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A study on the affected livelihood and its problems due to
Niigata Chuetsu Oki earthquake

by

Shigeru BEPPU, Kiyomichi AOYAMA

Abstract

Two big earthquakes occurred in the recent years in Niigata prefecture. One of them occurred in the 2004 and

named as Mid-Niigata earthquake. The next occurred in the 2007 and named as Chuetsu OKki earthquake. The impact

of 2004 Mid-Niigata earthquake on livelihood of the citizen experienced a great lesson in social and management level.

Different problem on livelihood of people were identified. Considering shortcoming of the earthquake related problem

of 2004 earthquake, it made easier to plan in advance for the future earthquake preparedness. In shelter houses,

escape ways were written with different languages as per the requirement. It helped to flee away foreigners during

aftershocks. or emergency period. However, care take of aging people could not address sufficiently. Because, the

aging society people were heavily suffered from the food related problem.. In addition, the aging people which were

suffering from different diseases from the past and would need frequent medical treatment as artificial dialysis could

not treat properly in shelter houses.
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July 16, 2007
To Non-J Residents of Niigata Profe
On July 16, an earthquake of 6.6 de (Shindo 6) d in Contral

Niigata Prefecture and Northern Nagano Prefacture. This is a metsage in regards to
this earthquake and posmble aftershocks,

Please Take the Following Precautions

o There will be hocks following the hquak

There are always aft fi ing a major earthquake. Because aftershocks may
occur repeatedly, plaass take care to avoid buildings that look like they may collapse.
Large aftarshocks of 6 magnitude or more are possible, o please beware.

o If at all possible, please stay together with friends or family.

o If necessary, please evacuate to the nearest svacuation site. If you are sick or bave
been injured, please tell the nearest staff member at the avacuation site,

@ If you do not get eat enough food, drink enough water, or sit for long periods of time
in small areas such as car ssats, blood clotting is possible due to poor circulation. If
this happens, there is a danger of blood clots entering the blood vessels and lungs
(deep vein thrombosie) leading to death. In order to prevent this, please evacuata to
the nearest evacuation site,

If you have any problems or questions, pleass do not hesitate to contact:
Niigata Prefecture International Affairs Division

TEL: 025-280-5098 (9:00am- 5:00pm)
Email: ngt000130@pref niigata lg jp
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The Investigation Report about Damage and Recovery Situation of
Small and Medium Sized Production Workshops in Kashiwazaki-shi
on Few Days after Niigataken Chuetsu-oki Earthquake

by

Itaru KOURAKATA

Abstract

Niigataken chuetsu-oki earthquake attacked the area where hundreds of small and medium-sized produciton

firms concentrate most of which manufacure metal parts, industrial machines, and other related materials. The

author visited some industiral parks in Kashiwazaki-shi on five days after the incidence to investigate and grasp

dameges of manufacturing machines or apparatuses at the workshops and saw very immediate recoveries in spite of

very severe condition like frequent occurrence of displacement or falling of equipments. This paper reports the

resultant knowledge by field research carried out on the day and some following additional works. For example

fixation of machines using anchor bolts was so effective to damage suppression, however, a lot of bolts fractured also.

Later part of this report shortly treats remaining issues to be improved: designing and implementation of business

continuity plan, risk management, and information delivery using internet environment.

F—U— K KEFWIH, PEFEREE, RN, FEERCET

Keywords : Disaster Recovery, Industrial Damage, Production Machine, Business Continuity Plan
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Fig. 1 Distribution of manufacturers in Kashiwazaki-shi (red
colored) and industrial parks. Blue heavy line shows Hokuriku
expressway.
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Fig. 2 A milling machine weighing approx. 10t that fell off
leveling blocks.

Fig. 3 A large size vertical lathe and cracked floor around it.
Installation with anchor bolts made the machine be fixed
securely.
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Fig. 4 A small size lathe without anchor bolts which toppled as
the earthquake attacked. The photo shows the state after it
was raised up and checked horizontal alignment.

il

Fig. 5 A special tooling machine whose mounting bracket of
pneumatic cylinder deformed when it fell over.

Fig. 6 The trace on the concrete floor by displacement of a
manufacturing machine shown at the upper left part and the
cracked floor. White rectangular is 257 x 182 mm notebook.

TEENCE TRIER o2 SN G, CHo 5T T A%
ENLTRIERIET YA —EESN TV DL b DD, FEREC
DLDNWEATLE > TWD20, FEEMRIZEEIAT) &
A 5. Fig 312, V. CRUBEMEEILMEL I B Lo (12

HU7ars) — MREBHEEZRT.

rFito ki, BEAEORRIDED T T A4 ARMIHET
WEEE, LX) 7 T7ay s b0RETHEAZOIRL
INEI AR R I LA T IR % < ofsfElATRL S e,

DAREET I ) 0 v ZIREE % =T AN LY
THY, IMIEMIZIZIZETHNEOREETH L. Fig 4,
Fig SIZBEICB &R I SN HBOBETH 555, WIhbix
Bl L, Fig 5THiOEMIEY — 20— HELEY ) ¥ 5
DT 727y POSRENZ L D E L TWwb. Fig 61%, [
UL DHIHoay 7)) — MRROFETH ), it ld
(2, BEE FICH BEMATEE) L 2B IO 7oA A 4 L
Vo GEBRRPRL TR Z 2AWERLEE, B5HY A X0
J—FTH5b.

UL AN O3 BN EEIEr 7255 TH
%, X ClEHMEEASHRES TH B DI L, A TEER Il
WRRIFICH Y, WELEETH L0000 Lk, )
ML 72 243730 b B o B B 0 R BETH /X R OV O ik S
HolzbDD, FMAMBIIZITIFEEETLTEY, #HES
A 1 EBERIIIEERHOREL Th o 72,

B2 2 ByE - B2 EARIZ 13 1) HUB AT ES 2 b X L2 A
T2, FTHEROBEZICE Lo 2 A TH2iEL 7272
W, ETHZOLOOWEI/NS o7z, 72720, ETHE
P2 A T25cmlE EVE T L 72720, il s @ m= Pz
AYTELRL D E Vo 22D L.

Z O, BEMARIR 2 X B AS, —ERR RSN E %
LCTWA 7 —ATIEY v 7 NOEEEAE L, EAKEOE
HASEN T2 2 & 2 L UHE ORI REDSE U722 L A%h
nolz.

EIRRR

FBEATT o 72, MG & AR o k311441200 5
AT LT, MBS A 2 AR £121395% O 3 THLERT I
50% L E, & 51248% O A3 CTHUERTH100% OFREIZE T
BED SN GBI E ST BEDEHP, 2007). &2
LBHMHETY, ROFED-72BITIE, BEHK2 AkICITHE
¥EATEE LT3, MEFMBEH»S, & 5WIdHESR
e 2B LI IE80% FE1E ¥ CHEEFB M fE & D& )%
Moz B - RBERESICBW A RBICE < o& BT
EHRDVWEEZITH, I LR, [HRwE 2 A TEE
Kp—EAMUNICEREAFR L 2Arbdo7z] LS
Bl (Bow - ks KEGRERERERE S, 1998),
LT 5 &, PRGOS MEIN IR IR
WEWHHIRZZITL, ZhICiE, HEEEX— 7 REET
HDEREA =N DFEREBEB R RE L7222 & HH &
LCEIFHNL . HFE FEFFUML7THENDS B,
EIFHAETHEIBIZH 2o TW20IE, oL,
M EFEETDH2HORTH - 7.

TEHRFEE

WERE2ABTHL7HISALS, FHZIA 5 —4 v
&l U T 12 3 O LR A 3l A7z, RRIL, A%
B/ DL IHA N7 7200688 043, AL X v 22007

- 111 -



HEMEDS S, HEEDZBRWEN210#EES, 1
MEFETH D, HEFENE, Moo cHEEOY 27
YA MEE 2T X 72013604 (488%) TdH BT,
BHOWERLHEFMICHET 2SR O N/-01%, 7 A18H
BAECL204E 74 (58%), 7 A20H BAETIVRE (9 %),
8 A 2 HHfE 204 (165%), LIARMAMIC8H9HET
WZH 7 SIS RAEE IR SN aho /. FFICHESEE R
WEFEPOREDIZ VT L, BETEA vy —% vy Mai
UCRHHINEZRD LV 2 EDP—E Vo TRV L %
ERTDHE, INOLOHFIZPIZLNELEESND. fE
JER ST &\ o RN E ORI 5 2 LY
WRTHLH DS, B OBES I 5 IEMEREREER, ©
¥ L TRUERTROZETHAE. FEHETHNLY 2T
P4 POMBERIZSIZESL b Lk, LaL, b
B XD R REFERICE, EHRE RO CTHEES A bADT
7R ADPBOTEL B bbhroTwd (EF, 2007).
7 7 A N O IIMOREI L ThsnwI K
FOA ¥ —F v NF—E 270N, FERHERE »OTE
LIVATAERRALTEY, FEEFIZBN T —NIC—H
T7EATESZTET =507 v 70— FIZWEETH S
720, fEEEHO—BE L TROTHENTH 5.

zE -

s;!.lél

|
R R T DT R XI5

Bt - SRR S LA RE & G S TV %28, Hilii iz
WBWCOBWEED 7 v 7 —HEIHEL/ NS LT L
WAL > TEIHE N E L o7, MERETABHT
Hotzhs, F2ERFRAEELR S0 TP 5 AW
WESIEAE L2000, RIZER L7l ek
AMTLAHESF L T 7z &, ERRERE BNz & ILME
W, ORI L RABOREY LTBY, EE
Mo 722 L7 EFETH o728 LV v, AJE
RPN U2 R A I E AT 2 TR T 2 720 BEOHEE >
ThaVEaEd 2wy, EIHEFEMOEHOZDIZL T v —
FEIIEHETH 5.

L2L, —#oBFECBWTIXT ¥ 7 —F)V - OBiks
M7z, Zhid, 1,000gal (100gal=1m/s?) #* 8z % HiE
B2sT > A — R b xEHREOIEM 2 KIFIZ Ll Twie 2
LIZX D COMIZBRA - BRERRE FTBII S 417289800gal
b LRl THY, 5 FHIL64E O H i I s Tl
2500gal & v 9 HE S S 2 Bl ST B (B SERFHEIAR I
FEFTHRE A v N T — 2 HP). A2 —TH b 2 LIZMH#E
Bawboo, Zok) RKE RS CICHZ D 58
EBIER L EEDNT, F72, BUROEM M L CEin
THTHILNT S LIFHEELHETHS ). HEHEEHO R
L LY T v — RNV hOREERIT) LR, BAL
MBI L TRV DASERT L 72 REOBE T, fl2iET
L— AR T A VEIZ L) M E ORE 2 B L) Zxffr
EREINETH D, I TRMAN CTIHNTIE, BT
DRME & OMDIEREESHIATZ D L9, LX)y 7Tay

IRLNVT Vv A Y —%& W T150~200mmo Bk % %
BRELFTLHMEZEL CVLHIL L\, T2, LHNE

EOFFFBE V) BLEHS, WMOFBEINHLNS TS
72 OV A QAT B SR & AR TR _LERICHC) 1319 5 2%
L, BEOMEEL DS T, LX) 7Ty 72hn
O, BRI NDEMID R v, BRI
FEIZH > TIET » o — [ &3S, BEFET 2 Mt &R &
HErEM CHERET 2 2 EORK BB ITRETHA .
EREIEEE M 24— %y NDER

HIRIEER KK 7 EOIFFFREIEA R E & i/ N RIC &
EDBLIEN, RELLTORBERTHL. TO—2L L
T, M EEBOREHERLEEN L. MIFTHN O
A= AFHTIE, FHRIGFE OB ERICERRS 2 H W BE
AR T 72 b 00, BEEEFROYIE O 72D IZHEFOE
FEAMERCE Y, HAEMIIERE L o7z EWIEERDS
CHHEFEFOI CITRELTBY, HERLT L2 L TRE
TR TH o 72, FFdA vy —F v b EICy = 794
b BIRE L TS, MRS A LR ORI /-
DIRELS L, FAEMEBOUR O H Y, v 7
A MIBEE, FEIHCET AR E B L -0 HBHEo 2 L
Thotz. B, BOOTF—%7 v Fu—FiZiE, fEEHED
BAED S EREEHRA 8L TIT o 7.

A OEHEE SR GHTIX, I3 h Pl ERICHEER
DGR EERE L2, GHos, KTFA 5 —%v
M=V RATUNA T LI IRHRIITSOESE B2
BV ary,ro Ay =ty M OB A MG
L, BEREREEAICEBHTAI L L, ISR 1 b
MHFEABETH - 7285 Th, HinEiir &t M vy — 4
MMZEEFE T RE 20 & D F S — D T R S UL, 28R
HEFRATRETH 5.

42 =3y FOFHIZOWTIZ3 - 3ETLIR~7Z. B
ROEHIEHEHTETA—NVELHLTEY, HMERE
BOBEENPS DB WEDLREIZIEA—VANEH I Ly
L, B EHOY 2 79 A4 FE2BEAELTWE 00, it
472728 H9OH ETIZH A M L TOFRBE LR INT
VRV A=)V K B E A OHLG 5E & OERERICINZ, A
vy =3y NEFH LR O ORI 2 5
X, WhWw B ESHEOHIEIZL AR E Bbns. 7. 13K
ELHBHMBEORIZL ROND, KERIEEICL ) PEE)
<o nsE, REICEIATESEATLZOBRIED
DEZ oY, MHISOEE? 5, HENTHh D, HEH
FECRMZET 2, FREBREEI HELZIT2, &
EWVo RGOS, FOHROMIT AR ORFHENICE KR
WAL L B ashs (KINE2, 2006). Giho
918, [—A—FB] OB RFETH L EREmA, HEEk
EIUEMEFERMA A =y PO, BERED
Ao LR G EEND.
BEMBIRTIAD

WEEIZ L) RERWELZIT 2P/ M), HEHMT
PUBEHAZ R TIERBLTLL R T2, KL

- 112 -



T, FEEfEIRE PRI T UE, BE BTS2 T/
R D OBEREEFICL), £¥EL L TOFTIE
BwBih5 s b, L LTOa7HEXHRICER
L, BRIEN A S 72 L TREIEIA L FEOMEZ XS 7 <
Tlx% b hv, IS HEHKEFTH (Business Continuity
Plan: BCP), M O"HF Sk #it ~ & ¥ X >~ I (Business
Continuity Management: BCM) Td 4. Wb HizES A%
2, LRI A — 7 R H B X — A ASDAED £ 9 2/ BB
TSI S EIBSZIR ISR 21T Y, KR E L CORET
N OB LRHIF ISR OREFME R L Ly
L, B SHERR 2 AR EEIE R, UGS
LI THES D & SEARMBIR S N2ARTIE 2 <, £ <13
HHRO X — 72X 2 HEWATE) (WH) 2B L7zd oL
BEND. EAICH, WA - EIEIAIERZIT-o TV 5
A, EHEOKIEL 722 L3 o7, W od/hlESEg
TR D o T, BN OEZERCATE, SRR & o
bEw, BREOMERIRG % REICHEE L, B/
HAMAF T 2 7217 Tl % WBCP/BCMEE A HE T H .

BHUIS

RE LY, MRS A T M O S B3 3 0 IR % SR
AIZXL DITE LR L, RO EMS RS, 25
IIEHERGETEREO eI e T L, HT0%
BRI, SHRIEEYIRHE, 2ok L7 MEEA L & %
ZATCW5,

ZE W

[ ¢ BF 3 R ge i@ E &~ » ~ 7 — 2 HP, http//www.k-net.bosai.go.jp/
k-net/

Bt - R K AR R A R H 2 (1998) Bomh - iR ARRE SEM AR
& (Beb) . AW 2, 95-98.

s THHP, M 38 7 M E #H. http//www.city kashiwazakinigata.
jp/html/tyo/kigyou/htm

HB IR BB (2007) #rid B rhBopihiE (LB OBICRN
IZ2WT0). 81~ 7H

KINFHET 2 (2006) e SEHIRIZ BT 2 PESE DB AR AR ks

AR (2007) HOBEEFTE KSR A — A X—JI2Oo0nTC. #HiE
VRS 5% S5 O MERIE & A OB 193 - 198.

- 113 —






TR ICE MR Y 5 — 4
Annual Report of Research Center for Natural Hazards and Disaster Recovery, Niigata University, No.2(2008)

T TR RE T AL T —

YR HWTKHD Y VN7 5 HBOHEE

PR ASAT - MR AEE

Estimating Rice Grain Protein Contents using IKONOS Data of
Paddy Fields in Earthquake Damaged Area

by

Nobuyuki ABE' * Toshinori FUKUYAMA?

Abstract

We presumed the rice grain protein content rate using image of IKONOS, sensors in Budokubo and Hanzogane

region which were the stricken area of a Cyuuetsu great earthquake.. As a result, significant relation was admitted

between the rice grain protein content rate and the band 2 of IKONOS data in Budokubo region. In Hanzogane

region, relation was admitted between the rice grain protein content rate and normalized difference vegetation index

(NDVI) data. In addition, we presumed the rice grain protein content rate and made it to the map using obtained

regression. The protein content rate was able to be understood from the map in the sight and the large area. To

obtain the regression of higher accuracy,it is necessary to examine the method of acquiring the taking an image

satellite date and extraction method of digital number. And, it is necessary to use high resolution satellite data for

the protein content rate can be presumed in the case of small rice field.

F—T— KN :RW S >N EFFE, IKONOSHE, 7k, NDVI
Keywords : rice grain protein content rate, SPOT2, SPOT5, IKONOS, paddy field, NDVI
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Validation of the accuracy of daily amount of snowmelt estimated
by using advanced degree-day method

by
Katsuhisa KAWASHIMA and Kaoru IZUMI

Abstract

A simple method for estimating daily amount of snowmelt has been proposed by Kawashima et a/. (2002), with
the objective of application to railway disaster prevention during snowmelt season. This method, called the advanced
degree-day method in this study, was developed by modifying the existing degree-day method to suit day-to-day
estimation of snowmelt. The advanced degree-day method allows an estimate of the first date when continuous
snowmelt occurs as well as the daily snowmelt by using air temperature data alone. However, the truth of the matter
is that the accuracy validation of the proposed method is not performed still enough. In this study, aiming at the
accuracy validation of the method, the comparison was made between the daily amount of snowmelt obtained during
two snowmelt seasons in 2007 and 2008 at Shiodani observation site and that estimated by using the advanced
degree-day method. Consequently, it was found that the advanced degree-day method was capable of estimating the
daily amount of snowmelt with an accuracy of approximately #10mm. In addition, the estimated first date when

continuous snowmelt occurs was in good agreement with the observation.

F—T— N HERE, GRAT 7)) — - 7=k RN R E S
Keywords ' daily amount of snowmelt, advanced degree-day method, estimation accuracy, areas devastated by the Mid Niigata Pref.
Earthquake
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Distribution of house damages induced by the Noto Hanto
Earthquake in 2007, western part of Monzen district, Wajima City

and urban area of Anamizu Town, Ishikawa, Japan

by

Atsushi URABE, Keiko TAMURA, Koji SUZUKI, Munenari INOGUCHI,

Norihiro TONOSAKI and Takafumi KURATA

Abstract

The Noto Hanto earthquake, which occurred on March 25, 2007, created severe hazardous conditions and resulted

in extensive damage in the northern part of the Noto Peninsula of Ishikawa prefecture, Central Japan.

Over 30,000 Japanese-style wooden houses were damaged. We investigated the damage to Japanese wooden

houses and structures in the Monzen area of Wajima city and the urban area of Anamizu town. Most of the houses

in the Shikaiso, Touge, and Kuroshima districts of the Monzen area are situated on a terrace-formed alluvial cone

formed due to slope failures. In contrast, the urban area of Anamizu town is formed on an alluvial coastal plain that

has low resistance to strong motion. The extensive damage to houses was concentrated in the Touge district of the

Monzen area probably due to the intensive spread of the strong motion from the earthquake source fault. The

damage to the buildings in Anamizu town was caused by the amplification of motion from the earthquake.

Keywords : Noto Hanto Earthquake, house damage, Monzen, Wajima, Anamizu
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Distribution of house damages and grand disaster induced by the
Niigataken Chuetsu-oki Earthquake in 2007, Kashiwazaki and
Kariwa areas, Niigata, Japan

by

Atsushi URABE', Nobuyuki TAKAHAMA', Katsuhisa KAWASIMA', Koji SUZUKT,
Kaoru IZUMI', Kunihiro FUKUTOME', Takeshi KAJI?*and Takako HONDA’

Abstract

The Niigataken Cyuetsu-oki earthquake, which occurred on July 16, 2007, created severe hazardous conditions
that resulted in extensive damage in the Chuetsu area of Niigata prefecture, Central Japan.

In the Kashiwazaki urban area, many buildings and houses were damaged. In particular, buildings employing
the old type of wooden constructions that lacked concrete foundation were severely damaged. The distribution of
the damage of wooden houses indicated that the intensity of damage was greater at the boundary between the base
sedimentary rocks and alluvium. The damage was concentrated in the houses in the Kashiwazaki urban area due to
the subsurface geology structure of this region.

There was extensive damage through liquefaction and landslides around the base part of the sand dune slope
in the northern part of the Kashiwazaki and Kariwa regions. Landslides owing to liquefaction in such sand dune
slopes were also caused during the Niigata earthquake in 1964 and the Nihonkai-chubu earthquake in 1983; however,
the damage caused by the landslide owing to the liquefaction of the sand dune slope in these cases was not very
severe. During the Niigataken Cyuetsu Earthquake in 2004, many areas suffered damage due to liquefaction. The
liquefaction of the sand dune slope was generated in the same place as that during the 2004 and 2007 earthquakes;

there was severe damage to the environment and the establishments in this area, resulting in huge economic losses.
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Keywords : Niigataken Cyuetsu-oki earthquake, house damage, slope end of sand dune, liquefaction, landslide, Kashiwazaki, Kariwa
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