
20 (1901 1 2 , 3 )

( )

< >

2011 3 11

9.0
2,933

19,100
6,020 

129,200
16 25

Mw
cm/s2

  JS
ES



980 cm/s2 (1G)
817 cm/s2 

0.8
1,308 cm/s2

1.3
2,933 cm/s2

3.0

EYE OF HURRICANE

1000 hPa 1000 hPa

100 2000 km

( )
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2004 16 (8 30 ) 18 (9 7 )

Spring-8

2004 16 (8 30 )

Spring-8

Spring-8

@ 500mm

50mm

153mm

92mm(9mm )

2004 16 (8 30 ) 18 (9 7 )

Spring-8

JS
ES



HP(2005)
(1) 16 18

(2) IS IS

IS 16 18
IS

(3) IS
16 18

HP(2005)
(4) IS

IS

(5) IS

(6)
IS

2004 6 (6 21 ), 10 (7 31 )

23 (10 20 )

1991

2004 6 (6 21 ), 10 (7 31 )

23 (10 20 )

1991
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HP 2004 8 HP 2004 8

2004 9 7 18 (Songda)

2003

2004 9 7 18 (Songda)

2003
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2004 10 20 23 (Tokage)

2012 4 3 5

43.5m/s

2012

4 2 21 1006hPa 4 3 21 964hPa
24 42hPa 2012 4 3 5
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Courtesy of Steven Love/Fotolia

-
-

Encyclopædia Britannica, Inc.

Tornado
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Tornado Video Classics, Tornado Project, Vermont USA

Tornado
JR

2005 12 25

2006 9 17
Joplin

Missouri 2011 5 22

Prevatt, U of Florida (2011)

EF4, 85m/s-88m/s
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Prevatt, U of Florida (2011)

Joplin
Missouri 2011 5 22

2011 4 16
2

34

2011 4 28
3

35 36JS
ES



37

2012 5 6

2

2 ( )

W=595kN 737kN

VOT = 109m/s 121m/s

110m/s

14 Maemi (2003 9 11 12 )

34.8 m/s
74.1 m/s

87 m/s

90 m/s
(Cao, Tamura et al., JWEIA, 97, 2009, 11-21)JS

ES



EF-Scale

EF0

EF1
EF2
EF3
EF4
EF5

EF
(m/s)

29 – 38

39 – 49
50 – 60
61 – 74
75 – 89
90 – 90

F-Scale

F0

F1
F2
F3
F4
F5

F
(m/s)

20 – 35

36 – 52
53 – 72
73 – 93
94 – 117
118 – 142

F
EF

McDonald, Mehta and TTU WISE (2006)

3s 3s

/

Encyclopædia Britannica, Inc.

/
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FNN

(
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Adam Goliger

( ) ( )

Adam Goliger

JS
ES



10
1 (1965.9.10) 69.8m/s
2 (1966.9.  5) 60.8m/s
3 (1977.7.31) 53.0m/s

2 3
1 (1966.9.  5) 85.3m/s
2 (1961.9.16) 84.5m/s*
3 (1970.8.13) 78.9m/s

F

A = 0.5m2

V = 10m/s   F =     30N     (3kg
V = 20m/s   F =   120N   (12kg
V = 50m/s   F =   750N   (75kg

V = 85.3m/s 2 , 1966.9.5
 F = 2200N (220kg
( 65kg 3

CAVCAVF 22 6.0
2
1

, 1992JS
ES



2006 9 17
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(Timothy Reinhold IBHS)

South Florida Building Code
Darwin Area Building Manual
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Hurricane Shutter
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1998 2000 6
1950
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60m

- 50 1
-

-

- 500 1
1.6

-
1.1
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H = 10m
q = 60 10  = 190 kgf/m2 = 1,860 N/m2

2000

V0 = 34m/s
q =0.6 {1.7(10 450)0.2}2 2.5 342 = 1,093 N/m2

V0 = 40m/s
q =0.6 {1.7(10 450)0.2}2 2.5 402 = 1,512 N/m2

V0 = 34m/s
q = 1,519 N/m2

V0 = 40m/s
q = 2,100 N/m2

1950 2000

cf. JS
ES



1

6.2
4.5

2006 11 7

(2006 11 7 )

9
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2006 11 7

9

(2006 11 7 )

500JS
ES



82 5
1458

13m JS
ES



, 1212

1986 12 28
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1986 12 28

2

... JS
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(1969 )
55,790 1,780
17,830 1,270

7,450 1,150
6,180 880
4,520 160
2,310 90
2,050     90
1,740 8,700

112,000

24
12

9
4 3JS

ES



( )

/
1 30 300

1 1

•
•
•
•
•
•
•
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(Disaster Statistics, UN/ISDR)

1970       1975       1980       1985       1990       1995       2000       2005

200

150

100

50

0

1970-2005

Year

Munich Reinsurance

14
12
10

8
6
4
2
0
1950  1955 1960  1965   1970  1975  1980 1985 1990  1995 2000 

YearJS
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Munich Reinsurance

70 -80%

Knowing but not acting !

Adam Goliger (CSIR) JS
ES




