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THE FLOOD DISASTER DUE TO THE THYPHOON NO. 19 IN 1990

—— CENTERING AROUND THE FLOOD DISASTERS
IN HYOGO AND SHIGA PREFECTURES —

By Yoshio MuramoTo

Synopsis

On September 18 through 20 of 1990, a heavy rainfall associated with an autumn
rain front and the Typhoon No.19 caused substantial damages throughout Japan,
actually involving 40 out of 47 prefectures. Forty-one people were killed. About
41,000 houses were inundated, 520 being fully and partially destroyed. The amount
of damaged public construction works were estimated about 335 billion yen.

The number of damaged construction works in the prefectures was compared
with total and hourly maximum rainfalls, and, similarly, the number of inundated
houses with these rainfall data. Being in excess of 300 mm for a total and 40 mm for
an hourly rainfall, the number of damaged construcion works are preciously
increased. On the other hand, the critical values of total and hourly rain-falls for
the inundated houses are a little less than those for the construction works, and
show the regional characteristics of climate and vulnerability for floodings.

In respect to Hyogo and Shiga prefectures, rainfall distributions in time and
space were discussed, comparing with damages to river structures and houses in
their administrative districts. The serious inundation in Toyooka city of Hyogo due
to stagnation of rainwater was described in comparison with records of the past
major floods in the Maruyama river, refering to the drainage system. The flooding
and sedimentation in Notogawa town of Shiga due to levee failures in the Echi river
were examined based on estimation of the flood discharge and the coveyance
capacity of the river channel with luxuriant coppices.
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Distribution of total amount of rainfall(mm)
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Fig.1. Distribution of total amount of rainfall. (Sept. 11~20, 1990)"
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Fig. 2. Distributions of the number of inundated houses, and the number and
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prefecture. rivers of Hyogo prefecture.
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Photo. 1. Situation of overland flooding in the downstream reach of the Yasuki
river.
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SEH 233 mm, RG] 145 mm), B&EHS 181 mnm (/\EE 218
mn, “FH 206 mm, EF 148 mm) TH 7T, AN EF)
WAINORERFRI SH LT3, AFHH o v -
7KL, EHEEKS. (HW.L) 816 micxfL T,

F—i699m (18H, 18:10), F"#7.18m (20
H, 3:20) L7, 18 HD 15MtHIZ, ARNAHE
145km (UJIARE) Fh TREmAESTEL, $
L TIREOEWRAT (S HIRO B RXR 32 kn
DB 6MHE, @R 25km) THIKY BEREESS -
ros, WHFEDKBEIEE (4 35.5 K5, 1,060 A, +o

Photo.4. Temporary levees in the i .
downstream reach, about > 434004%) Iz > TIRPRK & B ER W R 7o,

10 km from the river mouth, %1, KEAOEEIRG (Photo. 4.) X - Tk

of the Maruyama river. I~ D AT A% e 12y
(Notice white garbages on

the bank slope indicating (2) PkKsE
the highest flood level CD &I ICA DK - BIRIZn b, BETET
Hare RANFHRZEZDOIICELNLAKKEE S 8- 1

(Photo. 5), H#D - 1959 FELIED kDK CEE



286

Fig. 14.

Fig. 15.

BAP KR $345B-2 ¥3. 4 (1991)

oS
S~
Japan Sea \.
N -
' ! e SN b
\ \—"“'V ) S Hirata
JPe \w \
( N A
’ ~
.. Roppo Water Gate} Ono R. \
) \-> ® ) Roppo R.
O Rain Gouge i X Rl \ ‘
& Woter Level & B N
Gauge . \ 28 \
@® Pump Stotion ? Toyooka —
! A tzushi R Hironora
Moruycma R.
A\') f Huichiba
!
\ AN
' Kamioda
\ Ly
f"’"l 0 5km

Youka

Map of the downstream catchment area in the Maruyama river, and
its rainfall and water level gaging stations.

| 18 [o] 13 12 18 [+] [ i2 18 o}
00 ? »2 i " 1 n 1 i 5 1 1 n el
> T
0
240 W Youka

o3

m)
rrri r‘r—l_?ﬂ{_ﬁ_'
]
1
g

Hirata

e
W Toyooka

—2.97Tm 2.54m
Kamioda
- —HW.L{546m)

5.43m

TT 7T 11 M rrryr e rrrrze

6

4

L el L)

0 6.67m

6 Roppo Water Gate

(River W.L.)

4F ) NG S

2 (Internal W.L.}

O kit PN ST SO S S TR OV T S N O |
0 6 8 O 6 2 18 O
Sept. I8 Sept. 19 Sept. 20, 1990

Distributions of hourly rainfall and water level hydrographs in the
downstream reach of the Maruyama river.



REA : 1990 1F 19 SHEIC & 5 Bk KE 287

L

Photo. 5. Inundation in the Maruyama river; the inudated area at the left is
Roppo district. (Photo by Toyooka Construction Office in the Ministry
of Construction)
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Tablel. Hydrologic records, and damages to houses and the cultivated land in
the major floods of the Maruyama river
Year Name of 2 days Max. Water ~ Max. Discharge Numbers of  Area of inundated
Typhoon rainfall Level inundated cultivated land

(um) (m) (nt/s) houses (ha)

1959.9 Ise Bay 2534 7.42 3,043(4,435) 16,833 16,926

1965.9 No. 23 190.8 6.86 2,617 7,788 7,208

1976.9 No. 17 3217 6.92 2,595 3,022 2,153

1990.9 No. 19 395 7.11 3,030 2,861 2,140

2) /NEFIROKEE (L. Photo. 6)

AHNGFIR 126 kD 5 B, /NEFIIZOWIR 18.2 ki GHES/KFE 270 ni/s) DOHIKZHANI~NBHRT
BTHESETRTH 5, LdL, NEIBUKERDSER L T AR OPKBERICZ B BR+AT, &5
100 /s EREOR Y FHUELELLNTE DY, FAWBRCREABEHLHHEESTSTHS

Do
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Maruyama R,

Sept. 1990 (No.19 Typhoon)

Fig.17. Comparison of inundated areas in the downstream reach due to three
major floods of the Maruyama river.

3. BERTOHKKE

3.1 FRSHEBEER

HEETICBF59H 16 H~ 20 AOEBMNEROHBERT L, Fig.180Lk53TH%, LFHOHS
b, MHEIHRICL2BRFREIIDEL, 198,520 BichF ToOREMRRsEL T35, Fig. 198
LU Fig. 20 12, ZhZThEMEKRE LU U KHEARNRE~T, SHEBIE  BoficarnT
BY, & HIEASOILMEE (LILET « KIRFED) CHRIRNE 60 nn, 24 BRREISARR 400 mEEZ 5
BRESEET 3, HERO—E AR T, 24 EESEANEM 50 mEl EEEFEL TV, B

BB AR 30 miEE CHEIRBNTRERE IS O,



290 TR KR ER $345B-2 F3. 4 (199D

o~
! \\
‘\.7 N
Sept. 1999
se YANAGASE I 1?72 <
mmshr } i

S IMOGAWARA (

{
§
Pt

e
_sr 18 1o 20 ~
s e e W e
i sneﬁnac’y 210
58
mm/hr"') K
. L~
Nr

Fig.18. Distributions of hourly rainfall at the typical stations of Shiga
prefecture.
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B0, FIHEEUHROLRIKE THETE L, DRMBTREEHDEV, Bk, KEEEPREEC
2, KERREEE I SEIMHIRENTB Y, Fhsoml3fh bsEtR (Fig. 22 D)
"C&)éo

3.2 BH)IOWHRLE
(1) RIS & R
BEUIE, Fig. 28 1KRT & D CEBHICHEAT 3 —RAIITH > T, FIREHK 203.5 ki, #RAEER
41.0knTH B, LHMICIE 1972 FIc5 L 1 BERKEROKES S 4055, 05 L OFHEFK
AR 21984 Fof, KM 1315 ki TdH > TR
mED 65% 2 5D TWVW3B, Tk, RHWKKERIENE
1,530 ni/s, 7 4 V1,840 /s TH O, WAR 300 mi/s
P EoHKick L TIRBERKRT 2 &icli-TW3, :
9 H 20 BT 1 B, /BE T (66knfhE) 4 [

BHRL, =0T 20 BT 2MT, EHIEER (1.0kn
i) FERFHMX O LREPILERL 230 micb iz > THIR
Lto Z0iEd, 4 2 THRERESOMEXEEH - a
e, EnoONBEHK (BE) LR Fig. 241287, Photo. 7. Breach of levee failure

BB BT OBE L, HE 1A, BKKER 1548 (kL near the point of Yawata
BIKT2H, IRTERK82 M), —IBHRKE M, Wk - bridge.

[
Hikone N
Lake Biwa
Notogc.wo A\ \~-~.\
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O Raln gouge {
A Water level gauge {'
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— \ . i A
N\ ] ML Gozaisho

Fig.23. Map of the Echi river, and its rainfall and water stage gaging stations.
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Damages in river structures (Ty.No.I9, 990)

X Levee failure
A Revetment collapse
figures : Damaged length (m)

Fig.24. Damages to river structures in the Echi river due to the flood of the
Typhoon No. 19 in 1990.

ot thinin

Photo.8. Damaged cars due to the flooding caused by levee failure near Yawata
bridge (far left: the parking area, and far right: Yawata bridge).

IR A 13.8 ha,  IRK © TREKHHNH 426.7 ha,  #kEHA%R 37
fRH (WCHE 27 &M, NS 5.2 M, M
FL3EA) TH-T, BEKEHK3900 A HEHTAODK 2
D A, BERCEIC L AEME (LA 1, SIEE
THOBRH S ICBEE L TV 3B HIEA BH - T - B
WK LIEEbhTEBD, foRBHEGHN 250 /ico
i3 » 7= (Photo. 8, Photo. 9),

(2)  HiAkIRB

Fig. 2512, Lk (Bok) OMHSHRE, kifEs L0

IKHL - AT « HRS £ O & M 2MADKEN S Photo. 9. Situation of the parking
Fe s opaREnTw3 AL Fig. 23 21), area destroyed.
BT, IR 40 ~ 60 no/hr OEFRAS 19 HD 20 B
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Fig.25. Hourly distribution of rainfall, changes in water level and inflow and
outflow rates at the Eigenji dam, and in water levels of the Echi river.
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AN Date of levee failure
\\ ®,D: Sept. 25,1953 (Ty.No.13)
@, ®: Sept. 26, 1959 {ise Boy Ty.)
®: Sept. 16, 1961 (The 2nd Muroto Ty)
@ Sept. 20,1990 (Ty. No.19)

e @
@

Kurimi B.

Momiji 8.

Fig. 26. Points of levee failure due to the recent floods in the Echi river.

TRERABRICHELL, BAKKE (038008, 14828 nl/s) BE&EHEKREEDL T TESET
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WS, BRI OBEKAI A S (AIEAIES 0.0035, JHEE 250 m, EHH/KZE 24 m, Manning O3
BEM n= 003 2{E) +5&, 2120nl/s TH3, Tt, & & THRERE 72 ki > 0BKKHKEE,
SEFETRAEE 35 mm/hr  (Fig. 19 OWIBRARBOBERMREBTEA) & ©— 7 RHfHRK 08 2KE L TAEK
DPOWEL, BRBKBRICMET 3 & 2,140 /s &7 5,

(3) WLEDBLERE S LERR

EFHNTHRRORESRMAE LT, Fig 2T KRS, BKEHES (8« &P BIURRNMESO
Wz k%, Fig. 28 iICHLEEEFRE &L OIE - BEKBIEOEILERYT, £/, Fig.29ic, /\IEE,
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Fig. 27. Elevations of top of levee, river bed, and ground level of hinterland
along the downstream reach of the Echi river.
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River channel width (m)
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Fig.28. Plane form and change in channel width of the downstream reach in

the Echi river.
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Fig.29. Cross sectional profiles of river channel at the stations near Echigawa

and Yawata bridges.
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Photo. 10. Luxuriant coppices in the left bank of the Echi river at the point of
Yawata bridge.

S IRSBR LS E TR OMERETERAREN TV B, N 10 knXEI OB AIECIE, 6 kmfHlT 10 B2 A
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Photo. 11. Slip failure of the interior
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=0.03 {EE) EEKHOBRBEFMf 2 RkDEE f ( Photo by Notogawa
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MR DBERERIC DV TR, B o 7] 1B S5 b v

MRS TRIAVED SNTHY, /\EEHASTEEITO  Photo. 12. The downstream slope
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B ORISL & FTAKIC & BHIEAET S, -, Fhpio.
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Fig.30. Flooding and sedimentation around points of levee failure.near
Yawata and Echigawa bridges.
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