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Abstract

Severe flash floods occurred across a narrow area from Sado Island to the Niigata Plain,
Niigata Prefecture, Japan on August 4, 1998 due to torrential rainfall. The maximum
rainfall was 97 mm in 60 minutes and 265 mm in 24 hours recorded at the Niigata Local
Meteorological Observatory. The analysis of these floods is still insufficient because little
observed data on flood disasters is available. Therefore in this paper, the severe floods on
August 4, 1998 on the Niigata Plain and Sado Island were analyzed using observed data.
Flood water levels in both the Toyanogata Lagoon and the Fukushimagata Lagoon in low
lying areas of the Niigata Plain were estimated by the Tank Model using detailed rainfall
data and drainage data from pumps. Results of the estimation were quite reasonable and
agreed with observed data, though the method used was simple. Flood analysis for small
rivers was also conducted. Relations between discharge (or water levels) in small rivers and
running mean rainfall were analyzed to ascertain the response of discharge to heavy rainfall.
From the results, suitable running times and runoff coefficients were obtained. Time
change of running mean rainfall calculated by using suitable running time became similar
to hydrograph around peak discharge of small rivers. This information is useful to make
rough estimates of peak discharge using hand calculations. Discharge at small dams and
water levels in small rivers were also estimated by the Tank model using detailed rainfall
data. AMeDAS, which is a dense rainfall measurement system with about 17 km spacial
distribution, is not sufficient for estimating discharge and water levels in small rivers.

Therefore in this analysis, rainfall data measured by various kinds of organizations, such as
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prefectural construction offices, dam control offices, the offices of fire fighting groups,

pumping stations etc. were used. The results were also fairly good.

Key words : Flood disasters, Flash floods, Low land, Small river, Niigata City, Sado Island,
Torrential rainfall.
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Fig. 1 Hourly rainfall caused flooding on the Niigata Plain.
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Fig.3 Location of rainfall stations and drainage pumps data from which was used for flood simulation at
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Fig. 5 Basic structure of the Tank Model and it’s calculation procedure.
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Fig. 7 Diagram of the simulation procedure for flood water levels at Toyanogata Lagoon and Fukushimagata

Lagoon.
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Fig.9 Results of flood simulation by the Tank Model at Fukushimagata Lagoon.
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Table 1  Runoff coefficients between peak discharge and running mean rainfall at 4 dams on Sado Island on

Aug. 4, 1998. The running mean times were two hours at 3 dams and three hours at one dam.
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Fig. 16 Comparison of the inflow rate of 5 dams on Sado Island.
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Fig. 18 The Tank Model for flood simulation at 4 dams and two water level stations on Sado Island.
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