
#³Ă−ĂĂäMatlabÑ�Ã

%Z�

%Zòèíù

1	Ö%ZòèíùÖ�@

3	Ö%ZòèíùÖ�@



2016/11/28

1

http://www1.kaiho.mlit.go.jp/KOHO/chikaku/kaitei/sgs/index.htmj��1<ÑHPÙÛ

��"®üÑ�Uþ§�Ñ&c-�ÒGPS(GSNN)Ì:T�lÁÝË·Ü¼²j'ÌÒĀ
�lÑ�v

d�÷&�Ì×øªhÒ�ÚÏ·ÑÌ²hÐÙÜ ��j=ÑûrÑl£

j=6ÑI�

��ÌÑj=6
Ñ��l2

GPS�SÐÙÜ��ÌÑl£ÐÙÜ�Ð��e2



2016/11/28

2

[�f&«Ñ��Ñ2:|Ï-�Ñ`0
2009.04	~	2010.04

�����	��
�������
�
������

u%Ñ

�lr�9

2011;[�f&«Ñ�BÌÑj=rÑ��

ÀÑÙ¸Ïûúmß�¹Ü&«ÐÙÜj=&c-�¼}K�lÁÝ
ÆÑÒ�zÌ�ÖË

2011;[�f&«ß�¿ËÑOÆÏ�l�yþ
QYjpj=&«ih�l� “S-net”

ÀÝÔÌÑ§'Ñ�l�
Ð�¹Ë²j'ÌÑ:T�
l�ß_�Â²jÌÑ/&
«ß·ÈR¾]�ÄÜ

http://www.bosai.go.jp/inline/

QYjpg·Ðj=ãõêòÐgÉË²&«�ôih�
ß��Â²:TïèæõÂ²&«ßñáòæâîÌ]�ÄÜ

�jçðé÷�	�8føÐPÐ�°|¡xÁÝÆ·Æ�l�ßJ?



2016/11/28

3

��^Ñ`0

&«ÑRX]�÷{w
»Ú]�ÔÌÐ»»Ü
�HT¥ø

ihÑRX]�

b�»Ê� ÏRX�(ß

 �ÐÂ²�3ßW5¦Ð
¯·aÖÜ

36 

14O’E 141 142 143 144 

/ 
- 

Fig. 4. Aftershocks of the 1938 Shioya-Oki event (according to Abe and Tsuji, 1976). 
Large earthquakes of Ms > 7 are denoted by the large symbols together with the event 
number. The solid triangles and circles denote the aftershocks for the period from May 23 
to November 4, 1938, and during one year after November 5, 1938, respectively. The 
broken lines indicate approximate locations of the fault boundaries. 

breadth, about 40 km, of the aftershock activity is seen. Besides, the initial 
motions of tsunami waves are upward along the coast (Hatori, 1974). 
According to Abe (1973), these features indicate that the gently dipping 
plane is preferable for the actual fault plane. 

Another source of information about fault size is the tsunami source area 
which is estimated from arrival times of tsunamis obtained at many tide sta- 
tions. Iida (1956) estimated the length of the tsunami source area and Hatori 
(1974) reexamined his results. According to Hatori (1974), the tsunami 
source area is estimated as 3700 km2 with a length of 80 km. The aftershock 
area estimated before is found to be slightly smaller than this tsunami source 
area. However, this small difference is consistent with the idea that the fault 
dimension is about 0.8 times as large as the tsunami source area (Abe, 1975). 
In view of these considerations, we take a plane dipping 10” toward N70”W 
and having a size of 75 X 40 km2 as the fault plane of event 1. This fault 
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TECTONIC IMPLICATIONS 

The spatial distribution of earthquakes (mb _> 4.5) beneath the Shioya- 
Oki region and its vicinity shows the feature typical of island-arc structures, 
as shown in Fig. 12. Intermediate-depth earthquakes are lined up more or 
less continuously in a thin zone dipping 28” to N70”W. Deep earthquakes 
over the depth 300-400 km continue along this earthquake zone, though 
the activity is very low over the depth 200-300 km (Abe and Tsuji, 1976). 
The dip direction of the earthquake zone coincides well with the dip direc- 
tion of the 1938 thrust earthquakes. In the framework of the concept of sea- 
floor spreading and plate tectonics, the special relation between the shape of 
the Benioff zone and the geometry of the low-angle thrust earthquakes 
immediately suggests a model which represents the tectonics of this region. 
The model is schematically shown in the inset of Fig. 12. The oceanic litho- 
sphere (Pacific plate) is underthrusting at the Japan trench with a very low 
dip angle beneath the Japan islands (Eurasia plate). The low-angle thrust 
earthquakes of events 1, 2 and 3 are considered to represent a slip on the 
inter-plate boundary. On the other hand, events 4 and 5 are interpreted as 
large normal-fault earthquakes within the oceanic lithosphere, and do not 
represent a slip between the oceanic and continental lithospheres. These two 
events took place at the seaward side of the thrust earthquakes immediately 
after the thrust earthquakes, and the strike of the fault plane is almost 
parallel to that of the thrust earthquakes. These features suggest that these 
h&a-plate earthquakes were triggered by the preceding thrust earthquakes. 
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Fig. 12. Vertical cross-section of the seismicity (according to Abe and Tsuji, 1976). All 
the earthquakes of mu > 4.5 that occurred over the period from 1964 to 1972 are 
extracted from EC earthquake catalogues. The broken lines shown in Fig. 4 give the area 
of this profile. The five events are shown by open circles together with the event number. 
The velocity structure of P-waves inferred from explosion analyses is shown (H. Okada, 
personal communication, 1975). The inset shows a schematic model of the underthrust- 
ing of the Pacific plate in the southern Japan trench. 

Abe	(1977)

1938		M0	(x10^20Nm)		type			depth(km)

5/23				4.0																thrust							40

11/5				7.0																thrust							30

11/5				4.8																thrust							45

11/6				3.8																normal					17

11/6				3.2																normal						33?

2016	11/22			0.35					normal						11
2011	3/11					530										thrust					24
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