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Flood Damage and Land Conditions in the Nakagawa River Basin, Japan
Caused by Heavy Rainfall at the End of August 1998

By
SATO Teruko

National Research Institute for Earth Science and Disaster Prevention, Japan

Abstract

Flood disasters triggered by heavy rainfall between August 26 and August 31 occurred
in the Nakagawa river basin, extending from the upstream to the downstream area, in the
northern part of Tochigi Prefecture. The Nasu Meteorological Observatory Station
recorded the largest amount of daily rainfall, 528mm, and the largest amount of five-day
rainfall, 1,254mm, which were probable rainfall year of 300 to 500, and greatly
exceeded the usual capacity of flood control facilities.

In the upstream areas damage extended from the volcanic skirt of the Nasu Volcano,
called the Takaku hill, to the alluvial fan called Nasunogahara. Various types of flooding
with different onset times and causing different types of damage, which required
different emergency and relief measures, occurred under the influence of land conditions
including geological and geomorphological features, land use and so on. The flood
disasters which began at two a.m. on 27 August in the higher reaches of Takaku hill with
a gradient of 60/1,000, continued to expand to the lower reaches with a gradient of
13/1,000 and then to Nasunogahara, continuing for approximately 24 hours .

The flood-striken areas in the upstream area of the Nakagawa river are classified into
four categories by land environment, onset time and type of damage as follows; 1) the
middle part of the Yosasagawa river, one of the tributaries of the Nakagawa river:
floods with the quickest onset time caused severe damage to resort villas and tourist
areas. 2) the lower part of the Yosasagawa river: flash floods with quick onset time
caused severe damage to houses, bridges and lifelines, and incurred human caualites. 3)
the eastern part of Nasunogahara: flooding of agricultural irrigation canals and by
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inner water with quick onset time caused inundation of houses and fields. 4)
Nasunogahara along the Kumagawa river: floods caused by overflow from the

Kumagawa river with middle onset time caused inundation of houses.

On the other hand, in the downstream area of the Nakagawa river, damage occurred in
the valley floor plain along the Nakagawa river 24 hours behind the occurrence of the
flood in the upstream area. The areas that sustained damage were Mito City, the capital
of Ibaraki Prefecture and Hitachinaka City with the number of inundated houses reaching

1,000, although no houses were destroyed.

Furthermore, there was a remarkable increase in the volume of information available
during and after the 1998 Nakagawa flood disasters ; 1)disaster and relief information
posted on the web sites issued by Ibaraki Prefecture, volunteers, and relevant agencies.
2) flood warnings issued by the Ministry of Construction and the Japan Meteorological

Agency, and its notification on TV. 3)Message Telephone Service between victims and
their relative$ started by NTT.
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Fig. 2 Houses damaged by the 1998-flood disaster in the Nakagawa river basin.
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Fig. 1 Map of the Nakagawa river basin and its land form.
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Table 1 Damage sustained by the 1998-flood disaster in Tochigi and Ibaraki Prefectures.
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Table 2 Cost of damage sustained by the 1998-flood disaster in Tochigi Prefecture.
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Table 3 Cost of damage sustained by the 1998-flood disaster in Ibaraki Prefecture.
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Fig. 5 Hourly rainfall amount for August 27, 1998 at the Nasu station and the Nasu-Joka center.
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Table 4 Cost of damage sustained by the 1998-flood disaster in Nasu Town.
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Table 5 Damage sustained by the 1998-flood disaster in Kuroiso City.
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Table 6 Progress of the disaster during the 1998-flood in the Takaku Hill and the Nasunogahara.
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Table 60 Continued Progress of the disaster during the 1998-flood in the Takaku Hill and the Nasunogahara.
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Fig. 7 Damage map of the Takaku Hill and the Nasunogahara alluvial fan.
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Fig. 8 Altitude of damaged sites and occurrence times of events.
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Fig. 15 Area of damaged cottages along the Yosasagawa river.
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Photo 4. 1 The Yosasagawa river swalen by the flood at the Yosasagawa bridge, Route 4.
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Photo 4. 2 Yosasagawa bridge blocked by floating logs and a washed away gas station.
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Photo 4. 3 Yosasagawa bridge blocked by sediment.
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Photo 5 Sediment spread onto rice fields in the middle reaches of the Yosasagawa river.
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Photo 6 The Shimokawa area in the valley plain was flooded.
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Photo 7 A home damaged by the direct hit by flood waters.
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Photo 8.1 Terako area damaged by the 1998-flood.
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Photo 8. 2 Terako area damaged by the 1998-flood.
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Photo 8. 3 Terako area damaged by the 1998-flood.
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Photo 8. 4 Woods around houses for reducing flood damage.
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Photo 8. 5 Terako area damaged by the 1998-flood.
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Photo 8. 6 Woods around residential areas reduced the damage caused by the flood disaster.
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Photo 8. 8 Solid walls behind a house as a countermeasures for flooding.
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new flood way and the courses of
the river, Middle : rice field under
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way.
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Photo 10.1 Reclaimed land on the left bank was eroded by the 1998-flood.

0010.2 0O0OO0OO0OO0OOOOOOOOOOOOOOO
Photo10. 2 River course swollen by flood water, in the lowest reaches of the Yosasagawa river.
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Photo 10. 3 Bridge destroyed by the flood water, on the lowest reaches of the Yosasagawa river.
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Fig.20 Map of the Nasunogahara Alluvial Fan in 1960's.
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Fig. 21 Map of the Nasu-higasihara including the longitudinal profile of the Kumagawa river.
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Photo 11. 1 Flood mark left on the fence along the Nasu-Sosui, an irrigation canal.
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Photo 11. 2 Land eroded by the overflow from the Nasu-Sosui, an irrigation canal.

omoi1z ogodoooboooooooon
Photo 12 The bank of the flood adjustment reservoir in the Nasu industrial park.
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Photo 13 The Kumagawa river course in the middle section of the Nasu alluvial fan.
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Photo 14 Residential houses along the Kumagawa river.
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Table 11 History of the major flood disasters of the downstream of the Nakagawa river.
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Photo 16 Information board of the water level of the Nakagawa river.
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Photo 17 Raising housing lot level in preparation for floods.
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Table 12 Residents' preparedness incurred by flood disasters.
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Fig. 26 Hydrographs and rainfall of major past floods of the Nakagawa river.
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Table 13 Progress of the disaster during the 1998-flood in the downstream of the Nakagawa river basin.
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Fig. 27 Flood-stricken areas of the 1998-flood disaster and hydrographs of the Nakagawa river.
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Photo 18 The Nakagawa river swollen with flood water at the Suifu bridge.

0o 19 0000000000000 ooooooooo
Photo 19 Sand bags were piled up along the Nakagawa river.
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Photo 20 Hotel on the banks of the Nakagawa river in the Suifu area.
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Photo 23

0oo21 godoobooobooooooooobooa
Photo 21 Suife area damaged by the 1998-flood.
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Photo 22 Rescue boat with residents.
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Water gate built at the junction of the Narutogawa river and the Nakagawa river.
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Fig. 28.1 Frequency distribution of the inundation depth.
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