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Report on the Niigata Flood Disaster on August 4, 1998, Japan
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Kazurou NAKANE*, Teruko SATO** and Ryohei MISUMI***

National Research Institute for Earth Science and Disaster Prevention, Japan

Abstract

Severe flash floods occurred in a narrow area covering Sado Island to the Niigata Plain
in Niigata prefecture, Japan on August 4, 1998. Due to the disaster, 34 houses were
destroyed, a total of 25,022 houses and 10,511 ha of farm land were inundated and total
losses reached 41 billion Yen. In 1998, severe floods also occurred in China, Korea, India,
Bangladesh, etc.. Other areas were afflicted by severe droughts, Indonesia, Brazil etc. In the
summer of 1998, the high pressure system over the Ohotsuku Sea on the north-east side of
Japan was very strong producing quite unusual weather in Japan. On the contrary, the high
pressure system over the Pacific Ocean on the south side of Japan was relatively weak.
These weather conditions caused the protracted existence of a Baiu Front extending from
the Hokuriku region to the Tohoku region in the north of Japan. Under these conditions,
torrential rainfall occurred across a narrow area, which was around 10 km wide and 100 km
long, from midnight to the early hours of the morning on August 4, 1998. The maximum
rainfall was 97 mm in 60 minutes and 265 mm in 24 hours recorded at the Niigata Local
Meteorological Observatory. These are historical records. The statistic analysis for 60
minutes of rainfall and 24 hours of rainfall were started from 1914 and 1889, respectively.
Three researchers from our institute surveyed the flood disaster in different fields, meteorol-
ogy, hydrology and geomorphological environment. The characteristics of the disaster are
summarized as follows:

(1) Tt was ascertained that a meso-scale cyclone with a 150 km scale was generated in the
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Baiu Front zone, which was not represented in weather charts. Many strong convective
clouds with a 10 km scale seemed to be generated continuously around the mesoscale
cyclone. These strong convective clouds caused the torrential rain across a narrow area.
Severe flash flooding consequently occurred in a small basin, although large rivers includ-
ing the Shinano River, the Agano River etc. did not suffer seriously from the flood.

(2) Severe flash floods occurred in the depressed area in Niigata City, because large
quantities of rain water, relative to the drainage capacity of the area, were concentrated in
the depressed area in a short time. These depressed areas located in sand dunes formed
along the Japan Sea and in the flood plain along the Shinano River. The flood caused the
following remarkable damage to the city area.

a. Deep inundation occurred in the depressed area, where a flood mark was found at 189
cm above the road.

b. Flash flooding and fork lightening caused damage to electric transformer substations
and pumping stations resulting in general failure of the power supply.

(3) Low lying areas in the Niigata Plain and the Kokufu Plain, Sado Island suffered from
severe flooding. Many small rivers on these plains were flooded, because heavy rainfall
exceeded the drainage capacity of these rivers to a considerable extent. The flooding caused
damage to new residential areas and fertilized farm land. In the Niigata Plain, flood water
flowed into the Toyanogata Lagoon and the Fukushimagata Lagoon. Though the flood
water in these lagoons was drained into the Shinano River and the Agano River by big
pumps with a capacity of 50 to 110 m3/sec, flood water overflowed into low lying areas. In
the lowest lying areas, inundation continued for more than 5 days. Some of the new
residential areas developed around the Toyanogata Lagoon and the Fukushimagata
Lagoon did not have sufficient counter measures against floods in place. Flood damage
was severe in these areas.

(4) No one was injured, though debris flow destroyed 12 houses along the Higashitatsu-
shimagawa River. On Sado Island, debris flow occurred at the Higashitatsushima district.
The headman in the district found several phenomena signed a occurrence of the disaster,
when he was carefully watching around conditions during the heavy rainfall. These signs
made up his mind to advice for evacuation. The timely his advice prevented injury to

residents.

Key words : Flood disasters, Niigata City, Sado Island, Torrential rainfall, Flash flood,

Geomorphological environment.
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Fig.2 Radar echoes at 0400 JST and 0700 JST, August 4, 1998 in the Niigata region (after Niigata Local
Meteorological Observatory, 1998).
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Fig.3 Total rainfall distribution from 1600 JST, Aug. 3 to 1600 JST, Aug. 4 in 1988 (after Niigata Local

Meteorological Observatory, 1998).
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Photo.1  Flooding along the street in the Kobari and Sakaiwa districts, which are located in downstream
areas of the Nishikawa River, taken at around 0430 JST on August 4. Heavy rainfall exceeded the
drainage capacity of the Oohori main drainage channel in these districts (courtesy of the

Niigatanippoo Newspaper Co.).
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Photo.2  Early morning flood fighting operations by the Shobo-dan, a voluntary group conducting flood

fighting operations in Toyosaka City.
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Flooding at the bridge crossing the Oriigawa River in the Shimoichibu district, Sasakami, where
drift wood and many kinds of floating debris above the bridge caused the river to dam up and
flooding to occur (courtesy of the Niigata Prefectural Office). The picture in the upper right hand

Photo. 3

corner shows the same area after the flood.
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Photo. 4

Photo. 5
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Houses damaged by the debris flow along the Higashitatsushimagawa River (upper left picture,
courtesy of the Niigata Prefectural Office). The picture on the lower part shows the same place

after removing the debris; no one was injured,though 12 houses were destroyed.
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A hearing with the headman, Mr. Yasuo Hashino, in the Higashitatsushima district, Ryotsu City,
Sado Island at the place debris flow occurred. His timely advice for the evacuation prevented

injury to residents.



P CIXERF SO O ARSI I0E U - A A L 72, BIFIctkHE OB DWW TR 5,
B, FELUWEEKEENTIE .2 HOPRDOHRS [1998 4 8 A 4 HITE A OFEMRIC L 23k ] 22
BLCIEE 2,

4.1 IEHRU*DOREDEHDHEK

HAREOBED HOH TR FNEZT A2 HROME, LH#FIH, FKEZREORIICE > TKRE
S E7n B, FrETIC IR Y] LW EFI O OPEARR R OEM, ERICEAZHEO ARy MROMM,
BER G WESE 2 KE 2210 T OHIBHNRE S H 2 03, LK ER OB - IR TH - 2,
%7, BEFECEEEADIEEDEYIOERICTE LIKTEOBREMETH D, TR
5D KTEOREE 2D 0 A— MHIHTH S, Zh s M HEREZ ERIZ FRB b2 6 SN,
KERRKEENFE LT, BOKFEEREORM S0 #AE I Lhd, TETREIkE -7 B3B8 &
8B 4HGE~6BTH-7z, M4 ITET LT, BERNE 40 mm YU EDOZERED 4 K & 7RI,
DX, 2O — B AB~S5EEThH o2 2 L SHEEIT % &, HEKBES 28 2 7o 7K HME V3
BICERERICERL, ZRoNEAKLL I LRI VAKEESFREL: EBbhs, IhoUEKE
% < O T F D HOFHIHICIZF [V Tz, BEFEAEOETH TI3tAko v —27 13 4 H 14 KtE
Thy, TEE VB TH:, 202 Lo A 7oA Z O iniA A, K7 TH
KT E R VERS DS L, BEAKALIE RITNE ORI > T ER L, BROK L D ICHRKRKALLICZ -
e Bbhd, —F, BEBTREHRO LM EIE I RE - 7z st/ INT )l 28 U TiiiA A,
ZFOBIHFHBN ZBU 2Ry 7HAEN 2 RELLBZ Tk, BOKMIZAER L, £hic
fEo T, ANBHRELEZ, THH#ZEDORL L, BLEF Bt BKEZOY—27135H
IEHETH . ZDHO- D EET LR, 207k, HAKREWE AT HU EfwE,

4.2 BBBISHRAT ZHGE DK

REBICHAT 2 dUNaIZ L & Bk 2 B CUEFE AR T 5, 20 S QBRI
N OEMRW, FROME, tHFIAZICL > TER S, ABCELE L€ 5 BRTT O KELER,
LOTIDYU D EFICHE- 72K 1~2 HRICEHHICEZE L Twicdd, E TIEFHBEETH
T 3E32%>TEBY, BEOOKBEHBLEIW 2 -7 LIEFEL Tw b, ZHEWA ORI,
7K % —BHC B8 L T W BIRME SR L 7o E Bb b, TIRICKE - 72 28 S 30K AL BT
HECEETZOICE T AR 2 KERERRI L L, JORMTHRWNEZ2BEITEYE T % & zhidiik
DE—I7fPBEDEFIPIz b D ER>T w3, ZOWEEFIAT 2 L BG5S S OBKITE 1 H
HTx, KGEEOEF IR S LEbh 5, SEOEKCIIEHRNLE) | KEHRE S (FEskmE 17
km?, BAWHEKE 9.3km) T, 4EHOBEFHRHE2FEET VIR LB Fr o7, 6 BEBE
FEPEEBR U EED o EFHATAE 2 ZHOWAMLER LI bDOTHY, X4 OREMRERE
Zlb L s 3 &, F/NI) OB & AARFHEDFEAM DR DB VAR 73005,



—— REHJIXBHRAFKEL ()
~- SREFEKA+12m
L e —— BB BKEI+10m

.....................................................................................

Water level in meters

9.0 | N A I O I I O TTTTTFIrrrrorrT
22 2 6 10 14 18 22 2 6 10 14 18 22 2 6 10 14 18 22 2 6 10 14 18 22
Aug.4 Aug.5 Aug.6 Aug.7
TIME, 1998

6 BEREHE. BEERUEHNOLE|AKE R S OBk RZL
Fig.6 Comparison of flood water levels among Toyanogata Lagoon, Fukushimagata Lagoon and the

Oomuro Station on the Annogawa River, Sasakami.

4.3 {LEHE DK

PR 7 13 B O R ER (S 2 E R SEEF SR i e b o TB Y, £ ZREN)IHD & AN
T3, FEOILENC IZETE 1,000 m BT O AEE LM, FEHLCI3ER 600 m #iitRO/MEE LD H
3., Zhsliz %o b oduNal | 2SEEFEIC M » - THRAEKS, ILBICERShWERZ#E-> T,
ERFINENT WS, BRHZHA 2O O 3FERE L, KN Ez->Twa, ZofiR
R5imT L5, AHOK»S 4L 6820 4RO 2 Bicblz - THMS b 26 &hiz, RBig,
BN TIXRERINR 50 mm OFEMY 2 B/, ZOERC &0, ERFIISIIRE, BEE
SO 55K - B L, CEADER)EWERICEA L, BRI ERICEED b OBBARYS
SEMT LBHY, TLo T AHEORADE -7 134 HO 80 S 11 ORI RAEL TB Y, B
Nogtke — 2713 4 A 11 B> 5 12 0B TH -7z, 4.2 HEFRICEKEZRHE 2 L5 A
BWT 2 7203 3K, REF)IIE) RS R ORI O\t R8T, 6FRfHIEL, 20
R CREN 2BEITES T 2 LR 7 CRd &5, BEFFBERERIEE — 7 MLogikEgy S My
2531k, i, BRNZNORS AMET, Bk — 27 E BB FIRNEEOL (FHE
BUZHEY) 12 0.50~0.65 12> T3 Z &30 hot., ZOR, &FLaMiEOEkE —2713E8 2R
T & 5 W EAERE Y 72 D ORFREEE T 19~28 mm/FF (L& 5.3~7.8 m®/sec/km?) Tho7:. Zh
SERIBEITHRENEE » o Bk RE2HACHEET 2D CERASERE L 5.



Rainfall.mm/hour

Rainfall, mm/hour

Rainfall, nm/hour

KNS Ll SICHT EBYTHRTRE Y LRARONE

2022 23 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Auq. 4. 1998
I Running average rainfail in 3 hours —8—Observed discharge
HERINY LSICES ZBYHFORBRE Y LRARDBF
80 - ———

50 ———

35

Auc. 4. 1998
W Running average rainfalf in 2 hours ——Observed discharge
’

KEFINENGRMFH S HS DB TFHRTR LK OMRE

21

7
Fig.

22 23 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Aug. 4, 1998
R Running average rainfall in 6 hours —@— Observed water level

16

25

4.5

AN LSS BT IBMTHRFR S & L HAROME

80 - ;40
5 5
2 2
£ 5 H
. ! E—
& £ ¢
s 5 £
i € 5
& é (=]
21 22 23 0 1 2 3 4 § 6 7 8 9 10 11 12 13 14 15 16
Aug. 4, 1998
W Running average rainfall in 2 hours =8 Observed discharge
B2 LBEDICET EBYFHRTRE Y L RARONME
60 - 40
s
50
E < 5
H 3 2
£ £ €
E £ E
) = s
g 3 &
2 € 2
9 g 5
@
o = 2
Aug. 4, 1998
I Running average rainfalt in 2 hours ~&— Observed discharge
ERNINBENFSICE SBBTRER &K OME
4
2 3 jd
< 3 <
2 3 3
2 c H
& K] bl
H o 2
s
2 E:

Aug. 4,1998
S Running average rainfall in 6 hours ~@—(Observed water level

RS D 5 AFRAE R TFNIKAL & EHR OB RN = ORHZ1L

7 Relation between running mean rainfall and inflow rate of the dam (or flood water levels ) on Sado

Island.



30

—— XHIS AL —o—ARNY &
~O-F&R/IS A - HEE25 A
——ERIY A

Inflow Rate of Dams,mm/hour

Aug.3 Aug.5
9 Aug-4 Time, 1998 ¢

8 VPR ST 5 5 A2 B 1 5 A B DORFEZ L,

Fig.8 Comparison of the inflow rate of 5 dams on Sado Island.
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