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１．The 2016 Kumamoto Earthquakes
• At 21:26 on April 14th, 2016, a magnitude

(M) 6.5 earthquake occurred at a depth of
10 km in Kumamoto.

• At 1:25 on April 16th, 28 hours later, a M7.3
event occurred at a depth of about 10km
there again.

• Both events brought a seismic intensity,
Shindo in Japanese, of  7 in JMA scale, at
Mashiki Town
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２０１６年５月１４日 平田直撮影＠益城町

Death toll Totally
destloyed

193 8,414
houses

As of 2017 Feb. 1 

180K people evacuated 
at maximum
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Surface faulting and known active faults
• Along the Futagawa

fault zone, about 30
km long, a series of
surface faults are
found.

• The maximum
faulting is 2.2 m
right-lateral slip at
Mashiki town, 
Dozon area.
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Right-lateral surface slip

2016, May 14th Naoshi Hirata @Mashiki town
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Major Active 
faults

（97faults）

Head quarters for 
Earthquake Research 

Promotion (HERP)
Earthquake Research 

Committee (ERC)
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Long term evaluation of active faults
〇Hinagu fault zone 日奈久断層帯

• Takano-Shirahata Segment: M6.8
• 2 m Right lateral slip
• Occurrence probability can not evaluated because an average interval is not

konw

〇Futagawa Fault zone 布田川断層帯

• Futagawa segment: M7.0
• 2 m Right lateral slip
• Occurrence probability : about 0%－0.9% in 30 yrs.
• Futagawa segment belong to a fairly high group
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2013, Feb. 1
HERP, erC

• Average Interval ：8100 – 26000 yrs
• Latest event：ac 6900～ac.2200 yr 

before 
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• Along  the Futagawa segment of the 
Futagawa fault zone, an earthquake with 
M7.0 may occur with a 2 m right-lateral slip.

• A chance of occurrence of the event is 
approximately 0 to 0.9% in 30 years.

• The segment is classified to belong to  “fairly 
high possibility” group among about 100 
prominent active faults.

Assessment of the Futagawa fault zone
in February  2013 by ERC
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Kumamot Prefecture KamiMashikiGun
Kosa town Shirahata Yamaide
2017年2月11日 ©Naoshi Hirata

Trenching
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2016年4月21日の様子2016年4月21日の様子

水のたまり方から，左手側が低下
していることが分かります．この
地下に活断層があると予想
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2016年4月21日の様子

水のたまり方から，左手側が低下
していることが分かります．この
地下に活断層があると予想

National Institute of Advanced Industrial Science and Technology (AIST) : Trenching 
Survey by the MEXT Project for the 2011 Kumamoto Earthquake 10
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Probability of M6.8+ in 30 yrs
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Central Kyushu:18-20％

Whole 
Kyushu: 
30-42％

© Earthquake Reserch Committee, 
Headquarters for Earthquake  Research 

Promotion (HERP)
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Probabilistic Seismic 
Hazard Assessment:

A chance of Japanese 
Seismic Intensity 6- or 

larger in 30 years: 
as of Jan. 1 2016

©HERP, ERC

• Injury by traffic accidents: 
24%

• Suffering from fire: 1.9%
Probability of earthquake occurence
＋ Site amplification

益城町宮園

28%
熊本市東区

14%
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Epicentral Distribution
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（2016 April 
14, ～2017 

Jan, 
31,Depth ０
～20km、
M≧2.0）

2017 年１月の地
震を濃く表示

As of now, 
seismic 

activities are 
getting quite , 

but stil
continuing
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Temporal 
Change 
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Inland shallow earthquakes in Kushu (1889- )
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①1889 Kumamoto 
earthquake was 
associated with 4 M6 
class events in 6 yrs

②In 1916, M６class 
events occurred in 10 
month 

③In 1975, 2 M6 in 3 
months

①
②

③

④
⑤
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208 M≧７ events in 148 yrs
(1868 -2016)
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208 M≧７ events in 148 yrs
(1868 -2016)
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M7 class event 
occurs once or twice 

every
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HERP, ERC (2018)

M8-class earthquakes along the Sagami Trough

死者１万人
1923 大正地震

1703 大正地震 1923大正地震
Great Kanto
105,000

1855安政地震
Ansei-Edo  EQ
7,000

M7-class earthquakes caused by subduction of 
Philippine Sea Plate from the Sagami Trough

1703元禄地震
Genroku EQ
10,000 fatalities

Sever Seismic Disaster in Kanto
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• 太赤線で囲まれた範囲が評
価対象領域を示す。

• 細赤線は最大クラスの地震
の震源域を示す。

• 破線は本評価で用いたフィリ
ピン海プレート上面の等深
線を示す。

M6.7〜7.3の地震
●：本評価で対象とした地震

(9地震）
（参考）
●：大正関東地震(1923)の余震
○：前回評価対象とした地震
★：M8クラスのプレート境界地震

M7 class events 
associated with 

Philippine Sea plate 
subduction

2017/2/15
HERP, ERC (2014)
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Metropolitan Earthquake

Hazard (External force to a society)
An “usually” large earthquake which is as large 
as the 2016 Kumamoto earthquake, which may 
occurr anywhere in Japan

Exposure   ： Extraordinary large
Disaster iIsk ： Large
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An earthquake which may cause a 
gigantic earthquake disaster in Tokyo 

Metropolitan area
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可能性のある場所
１９の断層を「仮定」

震源断層の想定

首都直下地震の揺れと被害の予測

都心南部直下地震
（Mw7.3)
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内閣府が検討対象とした「首都直下地震」の断層

仮定



© 2017    Naoshi Hirata, Earthquake Research Institute
The University of Tokyo

Assumed earthquake beneath southern 
CBD Tokyo （M7.3）

2015/4/17 JRC2015 23

Estimated fatality: 
23,000
Economic losses: 
JPY 95 trillions 

JMA Intensity

Seismic Hazard/Risk Estimation

7
6+
6-
5+
5-
4
=<3

Central Disaster Prevention Council, 
Cabinet Office （2013）

Area with 6-
is 4,500 km2

30% of Tokyo, 
Chiba, 

Kanagawa, 
Saitama 

Prefectures.
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Crush of 
buildings, 

6,400
28 ％

Landslide60
0％

Fire 16,000  

70 ％

concrete-
block wall 
collapse

500
2％

Total: 23,000
Not correctly 
evacuated

Central Disaster Prevention Council, Cabinet Office （2013）

JRC2015

3.2. Death toll by the southern central business 
district (CBD) earthquake（winter/evening)

Injured ：
123,000

Totally collapsed/ 
Burned 610,000




