14 0.42  

12 1989  09/08 09/13 0.41  

13 2008   07/16 07/18 0.40  

14 2001  07/28 07/31 0.39  

15 1973  10/07 10/10 0.39  

16 1998  10/13 10/17 0.39  

17 2008     09/26 09/29 0.38  

18 1990  08/17 08/20 0.37  

19 1974  10/10 10/12 0.36  

20 1992  08/27 08/31 0.35  

      

619 76 33 -- -- 164  
51 22 463 503 880 

54 9 8 254 277 

94 10 265 0 0 

15 7 26 66 7 8 8896  

13 2 31 0 0 48 2145  

2 1 10 0 0 

3 1 4 270 0 

9 2 57 4 26 42 5623  

64 25 65 0 0 

4 3 8 6 0 

32 20 47 430 760 

20 6 8 8 2 5 8134  

111 103 188 645 1972 

30 38 85 1251 433 

28 10 27 4 26 

4 1 65 0 7 24 8714  

23 7 15 45 96 

14 3 3 264 112 

6 5 6 3 1 
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 0.90          

 0.57  0.58        

 0.96  0.97  0.60      

 0.74  0.82  0.57  0.80    

 0.16  0.18  -0.09  0.17  0.04  

 

 

Å  

 

Å

 



       

1 2009  08/06ȟ08/09  3 V 

2 1996  07/29ȟ08/01  2 V 

3 1987  10/22ȟ10/27  5 X 

4 2001  09/08ȟ09/19  special V 

5 2008   09/11ȟ09/16  2 V 

6 2005  07/16ȟ07/20  3 V 

7 2002  07/09ȟ07/10  9 V 

8 2004  06/28ȟ07/03  6 V 

9 2007   10/04ȟ10/07  2 V 

10 2000  10/30ȟ11/01  6 X 

11 1978  10/11ȟ10/14  6 X 

12 1989  09/08ȟ09/13  3 V 

13 2008   07/16ȟ07/18  2 V 

14 2001  07/28ȟ07/31  3 V 

15 1973  10/07ȟ10/10  7 X 

16 1998  10/13ȟ10/17  6 X 

17 2008     09/26ȟ09/29  2 V 

18 1990  08/17ȟ08/20  2 V 

19 1974  10/10ȟ10/12  5 X 

20 1992  08/27ȟ08/31  3 V 
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Typhoons in MRI-AGCM 



JAN FEB MAR APR MAY  JUN JUL AUG SEP OCT NOV DEC Total 
Per 

Year 

1979-2003 

(OBS) 
10 3 8 17 26 41 92 135 125 93 58 33 641 25.64 

1979-2003 7 2 5 11 16 48 63 77 79 68 34 20 430 17.2 

2015-2039 9 4 11 9 20 31 55 54 75 56 35 16 375 15 

2075-2099 3 3 4 10 11 31 46 64 53 51 28 9 313 12.52 

ѷּנӒḂ  -0.57 +0.5 -0.2 -0.09 -0.31 -0.35 -0.27 -0.17 -0.33 -0.25 -0.18 -0.55 -0.27 

1992-2010 

(OBS) 
4 2 3 12 23 26 65 112 92 65 40 20 464 24.42 

 



JAN FEB MAR APR MAY  JUN JUL AUG SEP OCT NOV DEC Total 
Per 

Year 

1992-2010 0 0 0 1 1 6 10 22 16 10 2 0 68 3.7 

1979-2003 0 0 0 2 4 8 21 17 14 6 3 1 76 3.04 

2015-2039 0 0 1 1 2 6 19 12 12 5 1 1 60 2.4 

2075-2099 0 0 0 1 4 4 17 18 5 8 2 1 60 2.4 
ѷּנӒḂ  0 0 -0.50 -0.19 +0.06 -0.64 +0.33 -0.33 0 -0.21 

1982  (0)

 110¯ E  115¯ E  120¯ E  125¯ E  130¯ E 
 15¯ N 

 20¯ N 

 25¯ N 

 30¯ N 

 



⇔  М⇔   Total Per Year 

1992-2010 38 52 17 107 5.63 

1979-2003 10 30 46 86 3.44 

2015-2039 19 21 39 79 3.16 

2075-2099 11 24 38 73 2.92 

* ה ᾼ ⇔ȳМ⇔ ᵅᴷᾼצ ᶮȲ
⁄ ᴷȴ ה ᾼ– ᵅᴷȴ 

* ắ Ȳ– ȳᵀ
צ Ғ ȴ 
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Variable Area Radius 50 100 150 200 250 300 350 400 

Typhoon 

precipitation 

Near TW 

Cat1+ 

Near Future 

DSAT ~+1.2 C̄ 12.8% 13.1% 26.2% 27.7% 20.6% 10.4% 12.0% 21.0% 

End of Century 

DSAT ~+2.5 C̄ 33.0% 32.5% 41.8% 32.9% 19.0% 12.2% 5.7% 0.2% 

Å ​ᾼ ϩ
оצ ᾼ  
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Variable Area Period 50 100 150 200 250 300 350 400 

Typhoon 

Precipitatio

n (weighted 

by TS life 

time) 

Near TW 

Cat1+ 

(1:0.68:0.68) 

Near Future 

DSAT 

~+1.2 C̄ 

-

23.3% 

-

23.1% 

-

14.2% 

-

13.2% 
-18.0% -25.0% -23.8% -17.7% 

End of 

Century 

DSAT 

~+2.5 C̄ 

-9.6% -9.9% -3.6% -9.7% -19.1% -23.7% -28.1% -31.9% 

​ᾼ ϩ оצ ᾼ  
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Extreme precipitation of typhoons 



PDF or CDF for R=100 Km  for typhoon near 

Taiwan 

Averaged 

Rain 

Averaged 

PWAT 

CDF of 

Averaged 

Rain 

T_air @ 2m 

Near Taiwan 

100 Km вӂᶁ ​ᾼ PDF or CDF 

Å ӐậᴞἬצ ( ⇔
ѿϱ)֯ӢỄ в, 

100km вᾼ
ӂᶁ  



Ratio of occurrence 

From Area Means 

(for extreme Typhoon events) 

1979-2003 2015-2039 2075-2099 

R<100km NW Pacific 1 1.34 2.59 

R<100km Taiwan 1 0.99 3.02 

Occurrences of extreme precipitations and extreme typhoons 

(criterion defined by the top 5% of present day) increase in 

the end of 21st century 



NO.1 NO.2 NO.3 NO.4 NO.5 

1992-2010 

Accu. 

Prec. 

1979-2003 

2075-2099 

2015-2039 



1992-2010 

24hr 

Max. 

2075-2099 

1979-2003 

2015-2039 

NO.1 NO.2 NO.3 NO.4 NO.5 




