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Mechanism of earthquake

http://www.jma
.go.jp/jma/press
/1804/09b/kaise
tsu20180409034
0.pdf
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Mechanism of earthquakes – This and past –

http://www.jma
.go.jp/jma/press
/1804/09b/kaise
tsu2018040903
40.pdf

https://gbank.gsj.jp/crstress/
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History of moderate earthquakes

http://www.jma.go.jp/jma/press/1804/
09b/kaisetsu201804090340.pdf
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Estimated intensity map by JMA

6

30 4 9
01 32

30 4 9 03 40 

http://www.jma.go.jp/jma/press/1804
/09b/kaisetsu201804090340.pdf

5
Intensity 5+

6
Intensity 6-

http://www.jma.go.jp/jma/kishou/info/colorguide/120524_hpcolorguide.pdf
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PGA map

676
3 500

5.5-5.1
6 5

http://www.kyoshin.bosai.go.jp/
kyoshin/quake/

2018 4 9 2018/4/19



PGV map

22.3cm/s

http://www.kyoshin.bosai.go.jp/
kyoshin/quake/
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PGA attenuation

M
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K-Net
http://www.kyoshin.bosai.go.jp/kyoshin/quake/
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6km

2018/04/09 -01:32:00.0 0
35.2°
132.6°
10.0km

0.8

       
 ( )

(
)

 N-S   E-W U-D
SMN006 35.194 132.498 477 564 172 676 5.5
SMNH04 35.092 132.531 552 182 289 582 5.3
SMN007 35.081 132.591 429 397 263 494 5.1
SMNH03 35.224 132.722 290 189 78 291 4.8
SMN016 35.196 132.815 152 121 62 184 4.1
HRS001 35.034 132.902 177 101 64 183 3.8
SMN004 35.288 132.9 167 112 59 172 4.1
SMNH16 35.342 132.899 153 130 62 170 4.7
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Comparison between monitoring sites and 
estimated intensity map by JMA
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http://www.jma.go.jp/jma/press/1804
/09b/kaisetsu201804090340.pdf
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Outline of calculation of estimated intensity map

J-map

172 

16 10 1 
http://www.data.jma.go.jp/add/suishin/cat
alogue/format/SvdEto_Suikeishindo.2_for
mat.pdf

Observed intensity: Io

Intensity at base
Ib=Io/A

Amplification: A

Ib(obs.) Ib(others)
Intensity on surface
Ie(others)=Ib(others)

Estimated intensity: Ie
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Estimation of motions from a record of a site

Observed motion: Uo

Intensity at base
Ub=Uo/A

Amplification: A

Ub(obs.) Ub(others) Motion on surface
Ue(others)=Ub(others)

Estimated motion: UeBase

Base

Base

Layer

Layer

Layer

Surface Uo1

Ub1 Ub3Ub2

Ue2 Ue3
A1=Uo1/Ub1 A3=Ue3/Ub3A2=Ue2/Ub2

Site 1 2 Site 2 3 Site 3
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Geological map of influenced area
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Collapse of torii gateway of Karita Shrine

https://www.asahi.com/articles/photo/AS20180409000151.html

http://www.yomiuri.co.jp/photograph/news/article.html?id=2018040
9-OYT1I50012
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News: Damage to fishery port and liquefaction

NHK
https://www3.nhk.or.jp/news/html/20180410/k1001139736
1000.html
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https://www.sankei.com/west/photos/180411
/wst1804110036-p1.html
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20 km
2018 4 9 2018/4/19

10 km

WEB

4 10

http://www.city.ohda.lg.jp/
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Consideration about necessity of reconnaissance
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Objectives of reconnaissance

(1) 6
K-Net

To clarify the actual damage situation and the site amplification characteristics at K-
Net Oda

(2)

To grasp the overall situation of damage to structures and geotechnical works

(3)

To look into the reality of slope failure and liquefaction with regard to roads and 
ports

2018 4 9 2018/4/19

Reconnaissance
2018 4 9 Earthquake occurrence

Reconnaissance schedule
2018 4 12 4 14

Investigation team members
Shinichiro Mori

4 Feng Jinge
Soichiro Kawahara

5 Anna Wakamatsu
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Damage to quay walls at Tagi fishery port facilities in Tagi Town
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Google Earth

Ejected sand due to liquefaction

Fissure

Fissure

Damage to houses around at Tagi fishery port in Tagi Town
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Hane Higashi fishery port in Oda City
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Hane Higashi fishery port in Oda City
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35 14'40.11"N
132 31'42.29"E

Damage to quay walls and apron Hane Higashi fishery port in Oda City
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Damage to quay walls at Hane Higashi fishery port in Oda City
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Damage to warehouse behind quay walls at Hane Higashi fishery port in Oda City
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Heavy damage to quay walls at Hane Higashi fishery port in Oda City
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Heavy damage to quay walls at Hane Higashi fishery port in Oda City
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30cm
SubsidenceEruption of sand and gravel

Heavy damage to quay walls at Hane Higashi fishery port in Oda City

2018 4 9 2018/4/19



Damage to quay walls at Torii fishery port in Oda City
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Damage to quay walls at Wae fishery port in Oda City
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2018.4.13

2018.4.13

25cm
Subsidence

Graveyard

Damage to quay walls at Wae fishery port facilities in Oda City
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Subsidence
10 cm

Lateral movement
8 cm

Ratio of overturned main grave 
stone = 0/364 Intensity<5+

Graveyard

Damage to quay walls at Kute fishery port facilities in Oda City
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Subsidence
9 cm (4 cm 5 cm 
9 cm (4 cm in this time and 5 cm 
previously) 



K-Net SMN006
Aftershock observation at SMN006

K-Net SMN006
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35 11'26.98"N
132 29'53.14"E

35 11'27.05"N
132 29'53.10"E

K-Net SMN006
Microtremor measurement at SMN006 for huddle test
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K-Net SMN006
Aftershock observation at SMN006
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K-Net SMN006
Microtremor measurement at foot of highland for SMN006

2018 4 9 2018/4/19



K-Net SMN006
Damage situation at foot of highland for SMN006
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K-Net SMN006
Grave yard at foot of highland for SMN006
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( 5 6 )

Only minor cracks on the internal walls were observed.
2018 4 9 2018/4/19 2018 4 9 2018/4/19
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K-Net SMN006
Locations of K-Net Oda (SMN006) and Intensity Meter Oda City Office

Ehime University Seismometers
EU-1 K-Net SMN006

EU-2

149 m
10m
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K-Net SMN006

Comparison between K-Net Oda (SMN006) and Intensity Meter Oda City Office

Ehime University Seismometers
EU-1 K-Net SMN006

EU-2

149 m
10m
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EU-1
EU-1

K-Net
(SMN006) Pref

Meter
Oda City 
Office

K-Net SMN006
Topographical amplification at SMN006

K-Net

2

K-Net SMN006
Topographical amplification at SMN006
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K-Net SMN006

(1)
Minor liquefaction in residential area in Oda city center
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4

2

(2)
Minor liquefaction in residential area in Oda city center
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(2)
Minor liquefaction in residential area in Oda city center
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Hole of sand eruption

Ejected sand
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Lateral spreading

Temporary toilet

5
2018 4 9 2018/4/19 2018 4 9 2018/4/19

8cm
8cm



1
25 1m
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4cm
Opening 4cm

4cm
Opening 8cm
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4cm
Opening 4cm

9cm
9cm
Opening 9cm, 
subsidence 9cm
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2
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12cm
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2
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2
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4
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Lateral spreading
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Concentrated damage area at Hane District in Oda City
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Damage situation at Shigaku in Oda City
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1

1

(1)
Damage to roof ridge tiles at Shigaku in Oda City
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(1)
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1

(1)
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2

(1)
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60cm

(1)
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(1)
Damage to a wooden house at Sambe Onsen, Shigaku in Oda City
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(1)
Damage to a wooden house at Sambe Onsen, Shigaku in Oda City

2018 4 9 2018/4/19

(1)
Damage to a wooden house at Sambe Onsen, Shigaku in Oda City
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(1)
Damage to a wooden house at Sambe Onsen, Shigaku in Oda City
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5-6m



(1)
Damage to a wooden house at Sambe Onsen, Shigaku in Oda City
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(1)
Collapse of a retaining wall at Sambe Onsen, Shigaku in Oda City
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(1)
Collapse of a retaining wall at Sambe Onsen, Shigaku in Oda City
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(1)
Collapse of a retaining wall at Sambe Onsen, Shigaku in Oda City
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(1)
Damage to roof ridge tiles at Sambe Onsen, Shigaku in Oda City

2018 4 9 2018/4/19

Roof tiles slid away

(1)
Damage to roof ridge tiles at Sambe Onsen, Shigaku in Oda City
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Roof tiles slid away

(1)
Strengthend concrete block wall at Sambe Onsen, Shigaku in Oda City
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(2)
Damage to roof ridge tiles at Shigaku in Oda City
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(2)
Situation of houses along central street in Shigaku in Oda City
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(2)
Damage to a steel frame structure in Shigaku in Oda City

2018 4 9 2018/4/19

(2)
Damage to a steel frame structure in Shigaku in Oda City
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(2)
Damage to a steel frame structure in Shigaku in Oda City
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(2)
Situation of houses along central street in Shigaku in Oda City
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(2)
Damage to earthen wall store houses at eastern Shigaku in Oda City
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(2)
Damage to roof tiles of a wooden house at eastern Shigaku in Oda City
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(2)
Damage to stone retaining walls at eastern Shigaku in Oda City
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K-Net SMN007
DK-Net Ochi (SMN007) in Misato Town
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K-Net SMN007
DK-Net Ochi (SMN007) in Misato Town
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DK-Net Ochi (SMN007) in Misato Town
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Hot spring and entertainment facilities at Ochi in Misato Town
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Hot spring and entertainment facilities at Ochi in Misato Town Damage to roof tiles of wooden houses at Ochi in Misato Town
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Failure of a natural slope at Kataragai in Misato Town

100m

2018 4 9 2018/4/19

Failure of a natural slope at Kataragai in Misato Town

100m
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Failure of a natural slope at Kataragai in Misato Town
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(1) 6 K-Net

(2) K-Net K-Net
100m

(3)

(4)
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(5)

8 12cm
8 14cm

1m

(6)

12

4
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(7)
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(8)

2

3 15cm
50cm

35cm
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