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Typed of Organized Behavior in Disasters
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4.5-1-3 Typed of Organized Behavior in Disasters (Quarantelli o> 4 % A )
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1) Quarantelli, E.L. , Dynes, R.R & Haas. J.E.: Organizational Functioning in Disaster: A Preliminary
Report, University of Delaware Disaster Research Center, 1966.

2) MEH: RRMRER, RIEER. 2001

3)  EAE SCERFBEEAR, RKEESFAMODE 3 B 3 i, 5430, 2008,

4) Kreps, G.A & Bosworth, L.: Organizational Adaptation to Disaster, Handbook of Disaster Research
Chapter 17, Springer, 2007.
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Relationship between growth stages of rice and protein content in
rice cultivar “Koshihikari” of earthquake damaged area

by

Nobuyuki ABE, Toshinori FUKUYAMA and Hiromi KIMURA

Abstract

We investigated growth stages of rice and protein content of rice cultivar “Koshihikari” in earthquake
damaged area. For "Koshihikari” of two earthquake damaged areas and contrast area about the factor which growth
process and protein content were investigated. Basic data is soil analysis before rice planting, the amount of
spraying, fertilizer time, the kind of quantity, the number of times of fertilization of agricultural chemicals from
farming record tables, SPAD value, amount of yield and the grain of rice protein content after harvest. NH4-N No3-N
and soil organic matter was analyzed. Soil organic matter shows a high tendency by Budoukubo. NH4-N shows a
high tendency by Hanzougane and in case of NO3-N shows a high tendency by Budoukubo. The average height of
grass was ShindouriBudoukubo,and the turn of Hanzougane. Although transition of a SPAD value was changing
almost similarly from the end of July to the middle of September as for Budoukubo and Hanzougane, if the period of
maturity comes around, the SPAD value of Hanzougane will fall greatly. The yield of brown rice became the order of
Shindourl, Budoukubo,and Hanzougane. Apparent amount of rice nitrogen absorption(plant height, number of tillers
and value of SPAD) was correlated with protein of brown rice(r=0.49).

F—T—F KRS s EFE a e, TIEEER, FHEEFWINE SPAD
Keywords : rice , protein , Koshihikari , soil organic , rice nitrogen , SPAD

&I

BN H 2 BT LI SbE C3HOI I R
DEMSRIZ, RECHTAERT -4 L L THERE, BE
TLER, R srvERICHETAATE T 2
NOoOHFEIL, BEREBOBRETEORE L TAEKRIZE
NIREEIIFST 2720, REAOY Y87 8L OFE
PEHAHTA-DCTobOTH L, I HHRIZES
RN AR R ERTEPHEEEOWESEDE
-y e LTEETHL. A7 — & IEHER O H3EFE,
EEISRAED BEREEFoOBEECE, MR A
SEORE L EiE, HHOEFAERRE, SPADIC L 5%
i, #L TR, HEEORNS v 7 8B0NESEIE
IZhih, SEIEEEICETI2HERLEANAOY Y308
HELOBRIZIOWTET LER2®ET 5.

BEHEEANE

B AL EIREL T BB E M o 15E AT, B R RN
RESHIBOI0EF, WETIERENRE 7 1 — L FREH
EHEL Y ¥ —FESTO 3EHRE MR ICALERZTo72. A
FARIE, OHEZEIOERI LI, 1HOKE»E 34
ThEREL-TEAELT 6 HOHLLRAVERE T2 ~
BB ST 1 EFIIDOE BH2EOEFFIORE N RIZOE
WoOELRELY T 72, 108RICEIZ 2 TER, [ EEFEZ
ML, Ar—NVEES TomBEAMTHE L. SPAD#E (=
=#-3 JWHSPAD-502) FESCENE L 106D Eo
wOWEL, FHETCERLL FAEESOEERICHEL
H - kg - mitE - EESERHELTE 607 Z0R
FEFREIEEFORIEOEER TR LHEIHIEE TO
M L - SREa0E (BE+TEE) 28H L7~

IR 1L ) O E-BE - TRETHEL, K

=

UREWEABE Y S - 2RER

— I13F ~

119



3R DE L E x—1 LTEHWER
120

ol WHES | NHA-N | NO3-N | WAk
1 6.73 161 1.33
= 90
¥ g0t 2 1190 041 1.04
o 70 3 2.85 0.00 2.66
60 - —— ¥ER 4 248 0.00 148
50 | e A 5 252 0.16 146
—h— A
40 + 6 318 0.38 2.62
30 : ! ! 7 254 054 1.38
5/13 7/2 8/21 10/10 8 397 0.81 1.44
B—1 EXOL#H 9 230 001 142
. 10 2.29 044 2.22
ErNEL L7z 7o, 1LY olBbHEL, £ofix iy 401 0.44 171
FEREE L L7z, AFRELTo 10 L2 T RISR L RVER
L THRERE  BHEIHAEL, ROIEROKRE o7 e
DR - AFahiBL - — kB2 A L 72, PUERITARET % e NH4-N NO3—N e
o TREAO Y 237 &% Zok, BRILICHEA~- 1 200 041 212
MO REEIL, BBECKEPFEZ 22D, FRITEE 2 132 0.00 5.10
VAT T E Lo 2AREMRIEL T A, 15EFT DA, 3 294 208 6.39
TIrmBEE L TCwE, EI TE b o/kHIE, #HED 4 175 186 852
B Ll oL S HANTKPEREEATED, KH 5 197 0.30 786
KHMALLEDOTH S, REEBXITFERITELION 12196 6 203 081 481
FHlhaTREEHEFEN [T V-7 7 7 — A RBEE] »iIL 7 170 0.35 1118
L7, 77 —L0EMEP—D0ORF AL THEL LTS 3 215 0.36 13.90
N, 74— ANOEREGPLAEEINLRKOREDH —{bE 9 208 015 1080
BtoTwa, 77— EMOBEISEESINEROGE 10 217 0.52 18.60
FZDVTH AT L7z 11 222 0.33 12.70
BELEE 12 3.36 043 7.14
13 222 040 12.30
TERE 15 208 0.35 2.36
TERAI, THER (SRBTEMHRZA - T) 2BV, 16 281 0.66 1.80
3%EF# (NH4-N, NO3—-N, BFHg) 24Nl Hr7 iy 214 0.60 837
V1B 37 OEARTRILLZ:. BE&EFEY > v
EVZBIT L7, BEPKEDP 27O T, 3FFHoY T baraT
ZRET, BEE L HREE-LIORLA RTOHM B NH4—N NO3~N A
i3, NHA-N, NO3-N@100gH ong, HHEREIZ%TH 5. ! 3 04 15
F o TINVERERD R LS A %o o0 CREETLEIEAT D 2 9 359 121 213
o7z BHEERREE TR IRV EEZRL, NH4-N 3 313 096 947
PRSP EWER ZR L. B 394 065 295
EFHE
SHIRDOFIENIL, B~ LIRS LIHICEORER IS
WCHFESREE> e L o, FHMHEIL L XT R SPADfED#3%
by 7 #5E (Kruskal Wallistfig) CHIBRIICA EEPR REEEPEEE, TATO2S 9 Ah@ETIZIIEL L
HHN FEESIMomE L » L EEET, AL Er-o INHER L T 7oA, RBRE N2 2 &, FEEOSPADE
7o WEE DB - 7oAs, EAiHRE RS Z Eid o PRECET LTS, BHBIZEHN L 22 #% 2 & OSPADIE
72, 9 7 HOELOFIMEIL RS Tl04cm, REZTI09 OFBEIL ) 785 2 b)) v 7 HsE (Kruskal Wallist5g)
cm, #r# (9 H 8 HMl5E) TlldemTH S, FLOMEDIIZ THIEICEBEVRD b, SPADE LB EHEE
IZEET2001E, 2T %O B B4 T100H fifE, 3, EFWRC IS KBTS L LW CRES
FOEETL034 H 1201, FETl002 H115EHTH 5. 1994) ENT20, EFWEL EHBEFEL G5, RKES

- 138 -
120



B3 - - SPAD & =XRAEH)
12
10 - + e .
W S .
% 6 = *® " s o .
s} o e .
S oo o .
2 |
*
0 o \
20000 40000 60000 80000 100000 120000
B - EH - SPAD

M—2 B3 -ZEH-SPADEERE L DG

(1994) XFAEEC, #L - 2 ESPADME % 5 U /248 & fifk
FHEGINE L OV TNOEHICBNTL XhHTEHW
HEAPH AL LZHMEL TS, M- 2128 Lx EHx
SPADfE & BHEIHOAFHEL DERER L. SEOEE
ORI A ELZBERIE SN o7 KES DR
D& Hz, B - ZEHE SPADE CREREE HRILE 25HEE T
EBEFIUE, MEEORELTRILY 8y GRBICHEL R
IFLTCWAPEZFMICEIRTE L2 L1225, 40, HHE
BRAYME & N 20 o 72 BLHNI AR B 7228, SR ELS O F )
KEDPoILEZDLRETHA ).

IRERERER
MBI N, FPAY IORE (g), —KBAEH, 2R
AR, RER Az ZORETIEHE > REE > e

), —ICEAT (Kruskal Wallis#hisEg) TIiZ 5 %H =
VRO LN ZEIEL (Steel DwassiiiE) 12X ) 43
EHEICHEREZNED LN ARSI L F UEn %
RLTWE. '
BAMEE

KL D BT AT I A%, PS — 500 8RRt 2 [l L
7z, - 2108k, HROGHEEZRLE. BRIZIZS Vo8
I EBEPRELSELAT A, ¥ U0 EHROLETIE, &
K, BRI S WIEIZ > P e > REEONEIZ 2 - 72
AR T8 LT, WHRTT7T LU THAL e SR T
W 5 (BRI EL$2006) . Zook, Rkt ICEE (% Tlal-> TR Y
BRICENREEZ D, ZES (1997) 1393 =2 F TR
KDY T BERAEN WL L& 7 5ERITH20%TH 5
TEEHRELTCWD, L, U EEREEOWER,
PRIV IR L > T b, —7, FKEETIE, A
EENMIMAL TV D REERMABREINREL TS, &
EMAHEATIE, MERIKL, RUEREZT-> CREom
FIZBHTWE, EACASTWBEREOFHE Y V5 y &8
FIFLHKT648%, WRTATABL otz FMAOHEIIE
KT658%, FEARTHOL%E Y, WTFILLFEAIMALTW
5 EZR % LAl 7.
BHPOEZRDODELE AN EFERVINE EDOBF

G RRIC, BERTELEZK - ks vy aFE
OBMRZRRD, HEIZEs o7z (-3, K- 4).

F—2 LK BREONTEER (%) &

- BN FhEA B-1 6.6 50
Y7 | FRy | B-2 6.1 45
S=1 1.2 58 B-3 6.1 45
S-2 7.3 59 B-4 70 5.5
S-3 7.3 57 B—bo 6.1 44
Fi5 727 580 B-6 5.7 39
H-1 7.1 5.6 B-7 6.3 49
H-2 7.2 55 B-8 6.4 49
H-3 6.8 55 B-9 6.5 53
H-4 6.6 45 B-10 6.5 49
H-5 73 59 B-11 64 |- 49
H-6 6.8 53 B-12 | 72 5.0
H-7 6.4 4.3 B-13 6.8 52
H-8 6.6 47 B-14 | 64 46
H-9 70 5:3 B-15] 80 53
H-10 6.1 48
Ty 6.79 514 | ¥ 6.44 4.89

5%LNVORELZHEBRER L, FEIEOEHEES
LR YV ERELOBRTHSE (M-5). ZOH
RIFEREHIROEERE LS V7 EFEOMIZE TR
OHND, TEERGFLOBEENIEZOLNLD, o0& L
TeBEMERE N o T,

PR (BPAIY) ZokE) LA CGERR +FEAR) oo 2ERpss
&2, RO OZEF5T L OMIZBIT 2 HEHBIT &%
HIFRWFTAUZ L RRBO SN h o7z RE (1971b) &, B
FEERIZ L 2 RINEEZFTART S, R 3ERZHEEL 72
NEX100&L T2 L, EREPEI2U% LSRN E, Y
VIBHE I TE9%DINEN D - 722 EDHEEN TV A, fEto
T, PE L DBRE TS 27201018, BER=LTT
%L, MOBEZOFNLLETH 5.

ESA |

FUMEETH, REEESLHEEGOECD Y VX7 &
BB EE2 B EIZOWTIIWL DD 0GR D 5.
INso#mE TR, BEEEESRLTHIUL, BilETh
EEy U EREENRET L EMESINTVD (K,
1971 ; RBIE - 17T, 1998). FAH 4R 1 bk L 2ok,
Wrehehoy Y37 EFEL ORI, Wb MBI
RRIZES N o 7. HEEBNIRERMIZ R S MR EI T
Y, HEI—EoOMEEOTEEEFEELELY, Fiio
ENFNIERELL polzizeEZ 615,

B OMAZERBNELEBRRFIRO L NI EFE

WE, TRRSERRE TGS LG oW T vy — v
SIRER O I I 7 uBERIC LV BELYERT AL TR
D5 (RS, 1994). 4EE, Z0L) %EZH->TH
5, FRAEZEWMINEZIEETE LW, T2 T, ElixE
B XSPADMEAEEWINE & SV Z R T &5, B
X EH X SPADECHE S A = R OB FRILE & A

- 139 -

121



2@

8.5 r=0.2
8.0 - .

7.5 -
7.0 .

6.5 - Y
6.0
55 -

B ——t—
0 2 4 6 8 10 12

B DZERR S (kg/10a)
HM—3 EERSEBERKZDNIERELORER

(52) Kb oof Iup I B Sk bt

@S
6.5

6.0 -
55 - . 3

r=0.35

50 ‘e o
4.5 ¢ $ .
4.0 - .

3.5 r

3.0 : L :
0 2 4 6 8 10 12
ERD=ERM S (kg/10a)
M—4 ZEEHBEBKE LI EEEREOBRE

(32) bt oo I e 3

@5

4 [ v = 01946x + 4.7358
R2 = 02506

) ft bt i I R 4 i
o o
R R
. .
*
¢ *
* Tdiac
>

o 1 2 3 4 5 6
TEIBOERRES (kg/10a)

M—5 RIEOERES EHERZ NV EREEOBER

% LC, MEOHBEBREE AR, ZORE, B xZEHX
SPADETHE E N2 BT OMRGEERWINE & Lksy v 8y
EHE, WY N EAEROBRERLE: (M-6, K-
7). WEFNRL 5% LNV THERMBEERE S

Fl - SPADMISEIZ 9 A 7 H, ZEHFAEILT A20HD T —
g x v,

Yok s vy AR =58772+0.0000147

Bl x EH x SPADME  HIBE1REL=049

Fik s vy EHE = 4.2431 +0.0000144°

B x ZH x SPADfE  HIBE{RE=045

CDXHIZ, BEXXZEHXSPADE L K, Koy vy

EREEOMICEFERSKIL TS Z L FHEPD. FOKEIC
X, 3EZOEHPLETHLH, KEHNDY V37 EE&H
IIEERIHOEENPRKE NI 2T - A (1974a~d)
BHRELTBY, BROY V87 H 9% LOBEICAEEKD
EADHEII R Z L2 RIELTWS, SRR S /3
JERFRIIMESGTLICR T, 6% %@ AEINERA SR
Mofz. Hb S (1994) (IFERIHE, RN B 5 BRI
= L OHIFET B 2 & FERT oo BN S 7z SR NE &
VREFRE L OBICEBHVIEOHESZD 5N, Hfio
SRR A105ke/10a, B T120kg/10a0 6, Lk
ERBEIILINRREEIC R EEEFELTVE. REFE
L AREOMIZIZADHELNS Y, SRIEEIEL 5513
CERIFET T LR L T 5. ZROEFIRE,S
§ RNy BERANOERIE, 1L Tvra - Sy -
FIZED, ¥ oy BIRERESSEFE L TROLND (F
51972). o, LARTOEREEFEL Y VN HEAILH
RICHWONG. & 80 EFNERICG 2 H5HEIZDONWT
3% L DOMEDRDH B (KEa, b 1971, AIRS51980, I -
BEAa, b, ¢, d, 1974). TR, ZRTITDONTVE,
FkeEFER L TROFNEDBICIZr=098 & &V
BHHIEwIUT - A (1974) PHELTBY, Lid-
T, Fik, LROEBLLTHUETOHEDLRVE LTS, K
KIND & 23 7 GA I UL, EWRSKT T 5 L 0k
R TVLIIMENL V. 4G, s LXKy 80

B UORMFERRINE
8.5
8.0 *
1
w75 -
I .® 8, *
D70+ . $
z * * *
-'Q\\ 6.5 S o ot e .
AL 6.0 - * %0 *
M B
5.b |
5.0 ! L I S
20000 40000 60000 80000 100000 120000
B - 2 - SPADE

HM—6 E3 - EH - SPADEEXKE /NI ERE L DORERE

B omFEERRNE

HE
(o]

*e .
i o3 ¢ ¢
* 9, e

o0
*e

SRR RS R
T

w

B EINTE
S

3 1 L 1 J
20000 40000 60000 80000 100000 120000
B3 - EH - SPAD

H—7 EIX - EH - SPADELHERS /NI EFELOMRF

— 140 -

122



L AP OERWREE KA Y 23y EE L OMICHEN
?%7{17:\_ B, FUNRTEEERT YL L) 2 EEN

BEHETHL., LiL, BREBRLIT- ERETIR, wWiho
FEHORRS T4, EHRLV., 4%, Lok bfbfg
vk o5z, BEERREG W

H & E

% PP b L RN K o BRI A, I R
BIFAER - BROY Ry EFERTN FOBERE
Yoy EREMIL, BORTHL I EFFEILsN, —
i, N EAICEERSZAERTIREEE OMMITR
bihvizds, BEOEFELIIEEIIR SN Lo HED
BT LAEMERT T & Lo EG e K EL L 72 Y,
L@#mlbtmﬁ%ﬁbﬂ% B L & o EHEED
BEELL, & o \ZfkfEA BT LULENS L, RELESE
TR, H¥H %ﬁy/n EHOLBICIIEHE T —
S OFHPHRNTH L. B, 29 LEMERICRY AT
Vo, Ak, EREGBEOBR, BWET- 5 RS
DIEWEEF Elbﬁ’ﬂ%kf:b‘.
MBI THATEE $ LNCIRT RS ERE SR, BT
EEREIRE—ARIK, Pz (R 5, HOBRF

oy

BPHER, FHE M AT, EREBSERIERA4E (BA

RET, ML,
Iy

EE M) OFEOESAICBRLEL L

51 Ak
ifﬂ B - MEtEZ - B (1997) KO BREIE O &7
EHREHRTO S 3y AEHEEOMG, BARIELEFMERE
68, 501-507

AE—Ha (1971) : ko ¥ 237 ERBICET AW, £l 5oy
HEHFEOMEMER 2L TS v X7 BEERIIRIITAREBED
B, AAREWES/E40, 183189

ARE—HDL (1971) Koy s ERBICETHWI%E, $E2M N4 H
DEPOHERO Y VR EEERBLUY //\7Hn'§"_l RixdE
2, EIM‘EWF"‘%E?% 190196

RE—H-FH B -EE-F (1980) Ko 5 w7 GEIZET 5%,
5% i@fﬁﬁﬁﬁ%fjﬁﬂﬂa‘o L OEMBAi B ROE~OBITE Kby >
N HEREUIRIITIE, BAREMFRLEN, 467474

BRI - BRILB K (1998) : dedf o 381 2 ARG K EIEHE o
ST A H$1’E%?’ﬁ‘ﬁ'ﬂ$67 485-491

KEEZ - MEME - IWATZ - FEETF (1994) v/ eh)omE
SRR, B2 HIEL - K- ﬁ%ﬁ*b@ﬂ@méﬁ?&%ﬂi@ﬂﬁﬁ. &
M BAERTERA-13, 58

T F &R (1972) ARHEEREALE D 2 LXKy s BEE
A AfEERLH4L, 4-50

g B - IWARE= (1994) : &/ eh ) OBFHREBN, &
SWMBILIE & TRERBE - A E 0BG WEEARNHRA -
13, 9-12

IWFEE— - AR (1974) - JEH L AOREIZHET 2058, 1 Bk
PROTF Y 7 OBYLENEEICRIZTRE, FAEREE
&, 48, 55-63

INF$E— - BEATER (1974b) t BB L RO REICHET W%, 2 FHE
AR Bk, HEsE, 72 7Y OBFEES I RIZ T HE
Fe RERBIS TGS, 48, 65-79

INFEE— - BEASER (1974c) © IEE L ROGHEIZET 2%, 3 U
B h ) ko B, HEEYE, 7Y 7Y OB g RITT
B, HIRESRBAUIFERE, 48, 81-90

IWTFE— - BEARIES (1974d) @ FEE & ROSBEICHET L%, 4 EE
M L 28K 0 s >3y Bozbe Akl oG, LRERBIE
Fegis, 48, 91-96

— 141 -

123



HEREREEARSEL Y 5 — £
Annual Report of Research Center for Natural Hazard and Disaster Recovery, Niigata University. No.1(2007)

FHEWRZ WSRO ¥ Y37 SHEOHEE

AHY

WS - PR 54T - ML AR

Estimating rice grain protein contents using IKONOS and SPOT
data of paddy fields in earthquake damaged area

by

Hiromi KIMURA, Nobuyuki ABE and Toshinori FUKUYAMA

Abstract

We presumed the rice grain protein content rate using image of IKONOS, SPOT2, SPOT5 sensors in

Budokubo and Hanzogane region. As a result, in Hanzogane region, significant relation was admitted between the

rice grain protein content rate and digital number of Band2 of SPOT5 data in Hanzogane region.

And significant relation was admitted between the rice grain protein content rate and the normalized
difference vegetation index(NDVI) of IKONOS data in Budokubo region.

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

image satellite date and extraction method of digital number.

it is necessary to examine the method of acquiring the taking an

And, it is necessary to inspect whether the protein

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

F—T— RS N E

53, SPOT 2%, SPOT 5%, IKONOSHZ. KH, NDVI

Keywords : rice grain protein content rate , SPOT2, SPOT5 , IKONOS , paddy field, NDVI
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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 IKONQOS 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— K RELY 280 HFFE, IKONOSHE, 7KH, NDVI
Keywords : rice grain protein content rate, SPOTZ2, SPOT5, IKONOS, paddy field NDVI

L &I

AFE D HiE, PRI6EI0H 23012584 L 2zl AE S
2 & DA s BEYE R F U o BRI L, SRR
O—E L TEBICERREED O OEHIEMIZH 5.
KOEEE, KROT IO-AGHEREY V0 EHEOR
BEFITHEEINTVAE (UTH, 1974). 73I0—AFH
R F 1o BEHMOKRTHREAOT, HEOKMIZ
L, —F, TR ERBIETRFOERFRIRED
ML A0, WEERLEAARIC X A HIE TR TH
L. EBEGTIE, SHEOY Y8 SHEFCIULUT &
PETi, BRI IRICEEZ DT THL T EPHES T
Wwan (BIRHR, 2007). BICEERT -5 AT, KK
BIA DKL Y ¥ 7 EHBEOHEIIT bR TnD (ZFES,
2003). FR184E I ICIKONOSH 2, SPOTH 2 O % % M
WT, KRBRO F v EEEOHE R RITHICIT- 72 (K
6, 2007). BHEKES %T/NY FHOMEEEE AkN Y
VR ERFEEOMIL, EOMBERE IR LIEREPEL I
Tw5h, 22T, FE BnrREfmEIKONOSY HnT,
KB D 7 v EREEOWETRAT. BEEPRET 5.

Mg, ERAT— 25 JUBIRFE

R3St

Fgexd S i3 B e AR AR DT REE X - 41X
EUOHBEERWERSHX TH L. JIONAOKHE, X
EEES T TEY, W% ) omEITRE
Lo L, EEWEESHBXEWHICRZ-TBY, —fHbky
OEBIRIFFINS v, WX E D, fAxffiFiEaies )
RETHY, REHOKBARTRTIyes ) Thb KH
~OBHNE, REZEMXA5 A LA, PRaetX s, h
L8 B Eah s ha, [HEIZO ARAr s THTSH 5.
WX DI H 2 A OZELR D 45, BILHXATOEE
DINT Y FID %,
FRH7—~% - AV I b
FRLEEET— 7137 A) 7 OEEFEIKONOSD2007
ESHUROEETHD. HHEEETAMX4mTH D, HiE
fi#ht v 7 FZERDASIMAGINES?7, ArcGISO.1TH 5.

R#EE

WFFesT S i B R OB % KR, BRI % FEAT L
P EREOT LIV ey — Y, 2 B0 ERE,

LEHB R EER, KERRMELY Y — ZHEBRERYR

- 115 —

129



Bigx, M350 2fTv, K, HRoy > AL, A%
ATET (PS-500 Bl #ARRA ST &V C FHllz o 7.

B4 7 &

BETF -SRI NI BREROEES®

B RRERE 7 — 7 OIKONOSTH UL, KHEALERIZR
IS L7zHE EOMEEFSIRETE S, KHMER & FE{g
EOFIBIIZACGISE R L ¢, B MEAZ L. RE
%, FEESEI —HOKANCEINIEEMEE %
FOFIEEER LT, KU OFEEERE L. &5
FRED? L/ HNIENY FOEHE - NDVIOFEE &
BHRECHRIRR S v GHEEEOMMERN, &
MRS 2 b 0lzxt L, BEE#HE S8

BN EHEHREY v TOER

REERK, FEetXos vy sHEHEE~ Yy T21E
L7, IKONOSEE T — % 76, T & 58Tk E% il
HBL7 BRCKEICKDS A2 TWE 8, KHOSHEREL
mro e i E KR HE 512, ERDAS IMAGINE®
ETT—6, HIHEShWAKBEOY 7 LVOEEESE ¥ >3
I ERROREERIZY IS, HEEIhgEEs7 LDy »
N EREESBBICRD L. FOBESHEET — 7 IZE
REbETERRLE.

] e

RIE NV EFROBEERR
&Ny FREREME, NDVIE KK Y ¥ /37 SHEOH MR
, REEBKEZER- 112, PREHMRKEFR- 2I1RLE
REZEMX EERERIX & T, RIESVHEEREERLE
Ny BB of REEBR TR, &S HBEREOB, -
TNy F2 e HROKE 5 V37 SHEEOMIZIZLL T olh
JHA AL L 7.
Y=-0.0525xBAND2+27.4185 (RE®)
—7, PEEMERTE, BERICEINLY L TV EF LR
{, MEHZBITATELR VN, TR Ry §HBE, ¥k
U ERELOMIZIEIE - 2R TABEREIES R
o, TRTELBCHBEREE R L0, NDVITH ),

SN ERE CNEEE S OBE

9

8 &

7 -y 4
ﬁe S P N ¢
|
s < i
Z 4 — @
AN
«3

2

1

0 . . ,

380 390 400 410 420

IS R2D¥EEAE

10 r

9 L ¢

8 L
o7 F s &
T @ & ¢
4 6 -
o 5 L o HREME
3 — MR
o 47

3

2 -

1 L

0 i 1 1 ] 1 1 ]

0.63 0.64 0.65 0.66 0.67 0.68 0.69 0.7

NDVI

BM—1 2 NRUERRCBEMEEOHR (HEE)

M—2 21378 FRENDVIEDBIER (FEFEE)

REEE TR HEZ R L.
Y=—0.05249xBand2+27 4185
Y=45.62xNDVI— 234238

K2 NI BHEREEY v TOFER

AHEE LTI SN B2 8512, EBoBERR»S,

FEIRNT R, FrrEERRPHEEL, SBRETER

L7:, REEMXZHROLE Ly vy SHEBESAE %X —

31T, FEEHKX D5 28y SAEER~ 41T5R L1

% &

BAINTEFREND N EDBE

#ZfE 5 (2003) 1XSPOT/HRV, HRVIRF — ¥ % ffi - T,
FUNRIEBELOMHMERT S N F2 (Ly F),
NDVIE DRI EBE MBI EONZZ 2 MEL TV,
SRIOBEERX TIE, N F2 (F)—2) LoRyEd
FWROMBEMRE R L., FHS (2003) OB LY F
LOZY — i L ZEOHBBRERL TS, ZHE60
H]ETIE, NDVIDRS HVHBEERLTWAD, BBEET
3, BOHBEARS hdhok. I, BEF—F L HAE
EDE, HLVIERHEICLAMOROE LD, FY) - Ui
EF NI ERFFEICAOHBEIAEL DR, UTok)ic#
RoNE. BEEENLVE, Mo, REFERS
—h, EREEPLZGIE BaElE e, EHEstEd
A2, BEESAELR20T, ¥y EHKE
EOMBMEREZRT L% 5.

A

LS (2003) 1, Kby o EFEOSVHBEEL
7202, BEHPOHRAR T TOREE20BUAIZTS S
ERERHLTVD. SHoRAEEREET0E, FEET
HEZoTEY, REM»SELL, ERLTWES,
EEEOMES*

FGBE, FEE, WIS EE TR OKEZ L
FL2ZR oDy » 30 EREZR W, HEY A X134
mx4mZOT, A L2 EOBEBER B LA &
WS, PP U 72T OFERE R IEREICEL D g i L v

(R - 1)
(R - 2)

— 116 —

130



6.0

Wt
R—4 2NN IEFRYyT ($EE

- 117 —
131



o T, —HMOKE»BIE{FELIY, ZOFHHELKE—
HMOPIPEEME 2 M SRR L Y EWIFEEL NG,
BIFOKE &

BEE EEde wIhb 43 205HEE (4mx 4m)
MHu, BRoBKRICEDL LT, E7 eI OMEEN
HHTEZ —F, oSS XoMBoRE T, Flz
WALOSFE DI0m X 10mD /3 fRiE e E 2 5 &, FBEAEO R
ERHEOBEEYZFIT5EFESNL. $#-T, HilHzL
Wi D & 7 EHEEHEEICE, SHREFESATR
LEZD.

BN EHET Y TR

B-3,408 y o EFFEE~y T2 Robe, ¥ 0%

ERFEPERVKEH, SRR ENTFEE TN
Wb, TN SHRICIIEREEE, TEEATE,
TEAMNSE BALRBEREZOND. REEBXOAER
AHFHAET LRSI, EEoE, B, BESLEUCEHT
HoH, LoL, Fr87<y oL, ¥ s EREERICE
BROLND. TEEGOEED, H5VITPFBRAEKT
2006FNFROFEESS TE L Do t@iﬁ Y BEZRDD, *ﬁﬁE
THUEDRS L. FDIHIZIE, HEEDBAATRKTH 5.
WA OZRPEE LXK NI EFEREOBR

REEWX 23Rz, NWERL Y 7 EFFELOBERY
Gz H-5IRT L9, WHICEEOHBBRIEED
L, NHEEFLVWKHOZKIZESY » 7 EFFELE
Hm2H Y, EFEBEOEBEIRIEING,

20065 E E20074EEE DA N7 BHEE DBE

H-6i2, WHEDF 37 EHFRRLS. EOHBEEGR
BRONDBZENS, &80 EHENFEGVKEII, KEE

REE
9
L3
8
. /'/_jﬁ_/-./’/_b_./’/
6 ¢ ° ®
‘NI % £ 3 o
5 r
Ring
g 4
x 3
My,
& ERRNE
! ——E%Q
0 , . . :
1100 1300 1500 1700 1900 2100
—IPY ) ORKITER (g)

H—-5 FAKIEREZ NI EFEREOBEF

RECLSED LR INTERR
8
¢
7t &
ﬁ 6 £y *° 'S4
(’ﬂ pes g L4 @
Doy P ¢
NP b ° ERANE
a — A
S 3
o3
# 2
1 .
0 1 1 1
3 4 5 6 7
SEQELINTERE

—6 2007 £2008FENLAKZ NI EFR EOBERGHEE)

SEWEHDERLTVS., EHCHEEOERICEE SN
LEZONDY, BRRKELOBNMOEECTHS.

T & O

REEHXIAERT - LREHBK 7 B2 AL TR LN
YRR UIBROKR S VIS s GHEBE 4 0 ) AEEOREEME
LOBBREREL.

KBS TIE, & s E8FFELN Y F2LoE Y
HWTKED Y V7 5HFEY SBERERTE. EEMS
FBEOKBEDS 37 EFELELDN T, —F,
EHXIZEHEOBBTT— 5 8P h - 7295, NDVIE ¥

YRy ERREOMIZIE, RS b *ﬁéimﬁ
DEFEH NSV, {3/ ABETOHFITHETH - 72,
HEE

ABFEIC CREIHE, WEOBEZ 3D o THV )

G RAMREERFTEMERIR, BT FEEHIRE—RICE
CBILBLLETES. A&, #HLEATBOWII B
BBV,

ZEW

PIHHE (2007) 9 FwaAFHOBET, HIEHRE, KR, 6H17H

FRAKHE - FEUAT (2003) ARRESHHOSPOT/HRVT— 712 & 2&H
EHBEOREE, ARV E— by v rE4AE, 23, 451457,

ARAEE - MEET - |ILRIE (2007) BEBGE BVl kHo
¥ Uy EREOME, MBREREFERBFE LY ¥~ No.l,
143-147.

IWTFE— - fEAER (1974) EREXOREIBTAE 4 ZEE
BIL2BER0y » 0 Bkl AL OR, FALEERBRIG
FeERE, 48, 91-96.

- 118 —

132



NFATEAMEORS - HEWAS 27 LOHE

ANFAEMHEARKX GEH/ SR, 2a#H300m) 12
20065’512F5 ’E%El_éiltx\z< BT A7 a0%, %l -
W - BoKE - FEERE - TR - R - HEte - E
au«ﬁ%ig-ﬂ%E#%M?é%ﬁkyﬁ ?-9Bﬁ-
TEHNV Ay - BFEay ruo—7 - BEEER T
N v A BREERL EOMER &UW%WX?#%%&
EhTws (- 1). %E%~9<mﬁﬁﬁ>ilﬁmn
WMERFLTCERSIN, A5 -3y MREOE 73Oy
#%mI®%4%:77{195Lk:i9107w94A
TOME (FEARCY T 78R PR TH L.

ALY AFAZLB2EBF—-7DA b, 2006/20074 355 1
T U2007/2008 - E M O HP SRR, HERE (MERD,
HEE BEKEFR - 212777, 2006/2007F S Ao
FHISIE R BB AL E Th o 7 (LFETHRIR (128~
2 H) 22T). —7, 2007/2008E S M I3 AL ADES
BTH D, LFEFHRRII0ICTTH o7z,

ENCINEE S

=1 NFEMESHEORSR - BEEHY AT A

BEHRE(CC)

B &K (mm)

BEF(cm)

T KE (mm)

T
006/12/1 2007/1/1 2/1 3/1 4/1

)

Wy

BEHRECC)

B

=

Mm&%lliuh_lL

BEKE (mm)

HERE(om)

0 T T T T
2007/12/1 2008/1/1 2/t 3N 4/1

—2 BHECHUTSATINE BEXKE WBH), BEER
e 7}<i®""1t (E : 2006/2007FFE =4, T : 2007/2008
FHETH).

BRET 4T — - Tk

MESH (2002) 1, #GEIDHRICBU 2@EHoREEEC
X LANESETTOREEEHRT AL HNE LT, 747
)= FETHCTHRSE R IEET HHE0BER Lo
FEIZDWTRET L7z, 20#R, M- 307 0—-IIR$
FIRIZEL > THREE XM TLHEERE L. ZOME
70— "o“(;&ﬁyh HELTO®Y Ltf)% kB, =
CTHZ2HBEEL L, FHAESETIELL, FHEKEE~
@J@Fﬁ@ﬁﬁﬁﬁ‘bl‘?’im%K@* FRMGMHE* & W\L“Cb‘

- 120 -

133



FD-index

#E M
A D

R OE

1)

D i E
FD = ZT“

7,>0

W B

am O

1

>

H-3 ®BEF<IU-—-

KRF— 2 ORE
MEELTHEE L -VWEROHFERR T ST 5.
FRBHBTHESNAZLOERVCLOPRETH L5,
~9#&wﬂﬂ B, TAZAT =5 DL BRART—~¥
AEEWMELTCHERTAI L TES,
FD-indexD &t &
s RKRT—7 26, KX X HiZ, AFHEA
TxfERE L BETCRESNDIEE TH 2FD-index (First
Dlscharge Index, VIEFDEFRT) %58 T 5.

S

FD= Y T. (1)

L FoERICBWTIE OA
WA T.=0& LTI,

TR A FAD
@3 H MG LT H PR R DT

A FADHBEIFDT OILRT, LI EMEiEii Tl .
FERA R DRE
HOPLOFDICL EWETRELTEE, FDPL &\ #
B AEBEHGHE BIEKOBEEKE T ANER D
OMFEIRIVIEDLH) EART. Bk L& WERSER
Lo TELRRLD, 4 DOBE, 10CdayBEIZREL
THITE, ASHGEHERERCRETE S,
Fa )= F— Ty E—DRE
MERBOHBIUMERNTA—F—THL71 7)) — -

F— 772 % —k (mm/C/day) 2 REXDPS5EKD B,

=0039x+23 (2)

ZoTxE, BEWAEN A VAR (LA1IHEL &
LTHEZIEABELZLD) OBETELL-LOTHS,
BRAEEDHE

HAERE4FHEETLSHOMHO B ESHERT,, HESE
PHESTAYAOAFHERTHMUTFT A T) — - F— T 7
2% =k BWT, HEZEENM (mm) 2RI HHEET
LI ENTED.

_k
M'T(T@""Tat) (3)
ARME=EOHAEOE L

BRET 7Y — LD HRMERIEEDREE T M

HE'EE' n-l-%':

AEE NS A — BEmME=E M

82— (T4 45 o E
— P

_'T—_'777 M== (Tay+T

A—Fk) DRE 2

k=0.039x+2.3

—ZICB TS HRASE#HEOTO—.

AT A7z, NFATIRAHRORS - BE
Bl — s »L ABEELHEN L. RV AT LI
ﬂ<%474/x ) BEINTEY, ZOBIKER»S
HHLZ EwmE KDDL I LA T%%ﬁ,ﬁﬁﬁu%
ﬁ@Tw5&%?®K EWNH Lo, RFFETIE, [
55 (2002) & FERRIZTEE é;ﬁﬂ'?ﬁ %Fr%ﬂﬁfagﬂ\gT*
FELHCCRRICI ) HRAZEYBH L7

[ SN
ISR

M=Hw,— (Hw:—S) {4)
Huwl THAZE =% T 5
HO®IH24BEOFEE K& (mm), HwiiARIZE % 5§ 2

MHUFOFEKE (mm), SIHAMEEYF M4 24500
|)¢§7J\§ (mm) THb. BEAKEFIAILTT T 7R
OHEEREEFTILL - THELNLZLOTHY, AP HKT S
HEtEeEld, JHMISETEe <, ol B Y S RO

FREA LR ERT 2. HESKESE, BRkazmEH

2T, MIZHBEIEE (mm),

Sigt (Bl 07— % THREEESEIISY, 205 bE
FROAFHBEL TROALLDOTHL. ZOK, BEKkED
WREORIEIXIT > Ty
AREEOHIEEGRET ¢« J 1) — - 7l E

BTEEE DR

NFEMEEHMEORR - BEBE > A7 L THLNLL
2006/2007 44 2 1 ]2 UF2007/2008SE RSB Iz oV T, 4N
FoTHREZE o, TNELBEMFTr 7)) — - F—iki
L AMEERFEE AL B, JORBEmMES $122
A1HPSHEHO®MO F Crxld e Lz gl L 72FD-
indextd 2 A 1 BUBRIZOWTRHE STV, #E B H &
SEL72 (FDO L &\ E10C day).

2006/2007 4 EEH

2006/20074EFE S M 0 H B 8 O 281 & BUIME X iR E *
WL TR - 412077, HIZid2H L HERA L L-fREER
BELEBFTEL TS, 2006/2007FE T HIIELTH -
7227 HAS HRSESBREIS N TWEDS, ZO/S
BlGH 2 EEEREBIFCHERL TS, £23H7HMS
3H20B FTHVAEREALESICLL2BBOPEICEL
Ty, fiEEEFEFdEdo— ﬁ%&%fw% HRSE s O
HME L e EoHER s ASHAH A SHEEHOWHETE
FEELTH-5I12RF, BIHADIIE A EOH THEEHEIZ

/] N

- 121 -

134



= ﬁ?%ﬁkﬁ)
0| —pmes 700

21 2/11 2/21 3/8 3/13 3/23 4/2
80 800
0 HREE(HEH) 200
L

2/1 2/11 2/ 3/3 3/13 3/23 4/2

H—-4 BRCHUIERMERCBEMISEOBANE (L) &
FEfE (T) Dr#E (2006/2007 FEEHA).

BMED = 10mmBLIZIE > T B A%, 2H24H (M- 5
DA) L4HA1H (M-50B) oM JidiEE@E,lEBlEE
KECTFH->TWA, ZOMBAE, #THIZZENZ2N155mm,
2mmOERABRN S TBY, ISR > TERS
NAZHRMERICKES B LTHEENS S (GBS, 2006).

0 7Y 5 ) 1 X ! !

0 10 20 30 40 50 60 70
HRES #HHE(m
H—-5 E&HICHITS Emﬂ E@Eﬁ/ﬁlﬁt?’émﬁ@ﬁﬁﬁl
(2006/2007FETEEHE). RPEWIRIE, BAME=HTE 8
BHE=t#EEE10mmE Zh FhRT.

70 1400
EO RRER (K
60 —HERER 1200
— 50 1000 —
E £
E E
g 40 B0
£ M
= 30 §00 =
o
20 400 Hx
10 200
0 0
21 210 /21 32 ¥/12 3/22 41
70 1400
= RS 8 (ETE)
60 | —HERES 1200
—~ 50 1000 —
E E
£ E
ﬁ\% 40 800 %
&30 800 =
m b
20 400 #Z
10 200
0 T T : 0
21 21 /2t %/2 3/12 3/22 4/t A/
6 BEHICEI2AHRE Et?aéa@é@éﬁlﬁw (F) &3

Eﬁﬁ (F) D8 (2007/2008FEEH).

2007/2008F A5 HA

2007/2008 FFEM O ARMS B L b+ BNE L EEE
WL T - 6 127" F. FD-index|Z & %2007/20084F- 7% “ﬁﬁ
OREFMBIE3IAIATH Y, TIUTEINRE L o L,
LEILIEETHLEELS. if: SAFEICBMEI Vo7
ATEE o TW D HRREE R ENLALTWL AR Y
bHLHEERIFICHYET %Twé M)(D M - 7 OIS
IRT LI, MEEMARMNE, SRS AR D FEMN
2006/20074 F S L Y L& < ABN S,
THRE & T RFEYTHIREE

HRISEOHEEZBEE LT, EEMOFIYBEMEL
T HREERMSE # kR bR /2.

Y (F=A)
ME=¢L—”—— (5)
TS
i Z (Fi—An2
RMSE = \j‘ —‘h“—~ (6)

ZIC, FidiEEM, ABEN, x7 -5 e ET
ZZTOnld, FD-index THWI S MA-BISHEH»HHEEH
FHEFTOHECTH L, FTEOER, FilEs ZFPHE
FIRFEEL, 2006/2007 AT ¢id#F N2 N08mm, 81mm,
2006/2007 EEF M TIE FNFN63mm, 126mme % o 72,
TIPRREIHEE AT L CRKIEmTH B0, F2ik
WA TH LN E Vo 2ERTORI ZETLOTH 5.
2006/2007 FFEE I Z NAT0 IV Z L A S HEEHORY

- 122 -

135



{& (mm)

gl

BREE %

0 l'l, i | i i
0 10 20 30 40 50 60

HREE #HHAEmm)

H—7 ERICHT2HRMBEORENE S HEEOEER
(2007/2008FE AT HY). TR LHIRIE, Bllfa=HTMHE, &8
HE=H#FEE10MME ZThThET.

1N EWH, 2 007/2008FREF T Z AT T A FIZKE N
ZEh b EESBATMENCH S 2 LD bh b, —F,
TR THIREE I ERE A RTIRIETH ), TR
H Bl % 5 0> ¥ 58 8 FE £°2006/20074F 1 5 B 1% 8 mmBEfE ©
Hot-DIHF L, 2007/2008FEFEFHITEE L ) b HEERRE
PISEREL > TWVH EVZ D,

HAE CHEERIE 1BV A AL N BN HET 2 2 L ixA
HETH DD, Bk L2k 512, 2006/20075 5 FEI A350 8409
BEEASETH - 7-DxF L, 2007/20084E B EEP I3 F4EN
ATFEVER  BEETHo I L AERLTUL DL E
NG, Thbb, BAVEOLT, BEESDEVET
T, BEOELDILDARITMER, SRS ML HE
L0, WENOK @ZKPHEA) OBEL R
B OB TH S, —F, EREBTOLIIEMBHORK
EREIMILL, TOME EENTKOEE ZKTERE)
AR AE L A OESRKEBRICEHNIC L 2 KEEVD
WHE @25 5. WEBEFPTHM L XT VPV
BAERIRZ A, AT Lo THE SN HRSEEI S
DEEFBHENLZ LD (WEL, 2006 TS, 2007).
CoO%E, EfEE L HRSEOBENEEKICK X REES
GENDI0, TR BVTEHE L 2 HEEEEOK T AR S
HIEIIEITISNEWTHAHSH. FOEKRT, RM7 1 7
J— - FEOHEEREE S LTI, 2007/2008FE S H L Y
b BEAAE TH o 722006/ 20074EBEH OB ROF A, 58
HOHPHRENENLDOEEL SN,

HRET TV — - FEIC K ZhEER MO

ARMEEX(LOEE
FROKARET 4 7)) — - FoBOREARE, BRESR
W 1I0mmBECHERETHELEL 2 6, AFEIH
SRAHOHE S EDTTHRATRTHL ZLATTHO

ThhH, KFHRIL [EOATHOTREREH L FOHL
FEOHBMEREORENTRETHS. Tz, BMEFERT—I1d
NTHES A2 5720, HRASEOHEEZVOETTAR
IV LT TE S,

FIT, RHMT 4 7) - - oA E LT, Kik
ERBEFELNIEETORIBMERBINAT (TAFA) @
F— 5 % T, AR S R 0 0> 2007 /200845 3 5
BT 0REEOELEIEEL, ZOBIMICL 5ECEH
N WMBRELALTASABHUAIER (ERW, EE
23m), /M (BB, EE98m), ALE (AEWH &
230m) O 3#MATH Y, 2007/2008FFEEHORAEE I
ZNFN74em (2 A18H), 192cm (2 A17H R TF18H ),
262cm (2 B18H) Th otz T BERT-IPLEN
ZFhotSnilERIZ3 A12H, 3A31H, 4RI18HTH D,
EMEAEHETIEL 7 B EOBERS -7

60 1200
KM
50 1000
E 40 800 E
E E
Eso woﬁ
e :
(75 2
m &
400
e
200
- T T T 1}
21 1t w2 2 312 322 41 /M
60 1200
== BB E (D)
— BEREE i
50 1000
E 40 800 E
E E
e
B 30 ﬁ
2 &
o %
20
B
10
0 ; r .
21 2t 22t 32 312 322 4/ 4/
60
2 ARERE (ETH) !
— REREE
50
E 40 E
E E
ﬁso ﬁ
i [
T 9 %
10
0

2/1 Z/IH 2/'21 3I/2 3/12 3/22 4/1 4/11
M-8 #WREF«7YU—  F—HEERWTHEEL LhER

S (EM, /I, ALDH) (250 52007/2008FEEHO
ARZEZIL.

- 123 —

136



EMMOHREROEE{REL RS, HRASED
HeE AL, FD-ndexiZ L ARISEFABH 2 SHEHAH
TTHh5H. 9, BEMHKRAICEET AL, BERIZ2 A48,
ABIE3ATH, AL#BIZ3AIIOTHY, BEKOESTE
ARG A OBEEICR I VRO S B, EROEVH
FEDOMmIZE BN &S50 5. 2007/2008EFE S T
R EAGHETIZL r RilVviErH L. Milie AL#ETIR
EHOMENE T TAEIZZ> T IR BEMBER £ 2
A7, HREZEOMEIZEMIZETKE {, FIIESE HNE
WA LR CIRIE R E50mmA B 2 2 H L I L Tw
5. AIEHIH (MEHGEH>SHESHHZ TORED EE
27H, /hH24H, ALHE38ETH Y, IAEREE - T
Wh IS5 S M LI, B URREEEI T,
WA (D) 2o TRSMGH, RSN, BIEomsH
KELELR L0, BEHoRELIET 2 LT, T&572
TS e 2 2O (EFMT 2 2 EEETHL &
Wz 5,

Bb U

s E@ulrﬂﬂ &, EEIZBARA L IZBNEEE, 51>
A=y —ik BEREEELZEOTFENHY, TS5 EHN
T’%f‘%ﬁf& a?ﬁ[ﬁ?%»k/]‘%é’—i LVl ﬁ’)if“%&b‘. L
2L, INHOFEIBHEERLZOMFEHIILBEOIR
NRET L0, T‘Akﬁ%&‘éﬂ@%’ziﬂakbw IhHo
FEOLEE SNDBNAITS 2 L TFELERECTHL. —

Ti, MELLUBRE T 7Y — - F—kTHEE SNLIKR
Ty RWEET 51X, FOMENREHESTHYH, &
BIZ7 2 7 A AN b, BB E, FriBe, R,
HEEE, BB, SHERAST, Wit LR E TR0/
WEEHELTBY, Lab2nso—8IEnBEEmsEnR
VATFADENIZ, TIZTHA NETYTIIY A ARBER
TWabDLHA ZOL) BEFEORSET 5% F ik
AL, BRMET 7))~ F—ErSfEE L ARSE 4/

%EE@W?E‘Z%% WCHWA Z L IZERWPOFEEFELTTET
HL. 1277, B, AErSHO NI oL
m?*zg@ﬁi?fw’“ﬁ +10mmBEORENH NEL T L %

SHIZB R Hu;tt: 570,

SEXW
RS T - AT tz WiHE - A i SRR (2002) SRIERES
WEMT R HRE OB E k. %k, 64 605615

WEREA - flR & (2007) KERETM S AT 4. FHKEREER
BegEt v ¥ —E#, 1, 5457

HEEA - SVAERCT - B - GARZ K BEREE - R OB (2006)
HMERBEZAV-ORSEEHOMBES, EHEHHRT - 1EE
22, 76-80.

BRE— - HR E-WMBRA - B 8 (2008) tREEo e
DS REREI BT T 2858 (2), FkILER, 28, 6l

PramEE - R - EER (2007) T4 A— 5 — L EEERE

L a@ME RO, FEHLEHTR L - HEE, 23, 156-160.

- 124 -

137



FERFENEARRFE LY ¥ —FR
Annual Report of Research Center for Natural Hazard and Disaster Recovery, Niigata University, No.1(2007)

B b AR R K M 1T 2 I O X AR OFER

- BR - =R

E—"0-AH 2

A proposal for redemarcation of terraced paddy fields in the
impacted area of the Niigata Chuetsu Earthquake

Natuki YOSHIKAWA, Shinichi MISAWA and Hiroyuki ARITA

Abstract

The Niigata Chuetsu Earthquake resulted in significant structural damage in the terraced paddy field areas.

Particularly, landslides and slope collapses severely altered the original topography in some areas near to the

epicenter. Because of the difficulty in restoring farmland in such areas to the original form, the government

introduced a “disaster restoration-related land readjustment project”, which allows improvement and reorganization

of farmland collectively. In the planning process, the provincial government sought academic advice from Niigata and

Shinshu universities from the perspective of landscape conservation. In response to the request, both universities

presented individual proposals on the basis of “parallel levee contour plots”. In this paper, we would like to introduce

the fundamental concept of the Niigata University proposal for land readjustment in devastatingly affected areas.
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Keywords : terraced paddy fields , landscape conservation , parallel levee contour plots , disaster restoration-related land readjustment

project , Niigata university proposal ,
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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.
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ABSTRACT :

Once a major disaster hit a community, its victims immediately begin to suffer from many devastating
situations. They need various kinds of help and support from various sources in order to repair the damage
sustained in the disaster, and to return to their normal lives. Many types of organizations try to help them to this
end. In this context, it is relevant to ask exactly what kind of help does a victim rely upon the most? In order to
discover the answer to this pertinent question we conducted random social surveys in the areas affected by the
1995 Kobe Earthquake and the 2004 Mid-Niigata Earthquake. We asked the victims about their attitudes
towards the help and support that had been provided to them from various sources. The actual questions we
composed were structured as follows: If another damaging earthquake occurred, you might need personal and
emotional support, material and financial assistance, or assistance in receiving vital information. For each of the
following persons, facilities and organizations, please indicate in which ones you have trust and confidence in
terms of receiving personal and emotional support. Please circle all those in which you have trust and
confidence, and double-circle the one in which you have the most trust and confidence.” 24 names of
organizations and individuals were then listed below the question.

In both the urban and the mountainous areas, personal and emotional support was sought from close family,
such as partners and children. Additionally, urban victims placed confidence and trust in the abilities of lifeline
services and industries to provide such support, whilst rural victims placed greater value on the local
administration and relatives. In terms of material and financial assistance, victims from the mountainous area
showed strong expectation towards government assistance, whilst urban victims saw the speedy recovery of
normal lifeline utilities as constituting material and financial assistance. Finally, in terms of assistance in
receiving vital information, victims in both the urban and the mountainous areas looked to the mass media to
provide them with information about the scale of the disaster and wider recovery and reconstruction, and to
governmental administrations for information about more immediate life recovery and relief.

quantitative survey, support for victims, personal and emotional support, material and

KEYWORDS: . - . . . D0 L .
financial assistance, assistance in receiving vital information
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1. INTRODUCTION

Major disasters cause sudden, large-scale shifts in the living environments of those people affected. As a result
of a major disaster, victims may sustain both person and material damage, and struggle to carry on with their
ordinary lives as normal. In the extraordinary days that follow any major disaster, then, in order for the victims
to be able to re-establish their everyday lives, effective aid from supporters, working in both mutual assistance
and public assistance, is vitally important to supplement the self-help efforts undertaken by the victims
themselves.

This research sought to uncover the true state of assistance provided to victims in the wake of major disasters,
by undertaking a qualitative survey of victims of two major earthquake disasters. It also sought to consider how
disaster relief and assistance could be most effectively provided in the wake of the next major disaster.

2. SURVEY DESIGN

2.1. The two major earthquake disasters considered in this survey

Two major earthquake disasters that occurred in Japan formed the basis of our survey of disaster victims, the
Kobe (Hanshin-Awaji) Earthquake that struck on January 17 1995 and the Mid-Niigata Earthquake that struck
on October 23 2004. 6437 people died as a result of the Kobe Earthquake, and around 250,000 homes were
either fully or partially destroyed. It was an urban disaster in a major urban centre containing both a
concentrated population and complex and advanced urban infrastructure. The Mid-Niigata Earthquake, by
contrast, had a death toll of 68 people, and around 16,000 homes were either fully or partially destroyed. It was
an intermediate and mountainous area disaster, striking an intermediate and mountainous area in the rice
producing area of Japan. By highlighting the nature of assistance provided to victims of disasters in these two
areas, we sought to investigate how disaster victims relief should be provided in urban and in mountainous
regions.

The data used in this report is from a survey about the Kobe Earthquake undertaken in January 2001, six years
after the earthquake struck, and from a survey about the Mid-Niigata Earthquake undertaken in October 2005,
two years after that earthquake struck. Table 1 shows the survey results. Using a stratified two-stage sampling
method, each survey randomly sampled the afflicted area, and then the final survey targets were sampled with
the probability proportional to size so that one person from one household was sampled based on the Basic
Resident Register of each municipality. The response rate was as high as 36.5% in the January 2001 survey,
which was six years after the Kobe Earthquake. We feel that the response rate indicates that there is still high
interest among the victims in the Kobe Earthquake and that our questionnaire was easy to respond to.
Therefore, we believe the reliability of the survey results is high.

For the survey frame and analysis of survey items other than support for victims, please refer to Kimura et al.,
2001, Hayashi(eds.) 2002, for the 2001 survey on the Kobe (Hanshin-Awaji) Earthquake, and Kimura, 2007,
Kimura et al., 2007, for the 2006 survey on the Mid-Niigata Earthquake.

Table 1 Overview of two surveys

the Kobe Survey in January 2001

the Mid—Niigata Survey in October 2006

Earthquake occurred in

17 January 1995

23 October 2004

Surveyed Area

Areas where 7 on the seismic scale was
recorded and gas was stopped + Kobe
City Kita ward and Nishi ward

Areas in Nagaoka City, Ojiya City, and
Kawaguchi Town, where 6 lower on the
Japanese seismic scale was recorded

Surveyed person

Man and woman 20 years or older

Man and woman 20 years or older

Sampling

Sampled from resident register using
stratified two—stage sampling

Sampled from resident register using
stratified two—stage sampling (each 50
points in Nagaoka City and Ojiya City, 7
points in Kawaguchi Town, 20 residents
per point)

Number of surveyed
persons

3,300

2,140

Number of effective
answers

1,203

1,013

Rate of effective answers

36.5%

47.3%

Method of survey

Fill out questionnaire sent by mail and
collect it by mail

Fill out questionnaire sent by mail and
collect it by mail
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2.2. Structuring the survey questions

In order to establish exactly what kind of assistance was provided to disaster victims, the survey questions were
structured using the following three techniques.

Firstly, victim support was divided into three aspects: personal and emotional support, material and financial
assistance, and assistance for receiving vital information. Simply asking “who provided you with support?” will
not help us to understand the specific nature of the support provided, and therefore will not enable us to take
steps towards providing more effective assistance when disaster next strikes. Our research, then, splits the
support provided into three categories - personal and emotional, material and financial, and vital information —
in order to avoid this potential pitfall.

Secondly, we structured the mode of expression used in the survey questions in order that disaster victims could
not directly evaluate the providers of support. If, for example, we were to ask “Which persons, facilities and
organizations were useful in providing you with material and financial assistance after the 1995 Kobe
Earthquake? Please circle all those applicable”, this makes it possible for the respondent to refuse to answer the
question, responding perhaps instead that “the scale of support may have differed, but everyone did what they
could! I will not single out certain people only.” Equally he or she could circle all of the possible answers. In
order to avoid this, care was taken over the structure of our survey questions, for example: “If another
damaging earthquake were to occur, in which of the following persons, facilities and organizations providing
support would you have trust and confidence in terms of receiving financial and material assistance? Please
circle all those applicable.” Asking the gquestions in this way makes it possible for us to reveal the evaluation of,
and expectations towards, providers of assistance that disaster victims have, by inquiring as to whom they
would look towards in a future disaster as a result of those persons or organizations already having providing
them with meaningful support in the past.

Thirdly, we drew up two distinct patterns within questions. By asking, “if another damaging earthquake were to
occur, in which of the following persons, facilities and organizations providing support would you have trust
and confidence in terms of receiving financial and material assistance? Please circle all those applicable”, there
is a risk that the respondent will exhaustively circle all of the possible answers. As such, we drew up questions
with two pattern answers: “If another damaging earthquake were to occur, in which of the following persons,
facilities and organizations providing support would you have trust and confidence in terms of receiving
financial and material assistance? Please circle all those applicable. Please also double-circle the ONE in which
you have the MOST trust and confidence.” The multiple answers (MA, singly circled) gleaned from such a
question, then, allow us to discover the evaluation of the victims — revealing all of the persons, facilities and
organizations in which they would place trust and confidence in a subsequent earthquake disaster, based upon
their own experiences of earthquake disaster. By contrast, the single answers (SA, doubly circled) help us to
understand their true expectations — revealing who they would really look to for support in the event of another
disaster.

Using these three techniques, earthquake victims provided us with their evaluations of 24 categories of person,
facility and organization that provided support after the Kobe Earthquake, and 29 categories of person, facility
organization that support provided support after the Mid-Niigata Earthquake.

3. RESULTS

3.1. Support aspect determines the most effective supporter

Figures 1 through 6 illustrate the nature of support provided in the three aspects of personal and emotional,
material and financial, and vital information. The figures have been ordered according to the results of the
Mid-Niigata Earthquake victim’s survey, starting at the left with those categories receiving the highest number
of responses. Figures 1 through 3 show the results obtained from asking who the victims thought they would be
able to rely on in the event of a disaster, whereas figures 4 through 6 show the results obtained from asking who
the victims would most like to turn to for support.

Looking at the results showing in which support providers the victims had trust and confidence in terms of
receiving personal and emotional support (multiple answers, Figure 1), we can see that, in the 1995 Kobe
Earthquake, close relatives such as partner (69%), children (66%) and siblings (56%), together with public
bodies such as lifeline services and industries (57%), medical services (52%) and the police/fire service (39%)
scored highly as providers of support. In addition to blood relations, victims of the 2004 Mid-Niigata
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Earthquake also looked to local community connections such as neighbors (70%), community and town
associations (42%) and city administrations (55%) for support. In terms of the persons, facilities or
organizations the victims would have the most trust and confidence (single answer, Figure 2), one’s partner
scored significantly higher than any other option in both the urban and the intermediate/mountainous area
(urban: 42%, mountainous: 36%), followed by children (urban: 12%, mountainous: 12%). Whilst in the
mountainous area local community connections such as the city or town administration (10%) and neighbors
(10%) were also expected to provide support, in the urban area this expectation was placed rather upon lifeline
services and industries (8%).

80 I 1995 Kobe (Hanshin-Awaji) Earthquake (Urban disaster)
70 " B 2004 Mid-Niigata Earthquake (Intermediate and mountainous area disaster)

* Option in the Mid-Niigata Earthquake survey only

Neighbours

Partner

Children

Siblings

Relatives

Town/City administration
Friends

Medical services

Lifeline services/ industries
Self-Defence Forces
Community associations
Parents

Fire service

Mean

Volunteer groups

* Volunteer fire corps
Prefectural government
National government
Police

Company of employment
Insurance provider
Mass media
Construction companies
Railway operators

* Bus operators
Academics

Religious groups

Political groups

* Japan Agricultural Cooperatives
* Union groups from same industry

Figure 1 Persons, facilities and organizations in which victims would place trust and confidence in terms of
receiving personal and emotional support in the event of another disaster  (multiple answers possible)
(Arranged right to left, in order of highest number of responses from the Mid-Niigata Earthquake victims
survey.: same as Figure 1 to Figure 6)
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National government
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* Volunteer fire corps
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Political groups
Mass media
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* Bus operators | o
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Academics
Construction companies

* Union groups from same industry

Figure 2 Persons, facilities or organizations in which victims would place the most trust and confidence in
terms of receiving personal and emotional support in the event of another disaster (single answer)

Looking next at the results showing in which support providers the victims had trust and confidence in terms of
receiving material and financial assistance (multiple answers, Figure 3), victims from the urban center looked
most to lifeline services and industries (57%), city administration (54%), followed by various family relations,
such as relatives (44%). The results for the mountainous area showed most confidence in the local city or town
administration (69%), followed by various family relations, such as relative (52%). These trends were repeated
in the results for of the persons, facilities or organizations the victims would most like to rely on for support
(single answer, Figure 4), with victims in the mountainous area looking primarily to local governmental
authorities for assistance, whilst expectations for material and financial assistance amongst urban victims were
concentrated on the rapid reestablishment of lifeline utilities. We can surmise from these results that the
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victims’ assessments and expectations are based on such factors as urban areas being strongly reliant on the
lifeline utilities, a lack of back-up plans in the event of any stoppage of these lifelines, and that so-called life
reconstruction support systems are qualitatively limited and hard to disseminate in the case of a large urban

population.
% I 1995 Kobe (Hanshin-Awaji) Earthquake (Urban disaster)
B 2004 Mid-Niigata Earthquake (Intermediate and mountainous area disaster)
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Figure 3 Persons, facilities and organizations in which victims would place trust and confidence in terms of
receiving material and financial assistance in the event of another disaster (multiple answers possible)
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Figure 4 Persons, facilities or organizations in which victims would place the most trust and confidence in
terms of receiving material and financial assistance in the event of another disaster (single answer)

Finally, looking next at the results showing in which support providers the victims had trust and confidence in
terms of receiving assistance in receiving vital information (multiple answers, Figure 5), both the urban and
mountainous areas looked to the mass media (urban: 41%, mountainous: 30%) and town or city administrations
(urban: 20%, mountainous: 32%) as the main sources of information. The same trends were repeated in terms
of those persons, facilities or organizations the victims would place the most trust and confidence (single
answer, Figure 6). From further interviews with victims we were able to establish that they looked to the mass
media for information on the scale of the disaster and on wider social recovery and reconstruction, and to the
local administration for information on more immediate life recovery and relief. It appears that victims look to
the mass media and the local administration, therefore, as two distinct ‘channels’ providing information of two
distinct natures, and expect both sources to provide them with the information which they are seeking.
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Figure 5 Persons, facilities and organizations in which victims would place trust and confidence in terms of
receiving assistance in receiving vital information in the event of another disaster (multiple answers possible)
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Figure 6 Persons, facilities or organizations in which victims would place the most trust and confidence in
terms of receiving assistance in receiving vital information in the event of another disaster (single answer)

3.2. Urban disasters unable to benefit from community connections

Figures 7 and 8 show the overall attitude towards support and assistance displayed by our survey respondents.
Taking Figure 7 as an example, support providers are shown within the three circles (ellipses) representing
personal and emotional support, material and financial assistance, and assistance in receiving vital information.
Their presence in the ellipses indicates that they received above average scores in each relevant aspect. Figure 7
shows, then, that the mass media received an above average score in terms of providing assistance in receiving
vital information, that volunteer groups received above average scores in terms of both personal and emotional
support and material and financial assistance, and that the lifeline services and industries received above
average scores in all three aspects of victim support. These figures allow us to construct an overall picture of
the support provided to disaster victims, through a clear representation of who victims see as providing them
with support, and how effectively.

Looking at the individual people being assessed as support providers (multiple answers, Figures 7), we can see
that, unlike the urban area, disaster victims in the mountainous area were able to place trust and confidence in
the mutual assistance provided through both extended family ties, such as relatives and siblings not living with
the victims® family, and local community ties, such as local community and town associations. This was the
case for all three aspects of support. Moreover, for both the urban and mountainous areas, most individual
support providers which recorded above average scores also scored highly in terms of victims’ confidence in
looking to them for material and financial assistance. What this implies is that, setting aside those support
providers who offer specialized or limited assistance, such as the mass media, the police and the fire service,
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considering how support providers could best provide material and financial assistance that is appropriate to the
needs of victims at the time of a major disaster will contribute to the improvement of the overall support
structures available to victims at such times.
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Figure 7 Persons, facilities and organization in which victims would have trust and confidence in terms of
receiving support in the event of an earthquake disaster (multiple answers possible)
(left figure: 1995 Kobe Earthquake victims, right figure: 2004 Mid-Niigata Earthquake victims)

Furthermore, results on the persons, facilities or organization in which victims would place the most trust and
confidence in terms of receiving support in the event of a subsequent disaster (single answer, Figures 8),
victims from the mountainous area were confident that they would received support from all corners, both from
the local community in the shape of the local administration and community associations, and from family,
such as partners and children. This clearly shows the strength of the social resources available to the
communities in the mountainous area examined in this survey, which allows the community to overcome the
adversity brought about by disaster through a close network of family and relatives, as well as the local
community and local organizations. It also shows the contrastive vulnerability shown by urban areas, which
cannot rely on such social resources.
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Figure 8 Persons, facilities or organization in which victims would place the most trust and confidence in terms
of receiving support in the event of an earthquake disaster (single answer)
(left figure: 1995 Kobe Earthquake victims, right figure: 2004 Mid-Niigata Earthquake victims)
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In addition, it was significant that the only support provider in the intersection of all three circles was the
lifeline services and industries. For disaster victims living in urban areas, the timely recovery of lifeline utilities
— stopping gas leaks, fixing the electricity supply, ensuring running water is available and that toilets can be
flushed — is more than just the reinstatement of normal social flow; it is seen as an overall relief service,
significant in terms of all three aspects of support — personal and emotional, material and financial, and vital
information — in which great trust and confidence is placed.

These results suggest that, in crowded urban areas, it is simply not possible for government administrations to
provide precise and tailored support to the entire body of victims. In the case of mountainous areas, government
administrations should be working to strengthen and improve disaster response policy to allow local authorities
to take charge in the event of any subsequent disasters, and make use of relief structures and systems that are
strongly focused on local community ties. By contrast, families and lifeline services should be looked to in
urban centers to provide overall support to victims, whilst ensuring that there is an ample safety net — in the
form of public assistance - available for any victims who slip through the cracks. These seem to represent the
optimal structures for the effective provision of support and assistance.

4. CONCLUSIONS

Having divided the support provided to disaster victims into the three categories of personal and emotional
support, material and financial assistance, and assistance in receiving vital information, this research sought to
determine the nature of the support provided to victims, the victims’ evaluation of that support, and their future
expectations in any subsequent disaster.

In both the urban and the mountainous areas, personal and emotional support was sought from close family,
such as partners and children. Additionally, urban victims placed confidence and trust in the abilities of lifeline
services and industries to provide such support, whilst rural victims placed greater value on the local
administration and relatives. In terms of material and financial assistance, victims from the mountainous area
showed strong expectation towards government assistance, whilst urban victims saw the speedy recovery of
normal lifeline utilities as constituting material and financial assistance. Finally, in terms of assistance in
receiving vital information, victims in both the urban and the mountainous areas looked to the mass media to
provide them with information about the scale of the disaster and wider recovery and reconstruction, and to
governmental administrations for information about more immediate life recovery and relief.

Looking at the nature of the overall support provided to victims, our research has made clear that whilst victims
in the mountainous area had expectations for overall support provided holistically from both local communities
ties, such as the local authority and community associations, as well as family and blood ties such as partners
and children, urban victims looked to lifeline services and industries to provide overall relief. As well as
highlighting the paucity of social resources in urban communities, the victims’ evaluations have clearly shown
that the current disaster management policy, in which overall victim support is left to the lifeline services and
industries and the government provides a safety net in the form of public assistance, is an effective approach.
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Visualization Business Process of
Damage Cetificate Issuing process from Ethnographical Interviews
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The 2007 Niigataken Chuetsu-oki earthquake caused a devastating damage to Kashiwazaki City, which has a
population of 100,000 people and a total of 60,000 building footprints. As the first step for disaster victims to
recover from the disaster, they need to receive “Damage Cetrificate”. The city succeeded in issuing about 18,000
certificates for the first 14 days with the help by the GIS based Damage Certificate Issuing Program which was
developed based on the lessons learned from the 2004 Niigata Chuetsu earthquake. In order to share the know-how
about this operation, we developed a pacakage of Work Breakdown Structure (WBS), Scheduling in the form of
Gant Chart, Resource Assignment based on the PMBOK framework developed by PMI .

Keywords: Niigataken Chuetsu-oki earthquake, damage certificate issuing process, WBS, Project Management
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Development of Effective Information Management System
for Supporting for Households in Temporary Housings Continueously
- A Case Study of Kashiwazaki City at 2007 Niigata-ken Chhuetsu-oki Earthquake -

Ot/ 1 Tﬁk A i% B
Munenari INOGUCHI' , Keiko TAMURA” and Haruo HAYASHI'

'HB KT KEERR R 4 —

Research Center for Natural Disaster and Disaster Recovery, Niigata University
PHR KT et s

Risk Management Office, Niigata University
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Disaster Prevention Research Institute, Kyoto University

Once disaster occurs, local governments build temporary housings for victims whose houses are collapsed. In order
to support for their life recovery, each department in local goverment provided supporting programs to them
individually at the past events. Against this issue, this research aims to establish an information-sharing platform for
integrating information about victims’ current situation by developing information management system. This system
should manage comprehensive information about not only hardware of temporary housings but also interaction logs
between residents and local responders. In this paper, we introduce the summary of this system and application it to
Kashiwazaki City affected by 2007 Niigata-ken Chuetsu-oki earthquake.

Key Words : Temporary Housing Management System, Niigataken Chuetsu-oki earthquake, Kashiwazaki city,
house-to-house canvass, victims’ life recovery process
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The Development of Support System for Enabling Effective Response
to Disasters on the Basis of Problem-solving Method
-In the Case of the Niigataken Chuetsu-oki Earthquake in 2007-
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This paper shows the support organizations in the case of Niigataken Chuetsu-oki Earthquake in 2007were divided
into 4 categories; Establised, Expanding, Extending and Emergent organization. Their 8 operations were examinded
what aspects were effective or ineffective.  Those verifications were related with the 4 categories they were
classified into. The activities made by the support organization were sometimes unregarded and have no concrete
source of revenue. Preparing to the future Super-Extensive disaster, it is time to think about the development of

support system for enabling effective response to disasters.

Keywords: the support system for disaster respons, the future Super-Extensive disaster, operation
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