¢ Sk

NARO mumsms:, B &0 E LRSS

RBBHLER 2 351 & =Ml - 258 T it 5% D CIR AL
DRI FHIT AT L

E:&: Japanese

HARE: MIITBUE AR R TEMRAR

~FH: 2024-08-02

F—7— K (Ja):

F—7— K (En):

ERE: #L, &, 8B, & RE, AR, b, Fif
X—=ILT7 KL R:

Firi&:

https://doi.org/10.24514/0002001117
(c) ENZAFFERFEIE N BE2E - & i SE R TiA & AT Se i i
National Agriculture and Food Research
Organization, Japan




109

[%Imﬁﬁzw
109~112, 2006]

REBEHMEICH T 2 Bl - BERMHR O
BRI E D BRI S A T L

HbwgeE" - ) - P EGE - R

=D
T BB T e 109 M OBHEER oo 110
T AT ALADOHEEE oo 109 1 20044FEFHBEEPEHIE o 110
1 HUEEERODBEME  -ooorrereerremmmmnneniiireaeans 109 IV i B oo 111
2 R AR U A - B E R D BRIETIHR  veevereeorererrrnreree e st ee e e 111
HESETIR] wvervrnemre 110 SUIMNINATY  +eorerremremrrmrrserssiaiira e, 112
I ¥ 8 A, BESMECMVSEND THET S I &M

T, U ZF 21— R6 M LZERET 2B EHEN
BFL T3, 20034EITIXEREM, ZhiBibs, +
B S FEAE L, 20044 ICITROTEEREN, Bx
REEEM, S, FHREBEPEMBIEEL, X5
{20054 II3EM IR TG A1, EIkEMHIENR AL .
ORI 7 REBEMETIE, #EMNEHBICAND, B
HOBERESREELL OB TRENFEAEL TY
B, ¥, REEHZRICRWTIHAETAREDS B, 4
FY PR D & D ICER S/ BB LicH 0, HUF/KAT
MEWHIE - HIESREORNICERET DRI BT 5 g
DRI L B WK NFERN ISR E 8> T B, TR
164 (20044F) HBRPHHIE) TBWTHEL OW
PACHED TR I N, < OEM - BERRRIHERL
Foo UL, REBSEFRARFIL, 258 - BEFEOD
SHE, EhEESMESE I N - BEAROREERYE
SR OB NEEE & BRI B B, £z, BER
W EREFER, IR »50EFEEZTT, HM
KERRBEIND VAT LAER>TVWBN, BHENELR
IREEII B RO Z T ANKHINEDT, REEFOE
NMFRET LN D D, FEIHMNS DIREEF 215
TREMFEZTVECRE CELHHBHENLEESN
TWa, INSOMEORRERETHERLLT, Kk
BB RS T A L 2B E IR T 2 a0 & 5 i
MREHET DFENHT N, I OBEDE
WO RBPE HETEEICEIREREL S,

—%, RERBEMHELE, HZEESOMERROE

* B ER A RS ST

R R T S AR R

SERRI8H 2 H28H 21

F—T— R, R, PR, GIS, - M

AREEIE > TTCWB, Fr, 125 —Fy MEDOFR Y KT
— I DERIZLY, INSOHBEREY TILY A LI
AFTELLOIXB>THY, GISEHAELESRT
STk, BT ERFCERSDLEED, HEL
70T AHIEMAREE TR 7=,

AW TR AR BEMER AR Ry hT—2 28T
WEEHRZEZAFEL, GISEAWVWTHRIENEL D BT
RRIEODDEMERRL, HEOHBDEEIIDNTO
BB ESB T2 AFL20FLEZ. £1LT2004
EFBEFBHBIBVWTESNAEEFERICHE IV
T, RIATFLZMEL, FOEMEEREL 2.

R ATFLERFETDICHE0, ) BRI
WA, (B BAKIREWEMOT—FEFAL,
B Y= 7UR - TRRENGHZEER. KAF
LOFEEEBRET S LT, HERINETL - HHE - BHiE
REQO0D IR &2 DHH, FER1IGFEFBIE P
HMENEFATRERFNEDT —F 2V, £-hE
WLk BB BERBHROWNER 2NETIIZN~
D, FiBEEMERRIEORINRICEEETS
ftoizh, ZHhzeBolk. ZZIRREBLTHERZET S,

I YRFADHE

1 HhRIEMOERE
BRICEIZEREBOATHEEINTOEERD, T
7T4E (19954F) AFEBRFEHHELE, KRT PN~
BCBITSEAEBERORBENEGEICEREL, 280
B (BXFE35008) TREINBIDICK ., 2,
(D) B SRR RN OK-NET BB R v b7 —27),
KiK-net (FE#EEHINE OBl 2EEEE
(ZETHBELZL7008) UTIEENERTE 2KE
ZE> T3, NG OBWMICE D MR HEESMD



110 ST TS 9520558 (2006)

HEOHAYSIEND ZHET D T EMNFREL > TS
(N - i, 2004), & 5ic, XHEBAAMERREE
HEAFICBNT, FRIVENSBHEZHRE LG
Wi O EHIRIEET & WS EUE O F A4 T RetE O RAIREE
MEDSNTHBD, 200543 AICREEZEBEL X
MRS TR PMERS Nz, ZOTFHEMEE DS
BRETIHEHZLENICRA—-RETEELT, BX
CHIRT 5 EATREE o TS,

2 RIREEZB LB - BEREROH KT
ABBHEBIIBWT, FMRHKEEO X 5 ITKRESR
MR EICHD, HWTRNSEWHE - BESEEICET
G BHERRICHBT SR OWIRILIC K BB KRR & 5o
Tnd, BATLIMBRAERE, WIRMESET S TR
Db HMBOHFEB IO SEEFRL, B - B¥ER
MHREOMNBLERNADEDZEICL-T, #HELTY
HUERENEDH 2 B O BRER R EEET S &
NTED (Figl), WIRIEOFET 20 E S NidHED
K S BB OREMBE®RL TWa, k{2 TFRIT5
FiEICI, - HEBIERIEBEE S I U
BERYRTREIGE, =Y T ONEPTERBROKREE
BWTTFRT 2B B TRIAE RGBSR &
BINEMRIT 21T > TR 2 302 FRIFED S 505,
A AT A TREBEEICRIRMEE FRIT 28805, <
ToFa— REMBAEICL > CHRIT 2HELRTEE
Auiz, RENET S 20 EES D E (BXINEE
110GalfBELLL) oEnsd s b THD,
BN FEET SIRAOBIGER <~/ = F 2 — R
Fig2OMBBRWE SN TWAHEEKS, 1974, A
AT AL TIHIORXZRAL THRIMEDFEET DRADE
RPEEE (R) 2FEL, ZOHEZERIVD, iz,
IR FEET S U8R O 413 H T AR AIATE WED IR &
WHhNTEYD, AR5 (2003) HERLZ500mA
L aBMEIIBNT, BARE, B, BEEE, =
AN - [HHE, WOy THE (Table 1) IKEHTDH Ay
DAL EL BAREENSH S & L TEREE S,
BRPOITZF a— R OB ERIINPTCERIN
2 e 7 IV S A LK T —F X—R 3 OFFfTS
BWBEATL (B, BE, 2003) H"6AFTS,
BEAMBREOBRIT O BAKLEESUFERIMER
U7z BAKIREGISOF —F 21 Tn5,

Il HRihE A

1 20045FRE P thE

KATLADEYEZERFT S0, 2004FHBE
REHEBICBWTAI ZFLAZ2#EA Lk, Fig.3iz2004
EFHBE PRI B W TR - < 2 R—)V O L
BANEF ERS, 2005) EERIELOTRGEHEZ
RTINS OFETEM - BERERICES T EZAM

S iR
(A B)

TR AL 0> W] B
DHDBA YT =,

(542)

TR AL IR SR FRRE R

Figl HIRICOTEEHEOH D A v > a2 DFER
(2004 FHiBE PR
Display of mesh with possibility of liquefaction in "The
Mid Niigata Prefecture Earthquake in 2004"

Table 1 500m A v a B HEHARS, 2003)
Geographical features classification of 500m mesh
(Kubo et al. 2003)

W iR I
thri
il
IR
H2RIEDS
RO
A
Z AN - 1BIE
D I THE
T DAt

Ol | Nl |WIN]|—

log, (R =0.77M - 3.6 M > 6.0
10000 -

(EZ%{KQEIﬁE‘r{E/J\ v ‘ -

—_
o
o
()

FRAR{EBRSR
REEEE R(km)

- [iekfeoreett |
. i

6 7 8 9

Fiis)
=

ROZFa—kmMm

Fig2 <7/ F a—REWINMEIRAEBREROBER
GEM D, 1974)
Relation between magnitude and max epicenter distance
with the possibility of liquefaction (Kuribayashi et el. 1974)

BITH L TITONA, BEAEDRIKED AT X T L
THRIRILT D ATREMEDN S 5 & TR NAFEHICB W TAE



HERGE - BN T - PEGE - PEEE  AOREERIC BT S N - SRR ORRCEEORBTRE L X F L4 11

ft. =t %
BAbZE A Ml 3 (3542 2005)

A7 — U EHLE (R 2005)

Fig.3 20044F#BEBEHEIC B 2RI S & L iR
(Al

Liquefaction points in "The Mid Niigata Prefecture

Earthquake in 2004" and the area predicted as liquefaction

UTWb, £k, AVZAFLATERIELWIRERE
RIEBEN DA THRIMENTHER I NB Y, A ATFAKS
WTHRILOREEFR 2 HEET D ZENETHD I &
WA DTz,

Fig4iZ @i - BERMBERICBIT B REFLTOHRIC
BNTHE MR S NG SRR O T /I % R
T B - BEREROWKEMIAS X T LTERL
Te R R B OB HNICH D, KEBRERLEN ST
WAL &I T & 2 ERTEA S 2 T L THIRIL @ AT 8B A%
HE5ETFRENHBICH o, THILD B - B3
MR DIRIRICIC K DK EFT AR AT LK DHEET
HTENTRETH D EMHASHhER o2, £, A
AT L THRIRACDFTREE D B B & FR S N o BT
TOBEZFRELUAOFERTHEE L ZLEBZ SN,
KOFERzHBELEL, XEROMKEERITTS
SATEELRBHREERDD B,

Fiz, BEWMSQ005NT250mA w T a BN EEE R
BECE D HRLERE T8 2 20 044FE FiE IR g i
BIBLTIT-> TR, BARMENE ORI TR
LU TERIFREREZRLTVNS, SRIIHMEBESOFTMD 5
FABRETY EEDIC, Bi - BERGROWERE
WwEPE - 7L, XETAREOM L2 M2 LEND
B,

v # B

AT RBEMBR AR, WMo E 2T L,
B - BERBHROMBEEREDES &L, #
EOHBECEREDRINEREIET L AT LEHNL
oo AVATFTLITXOMBRAERIZ, 8 - BEFEROD
TP BUMER OB E L VEENEE S 2D LR
HND M - BERATEROHSORR A RRICIERT S 2
ENTEDEHFEIND, T, HREBFCEMRSE 2R

EHRLT @S E
SRR & BT S B BT

| st i m mam s Bpg R

Figd M - BP0 S S & BRI T
Disaster point in farmland and agricultural facilities and
the area predicted as liquefaction

HICRETABICHFMEEINE I &I ND, on
SIIKEREBROREWNEEZETRHOTH B, T
NODIATFLOTFHREEEZ R LY, $EFBEOTHE
EABEORKEBEEXEOFRICHEAT S Z &L
T, WEREREOLEROHIE /R E O E U TE
HT2ZEWAHETH S,

BEXM

1) ABRESL - AHEE - IUAE - KHE3L - BHE
BB OFIRMT - PlET(2003) L 2EMIE S IE
Rz kB EBHBEEDF —F X—24k, BLU,
A7 BHIHESHE T ~ O, HhEE2, 56, 21-37

2) BkS— - BEMSCK - FHBE—(1974)  HIBLIE
DA OHBRAIRCIBEE, T RIFAEHEIE

3) BENE - hEEEREQNL)  BEXRF AIBDERE
WELZXT b, BEIRFSRESHESHEESE
450-451

4) B - BEIE (2003) 1 UTIILEA LKEBHR
DR EGISTF—F R—Z LOBFR Y AT L, 1E#H
W, 14-2, 198-199

5) THMEBBFENIST)  HBEORM, HEEE:
311-315

6) BEAINFEL - EHE - BREAREQR0D  WiRkL &
ZORY, FRICEHEEPBMBHENERS
XFFHEEE, 53-60

7)) HEMRIFL - ARMT - REERE - BRINE— - £
THIES(2005) : AADHE - BT H LT v 7,
RECKFHRE



112 P TSP 452058 (2006)

Prediction System of Early Stage Damage of Farmland and
Agricultural Facilities by Liquefaction at Large-scale Earthquake

INOUE Keisuke, MASUKAWA Susumu, NAKAZATO Hiroomi and NAKANISHI Norio

Summary

To support to know the damage situation at the early stage and restore the struck part immediately at a large-scale
earthquake, a system was developed that displays the parts with the possibility of liquefaction, overlaps them with the
positions of farmlands and agricultural facilities and can know the scale of damage and the situation at the early stage.
This system was applied in "The Mid Niigata Prefecture Earthquake in 2004". Farmlands and agricultural facilities
that were damaged by liquefaction were in the range that had been predicted by this system with the possibility of lig-
uefaction, and the effectiveness of this system was shown.

Keywords : earth quake, liquefaction, prediction, GIS, farmland and agricultural facilities



