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Height Distribution of the Tsunami accompanied with the 1741 Kanpo Volcanic Eruption of the 
Oshima-Ooshima Island on the coasts of Esashi and Matsumae Districts, SW Hokkaido

1 2 2 3 4

5 5 5

2
1941 M

60 km
1741 7 13

19

Satake
2001

1467

2000
1998 1467

1977 1979
1998 1984 2014

2016

1

2

3

4

5 

8
1

1741

2002 T
1998 I

2
GPS

2

2009

2



150 33 2017

1 1884 D

2 1892 D

3 D

4 D

5 1935 D

6 D

7 1881 D

8 D

9 1931 D

10 20 1981 D

11 D

12
1959

D

13
1982

D

14 95 1921 D

15 1897 D

16 2 1971 D

17 1902 D

18 1871 D

19 D

20

21 1892

22
1959

23
1967

24

25

26

27 1974

28 1968

29
1977

30

31

32 6  2 
1983

33
1974

34
1979

35 1956

36 1914

37

38 1898

39 1965

40 1968

1



151
1741

I

1741

2002

2

3

3

A

B

 D (1941) S3 SH
SZ 1983,1989,1993 NS NS2 NS3 NS5 1

1998,2002,2005,2012

41 SH

42 SH

43 SH

44 SH

45 SH

46 SH

47
1969

SZ

48
1987

SZ

49 1984 NS

50 1982 NS

51
1993

NS

52 NS2

1998 NS3

53
2002

NS3

54 48 NS5 1

55
2008

NS5 1

56
1995

NS5 1



152 33 2017

C

3
A B

C
A

1741 7
23

55

A

30 120 km
150 km

4

A

A

2015

4

1 2

2002 A
2

2002

7 19 7 5

100 km

4 23

23

A

B

1865 68
1741 100

A
A C



153
1741

C

S3
304

7 19

8 1
12 23

1741
7 19 4 12
23

A

A
C

70
A

C
C

C
8 7 19

10

15 km D

E

19

2 1737
1801

4

2 1869

6 1853

1974

1979



154 33 2017

A
B C

2
A

4 7 23

4 5

1
A

C 10
8

A

B

B

B

A C
60

B 50
B

A C
A

4
A

60 B

B A

B
A

B A
B

B

A

B 50

50



155
1741

2 A B C

42.1292,139.9856 300 400 50

42.087395,140.052853 30 60 60

42.071219,140.065257 150 150
30

42.03912,140.088966 217 270
30

42.023222,140.10241 40
12~13

42.000587,140.122668 15

41.993935,140.12855 8 20

41.974338,140.135519

41.9685,140.1354 130 70
30
10

41.912444,140.141129 17 17

41.900148,140.140529 30 30 50

41.891464,140.138369 60 60

41.8693,140.1276 7 200
600 130

70

41.827554,140.126704 4 5 20

41.806451,140.088832 20

41.803464,140.10967 60

41.7647,140.0701 6 30

41.752098,140.061734 30

41.7411,140.0526 20 20

41.727499,140.042538 14~ 15

41.702175,140.024754 70
1

50

41.64904,139.997757 8

41.604572,139.985035 27
5~6

30

41.590307,139.985421 10

41.547078,139.992334 370 380 360 100

41.524559,140.003557 130
5 0 ~ 6 0

60

41.503029,140.016946 60 150 20 20

41.488579,140.018989 18 19 40

41.480143,140.026654

41.4684,140.0299

41.448896,140.043924 30 40

41.42829,140.108943 30 40 800

41.42829,140.108943 30

1774 1786



156 33 2017

B 50

B
3

120 km
30

7 19
A 7 23

4 3
2

B 2
B 100

100

1 3
4 A 10

C

B

B
2 1 B

A

1
2

A C

B

B

A
B

B
40

9 1669 6 6 1786
5

40
1

9
18 9

1669
24 72

40 40

B 2

40 30
A

B

40 30
100%

A



157
1741

B

B
A

B
30

C

B

B A C
B

A B C

B

B

B

B 2

B

A B C 3

2002
3

D2 356
1467

21
11 1761 6 8

SH
413 7 19 6

30
1467

1467



158 33 2017

1467

15km

7
24 5

19
20 16

24
A

A

A
A 5+150+380+4+100+60+30+17+70+270+

150+400
1,636

C
11 8

1916 C

16
17 33

1949
8

2000

2,000

1

3,000

8
3000

3000

99%

4 1833 4 1793
2

4 10 26 1833 12 7
15

M7.8

 1998



159
1741

4 12 28 1793 2 8
14

M6.9~7.1

S4 696 4
40

3
a 9 5 11 1681 6
26 7 5 11

 2005
b 12 9 15 1762

10 31  2014
c 6 4 1804 7

10  2015
3

2015 12 15

1  1833



160 33 2017

16

T I

1



161
1741

1 m 2 
m

1 m 2 m
D

41 43  6.9 N 140 59  27.2 E

S3 302 7
24

5

 

2002 1
5,6

2

I 5 6

6.3 m
1998

2 2
41 28  55.03 N 140 15  18.41 E

C
 

5 km

19 20 16

I 3.1 m
0.5 m 3.6 m

1998
Z 1998

41 26  34.0 N 140 14  25.0 E

19 20 16

I 4.2 m



162 33 2017

3 1998

1 m

5.2 m C
41 24  59.9 N 140 10  10.8 E

T
300 m

23 m

T
1 km

T

T 20 m

2
T 13.6 m

T 5.8 m

T

40.1 m

S 302 7 24

19 7

30 10

7



163
1741

4 A 2
4.59 m

3.0 m
7.6 m C

41 25  40.2 N 140 06
52.6 E

2

7 19

4 B 3
7.23 m

1.0 m
8.2 m

m
1.5 m

6.7m
B 41 25  42.3 N

140 6  31.6 E

4 T A
B



164 33 2017

3

5 km
5

9 1669 15
A

B 40 30

B

A

B

20
30

T 6.3 m

0.4 m 6.7 m

C
1 m

C T
GPS

41 26  
51.5 N 140 02  39.3 E

2 km

9 1669 20
6 1786 11

2  3  

5



165
1741

9 1741
72 40

25 11

A
B

40 30

A

40
40 1 5

200
15% 30

8 28

2002

6

4

5 4



166 33 2017

4
15.67 m

15.7m
A 6

2002
15.9m

GPS

41 27  46.3 N 140 01  42.4 E

5

2 km
A

9 1669 18
6 1786

7
20 B

40

10

30

A
60

9 18

30
20

5.84 m 7 6

2.0 m
7.8 m

41 28  44.1 N  140 01  33.6 E
C

6

7



167
1741

1 km

A
5 6 C

18 9 A
C

1

A

18 9

9 1669
6 6 1786 5

17 5 6
3 1

A

8

10 24
18 6

1 3

2 1689
8

2

7
6.29 m

6.3 m

41 29  11.5
N  140 01  24.8 E

1 2 m

8

7

8 2 1689



168 33 2017

B

 

8
1758 25 6

C 60
A

150 B
20 20

20
C

60 130
A 150

20 150

C
60 130

B
20 20 60

50 60

1 3
3 m

T

4 m

3 T 

6.60 m 4.0 m

T
10.6 m A

41 30  
10.6 N  140 01  05.2 E 9

4.0 
m 1

3

9

3 km
C

130 A

150

B
60 5 60

9 1669



169
1741

70

60 70
C

130

4 1691
6 1917

9
14.62 m

11 12 10
14.6 

m B
41 31  23.9 N 140 00  17.3 E

2 5 1

9

10

10

11 6 1917



170 33 2017

B
D

16 B D
2

14
13 2 3
C 15

A B C D

A 11.88 m 41 32  
48.2 N 139 59  45.7 E

B 12.98 m 41 32  
49.7 N 139 59  46.7 E

C : 15.42 m  
41 32  50.7 N 139 59  46.8 E

D 16.87 m  
41 32  51.8 N 139 59  47.2 E

A

2.0 m
B

2.0 m

15.0 m C C

15.42 m

D 16.87 m

15.0 m B

15.4 m C

3 km

1661 73
70

C
370 80

A
380 B

100 360
C

11
8

370 80
450

1

1
70

370 80
T

11 12

14
4 A~D

A
A

A



171
1741

A
15.4 m

A

13
14

2

12  

13 6 1917

14  
A D

11

12



172 33 2017

15 C

16 D

13     
 

14

13

12 2
5 1

13.6 
m 13.6 
m

2.0 m
15.6 m

C 41 33  20.5 N
139 59  13.3 E

3 km
1

9 1669 2
10

C
10

2
10

T
2.5 km

48 m



173
1741

1.6 km

9 1669 14
C

27 A
4 5

32 27 5

17 18

10.30 m

15 16

10.3 m
41 36  19.5 N  139 59  17.7 E

6
1917

6

17

18

15 16 6 1917



174 33 2017

D

T
33.4 m

6

17 18 19 20
9 1669

6
20 90

4 km
6 km

A B

C 8

17 

18 1917

19

20



175
1741

GPS

6 km
2

14 15

9 1669
23

A

B
50

C 70

50 70
1

50 1

19 20

19

21
25 m

200 m 30 m

1440

19

1457
16

H

21

20 6 1917

19



176 33 2017

21

23 24  

21
22  



177
1741

24

1

T

22

23
19.39 m

19.4 m
41  42’ 13.0” N 140  01’ 16.8” E

A
A 19.4 m

500
500

9

22

H
  

        
3 1750

9 14  

21
22

19

25 m

GPS
25 m

C 41 42  10.2 N 140 01  
16.3 E

22

H

   
6 1465 9

15 7
3 1750

9 15

6 1465
8 1457

1

10

7
1741

9 3 1750
1
9



178 33 2017

25  19
C

T

20 B

34.7 m
GPS

C 25
GPS 3.40m

41 42  20.7 N 140 01  38.2 E

50 m

9 1669 3 6
1786 10

14 5
A

B C

A

C
20

20 14
20

22 26 27
6.92 m 20

20
2.0 m

8.9 m C
1

2.0 m
3.0 m

2 3

41 44  30.9 N 140 03  
14.2 E

4 km

9
15

C 20
B 20

A

14 5



179
1741

23 6 1917

26 27

B C
A

1

24 28 29
8.69 m

2.0m
10.7 m

C
41 45  3.9 N 140 03  40.9 E

22



180 33 2017

2 km

9 1669 20

6 1786 60
120

A
C 6

B
C

60
6

24 25 6 1917

28   
0

 

29  

7.70 m 26 27
30 31 6

2.0 m
9.7 m

41 45  53.9 N 140 04  11.8 E

4 km
1 km

A
B 30

C 20



181
1741

26

30

27 6 1917

31

30
20 1
0.67

2.0 m

2

32 33

4.82 m 28 29
2.0 m 6.8 
m C
41 48  27.7 N 140 5  15.0 E

29 6 191728



182 33 2017

9 1669 140
150

6 1786 210
370

2
30

2
A

B 60 A

A B

A

B

60

B

A

6.6m

32

33

30  
31 6 1917



183
1741

GPS
6.6 m

60
2.0 m

8.6 m 30 A
C 41 48  12.9 N 140 06  
14.4 E

3.7 m 30 B

5 km

17

10
100

350
A 3 1

4 5 B
20

60 3 1 20
4 5

34 35 3 1

34 35

32 33 6 1917



184 33 2017

4.36 m
20 4 5

2.0 m
6.4 m

32 33 41 50  56.4 N
140 07  33.8 E

C

7.241 m 3 1

A 100

C
7

80
188 C

JR

36 37

27.06 m
41 51  17.5

N 140 07  39.4 E

7

36

38 39

37



185
1741

X

9.84 m 41 51  26.2 N 140 07  
31.5 E 38 39

D

3 km

17 60

6 1786 190 200

C
60 A

60 B
50

50

60

3.0 m

34 Q 40 41
5.54 m
3.0 m
8.5 m 41 53  

25.0 N 140 08  11.2 E

34
P 42 43 10.39 m

2.0 m

12.4 m
41 53  24.2 N 140 8  12.2 E

Q 8.5 m P
12.4 m

34 35 6 1917

41 Q40 Q



186 33 2017

P 12.4 m

C

50
30

A C

B 2
50 1

50 50
100 2

60 1741 70
40

55 5
50 30

36 P 44
6

4 5

P

1 36 Q
45

P 9.43 m
9.4 m

41 53  59.7 N 140 08  24.7 E

B
Q 4.57 m

41 53  57.5 N 140 08 25.6 E

P
4.8 m

30

42

43
P

1 km
9

1669 40

7 1710

A 4
5 30 C 30

B



187
1741

2 km
2

T

38

20.34 m
46 47 20.3 m

D
41 54  9.9 N 140 09  47.9 E

36 P Q

37 6 1917

44 P

45 Q

38



188 33 2017

1.5 km

9 1669 9

7

6 1786
30 100

A 5 6
17 C 17

B

25
20 5
100 6 1

17
6

1 2.0 m

48 1
6.46 m

2.0 m
8.5 m 39 40

49 C 41 54  39.2 N
140 08  24.4 E

46

47

39

40 6 1917



189
1741

50

4 120
304

1220
4

A 70
11 8

C 130
B 30 10

100
B

I T

41
50
51 9.35 m

2.2 m

50 cm 1.6 m

11.6 m
A 41 58  

2.7 N 140 07  58.8 E
T I

7.8 m 8.0 m

11.6 m

48

49

41



190 33 2017

4 km
2 km

52,53

26.33 m

D

41 57  43.5 N,140 12  17.7 E
T 26.3 m

GPS

3 km

9

42

43 6 1917

5151
 
 



191
1741

1669 10

C 8
B 20

A

20
8

2.0 m

 45

44
44 5.14 
m 54 55

2.0 m 7.1 m
C 41 59  

39.9 N,140 07  33.2 E
8

3.0 m

3 m

2.0 m

52

53

44

45 6 1917



192 33 2017

1 km

9 1669
14

C 15

A

C

1 1
2

1 1
2 A

B
B

20

15
2

20
10

15
2.0 m

3.02 
m 46,47 56,57

2.0 m
5.0 m 42 00  

02.2 N,140 07  21.9 E
C

54  

55

46

47 6 1917



193
1741

1 
km

C 15

40 m

10 m

2 km

4

A 4 5

C 40
40

B
12 3

C A
B C

A

B C

A

2
B C

a
4 5

56

57



194 33 2017

b
10 2

8 8
40

A B C

10 8 40

 

4 5

A

2

1.0 m
3.0 m

3

49 P
58 8.08 m

1.0 m
9.1 m 42 01  

49.7 N,140 05  43.8 E
C

Q 59
10.39 m

60
3

10.20 m
61

3.0 m
13.2 m

42 02  10.4 N,140 05  33.4 E

48

49 6 1917



195
1741

58 P 59 Q

60 61

1 km

9
1669 30

6 1786
60 200

A C
270

A
49

T

T
20 m GPS

6.94 m
62

42 02  50.7 N,140 04  57.6 E
50

8 km

9 1669 40



196 33 2017

10 1798
119 699

A 5 6
150 C

150

118
59

2

52 P, Q, R 3

52 P

150

3 m

63
66 R

2 
m 16.7 
m R 42 04  29.3 N, 
140 03 47.8 E C

63

50

51 6 1917

62



197
1741

3 GPS

52 Q

100 5
6 95

14 m Q

52

63  64

65 66  



198 33 2017

Q 2.0 m
15.7 m

15.7 m
16.7 m

16.7 m
2 km

9
A B C

5 
km

9 1669
80

10 1798 57 216

A
10 400

C 300

B
50

7 5 12 6
1 31

7 19 9

9
T

150
15

53

54 6 1917



199
1741

67

9.08 m
2

3.0 m
12.1 m

42 07  44.9 N,139 58  58.2 E

55
B

68 70
13.31 m

42 07  43.7 N,139 59  0.1 E

12.1 m
12.1 m

2
B

55 P Q 56 6 1917



200 33 2017

1 km

T

8 1788
48 1741

26

8 27

48 8 1 26

69 70  

67  68

71,72 10.12 m

1 m
11.1 m

42 07  52.0 N, 139 57  56.5 E
57,58

B
12.1 m



201
1741

71  72

57 58 6 1917

1741
3

3
59 2

A B

C D
A C

19.4 m

2
3

3



202 33 2017

59  1741

30 120 km  



203
1741

3    
          I T 1998 2002

m
m

m

41 43 6.9 140 59 27.2 1.0 D

41 28 55.0 140 15 18.4 6.3 0.0 6.3 C I

41 26 34.0 140 14 25.0 3.1 0.5 3.6 Z I

41 24 59.9 140 10 10.8 4.2 1.0 5.2 C I

41 25 40.2 140 06 52.6 4.59 3.0 7.6 GNSS RTK C

41 25 42.3 140 06 31.6 7.23 1.0 8.2 GNSS RTK B

41 26 51.5 140 02 39.3 6.3 0.4 6.7 C T,

41 27 46.3 140 01 42.4 15.67 0.0 15.7 GNSS RTK A

41 28 44.1 140 01 33.6 5.84 2.0 7.8 GNSS RTK C
41 29 11.5 140 01 24.8 6.29 0.0 6.3 GNSS RTK B
41 30 10.6 140 01 5.2 6.6 4.0 10.6 A T,
41 31 23.9 140 00 17.3 14.62 0.0 14.6 GNSS RTK B
41 32 49.7 139 59 46.7 12.98 2.0 15.0 GNSS RTK C
41 32 50.7 139 59 46.8 15.42 0.0 15.4 GNSS RTK A
41 33 20.5 139 59 13.3 13.6 2.0 15.6 C
41 36 19.5 139 59 17.7 10.30 0.0 10.3 GNSS RTK D

41 42 13.0 140 01 16.8 19.39 0.0 19.4 GNSS RTK A

41 42 10.2 140 01 16.3 25 0.0 25.0 C
 41 42 20.7 140 01 38.2 3.40 (GNSS RTK)

41 44 30.9 140 03 14.2 6.92 2.0 8.9 GNSS RTK C
41 45 3.9 140 03 40.9 8.69 2.0 10.7 GNSS RTK C
41 45 53.9 140 04 11.8 7.70 2.0 9.7 GNSS RTK C
41 48 27.7 140 05 15.0 4.82 2.0 6.8 GNSS RTK C
41 48 12.9 140 06 14.4 6.6 2.0 8.6 C

41 50 56.4 140 07 33.8 4.36 2.0 6.4 GNSS RTK C

41 51 17.5 140 07 39.4 27.06 27.1 GNSS RTK X

41 51 26.2 140 07 31.5 9.84 0.0 9.8 GNSS RTK D
41 53 24.2 140 08 12.2 10.39 2.0 12.4 GNSS RTK C
41 53 59.7 140 08 24.7 9.43 0.0 9.4 GNSS RTK B
41 53 57.5 140 08 25.6 4.57 GNSS RTK
41 54 9.9 140 09 47.9 20.34 0.0 20.3 GNSS RTK D
41 54 39.2 140 08 24.4 6.46 2.0 8.5 GNSS RTK C

41 58 2.7 140 07 58.8 9.35 2.2 11.6 GNSS RTK A

41 57 43.5 140 12 17.7 26.33 0.0 26.3 GNSS RTK D
41 59 39.9 140 07 33.2 5.14 2.0 7.1 GNSS RTK C
42 00 2.2 140 07 21.9 3.02 2.0 5.0 GNSS RTK C
42 01 49.7 140 05 43.8 8.08 1.0 9.1 GNSS RTK C

42 02 10.4 140 05 33.4 10.20 3.0 13.2 GNSS RTK C

42 02 50.7 140 04 57.6 6.94 (GNSS RTK)

42 04 29.3 140 03 47.8 18.69 2.0 16.7 GNSS RTK C

42 07 44.9 139 58 58.2 9.08 3.0 12.1 GNSS RTK B

42 07 52.0 139 57 56.5 10.12 1.0 11.1 GNSS RTK B



204 33 2017

27

 2005
1681 6

20 169 182
 1977

52 49 70
 1979 1741

54
343 350
 2003

pp1660
 1998 1741

15 85 105
 2002

CD R
2009

B 65 4
320 331
 2001

pp649
 2001

pp606
 2015

32 241
249
 1941

pp754
Sa take  K.  and Y. Kato  2001  The 1741 Os

hima Oshima Eruption: Extent and Voluma 

of Submarine Debris Avalanche  Geophs.  
Res. Letters  427 430
 2009

25 20
9 13

 1944
pp191

 1983
pp961

 1989
pp1222

 1993
pp1043

 1984

9 527 537
 
2002 1741

28 15 44
 

2014 1741
12 1762

4 1833

31 215 252
 

2015 1804
1833

32 181 220
 

2016

1741 4
1833

33
 1998
pp512
 2002

pp583



205
1741

 2005
pp814

 2013
pp625

 1998 2
pp238



206 33 2017



207
1741


