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Fig.1020070 0 0000000000000 00DOOOO
Estimated seismic intensity distribution map of the Noto Hanto Earthquake in 2007 and locations of surveyed sites
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Fig2 0OoODOO0OODOOOO0ODODOOOoDoDOoOoOooOo
Map of the Inafune area showing cracks developed during the
earthquake and the location of the surface-wave exploration survey
line
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Fig30(a)0ODOD0O0OOD0D0O0O0OOD0OOOO
Emergency countermeasures at a crack site in the Inafune area

O
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b)0O0O000000D0DOO0OOOOOO
Steep cliff at a disaster site in the Inafune area
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Fig4l (OO OO0OOOOOOOO
Head area of a landslide at the Wajima Business High School
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(b)0O0O00DoOOoO0OooOOoOoDooOog
Upheaval in the toe area of the landslide at the Wajima
Business High School
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Figs0 000000000
Index map of the Futamata area
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Fig60(a) JO OO ODOOOOOOOOOOOOOO
Crack in a farm road on the north side of the ] landslide block

() JOOODODODUDOOODODODOODODOOOO
Crack in the head area of the J landslide block and monitoring
equipment

Fig70OOoOoOoOOoOoOO
Opened joint of a drainage canal

Fig.80]O00OOO0OOOOOO0O
Crack along the right side of the J landslide block



go0oooooOooOo0oO0ooOoO0OOOoobzo7O00000D0O0O0OOOO0OOOOOOOOOO 37

gobooooooobooobooooooooooboooo
gboooooogo

gvoooooooooooobooooooooooo
gboboooooooboboboboooboobogon
gbooooooooboboboboooboobogon
ooooo

0000000oOo0oOo0DOoO00DOFg70

gboboooooboobobobooobooog
gbobobobooobooboobooboboboooo
oo00oooooO0o0100300o0ooopooooon
00D0O0CO0O00O00DOCO0DOOO0OOOOdeFigs.9,
1o o0o0Oobo0oobOOo0oooooobooooOooog
goboooobooooooooooboobooooboosgo
gobooooooboooobooooooooooboooo
goboboboboooooooooboobobooobooo
gbobobooooooobooobooboboboobooo
gboboboboooboobobooboboboobooo
gbobobooooboobooboobobobooboo

ooo0oooooOOoOoOoooooOoOooooceceboOo
gboboobooobooboobobobobooooog
goooooooobooooboobobbbbbboboooobog
gboboobooooboobooboboboboooooog
gbobooooboobooboboboboooooboo
ooo

gbobobooooooooboboobooo

oooboooobooooooooooo ismooogo
odosmbidoooooooooboooooooogo
00000000000 OOFigs.11,12M00000
gboboboooobooboobobobobooooog
gboboboooboobooboboboboooooo
gbobooooboobooboboboboooooboo
goooboooooboobooooooooboooooogoo
gboboboooboooboobobobobooooog
gbobobooooboobooboboboboooooog
0000000 ™Fgl13ooooooooooo
gbobooooooboobooboobo
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Drainage borehole for the No.3 collecting well (drainage of
water stopped after the earthquake)
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Emergency countermeasures for cracks at the crown area of
the slope failure
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Drainage borehole for the No.1 collecting well (drainage of
water stopped after the earthquake)

Fig.120 00000000
Close-up of a crack
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Fig 130 00o0o0oooooooooon
Landslide on a levee slope
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Fig.150 000000000000
Landslide movment in Koyama village

gooooboddddoooooooooo

000 2900000000000000DO0O00DOO0d
000000000000 BIlOOOOOOOOOOO
dodddddooooooooooooooooooo
000000 BvVI220000000000000O00004
00000 2mmO0000000O0OO0OFigs.16, 17(10
BlOOOOODOOOODODO490000000000000
0000000000000 0000 BV12-10BV131
dodddddooooooooooooooooooo
00BvV31OOOOODOOODOOODOOOOOOO
JdododBvi2000000000000O0OOOOOd
oo oooo
000000000000 0oo0oooooooooa
dodddddooooooooooooooooooo
dddddddooo0ooooooooooooo
0 Fig.18[J

®BV12-1

\ BIJmw4 l
30m

FigleOOOOOooOOoooOO
Index map of the Shirayone area



go0oooooOooOo0oO0ooOoO0OOOoobzo7O00000D0O0O0OOOO0OOOOOOOOOO 39

Fig.170Bl1O000000O0O0OOOO
Movement of a warehouse in the B1 block

Fig.190 0O O0oooooooog
Disastrous failure of farmland by failure of retaining walls
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Drainage in the existing collection well
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Close-up of retaining wall failure
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Distribution map of large-scale landslides in the Oku-noto landslide
region
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Comparison of N-value derived from boreholes with estimated N-

value from surface-wave exploration on the Inafune survey line
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Result of surface-wave exploration in the Inafune area
Left panel: distribution map of Vs. Right panel: distribution map of estimated N-value)



Oo000oo000 00 10ysiIoco00oooooon
Ooooo1w*olasSIoo0oooonoooooooon
gboboboooboobooboobooboboboooo
gboboboooooboobooobooboboboooo
gooooooooooo

gzo700gooooobbooooooooooboooo

go0oooooOooOo0oO0ooOoO0OOOoobzo7O00000D0O0O0OOOO0OOOOOOOOOO

(m) F Y AT T
-4
9 S Pk
0 L
3 2 1 L 0.45
4 1 L 0.35
64T > —_ ol —t 0.25
s | I . — [
__ 0.15
10 1 / T
L | / 0. 05
T T T T T T T T T T T T T
(Moo /2N
0 5 10 15 20 25 30 35 40 45 50 55 60 65 .
ORE R fR=1,/500
N
b3 : 45. 00
L 35.00
o 25.00
FE r 15. 00
B 5.00

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
m

o R "

Fig.240 00000000000000SO0000000000NOOOOD

Results of surface-wave exploration in the Futamata area
Upper panel: distribution map of Vs. Lower panel: distribution map of estimated N-value
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Landslides caused by the Noto Hanto Earthquake in 2007
and urgent investigation method

NAKAZATO Hiroomi, INOUE Keisuke and UNNO Toshiyasu

Summary

The large-scale landslide caused by the Mid Niigata Prefecture Earthquake in 2004 was not reactivated to any
major extent by the Noto Hanto Earthquake in 2007. However, there were small-scale landslides and slope failures on
the slopes backing areas of housing and in the farmlands of mountainous regions. We surveyed the affected areas at
the request of the Administration Bureau, and advised on investigation methods and implementation of
countermeasures. The effect of the earthquake was not catastrophic in these districts because appropriate measures
were taken.

We examined the effectiveness of 2-D surface-wave exploration as an urgent investigation method over the
widespread disaster area. Using this method, we were able to determine the strength of ground to a depth of 15-20m
by employing several engineers using portable devices. The survey results showed the distribution of the landslide
colluvium and identifird areas of structural weakness. We concluded that this method is effective for the selection of
investigatory borehole sites and for examination of the range of countermeasure.

Keywords : the Noto Hanto Earthquake in 2007, slope disaster, landslide, urgent investigation, 2-D surface-wave
exploration method



