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Table 1 Situation of precipitation (The data with *
are provided by Nasu Town Fire Union )

Name of Station Total rainfall (mm)

Nasu 1253
Happougahara 931
Otawara 578
Kuroiso 636
Kuroiso Fire Station* 612
Osawa 1091
Yumoto Branch* 1087,
Itamuro « 741
Itamuro Branch* 552
Kurotahara 787
Kurotahara Branch* 699
Shiobara 773
Takabayashi 981
Karasuyama 238
Mito 109
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Fig. 4 Observed stage hydrograph at Suifubashi gauging station (Hitachi Work Office, Kanto Regional Con-

struction Bureau, Ministry of Construction, 1998)
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Table 2 Situation of inundation damage (Hitachi Work Office, Kanto Regional Construction Bureau, Ministry

of Construction,1998)

Inundated area (ha) || Above the floor level | below the floor level | Total

houses houses | houses

Mito city 709 [1934] 285 344 629
Hitachinaka city 211 [803] 83 140 | 223
Gozenyama village | 148 [257) 23 15 38
Naka town 140 [121] 1 12 13
Jyohoku town 41 [67] 3 18 21
Oarai town 41 [134] 0 1 1
Omiya town 16 [106] 0 0 0
Katsura village 73 [92] 0 0 0
Motegi town 39 [100] 9 11 20
Karasuyama town | 305 [369) 32 34 66
Bato town 1 [45] 0 0 0
Ogawa town 1 (89] 0 0 0
Total 1724 [4117] 436 575 1011

* The numerals in the brakets are recorded on 1986 food
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Fig. 5 Scatter diagram of Z, and rainfall on the ground
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Table 3 Main heavy rainfall events in the Nakagawa basin from 1978 to 1996

Time priod of Station Duration Rainfall

heavy rainfall in the duration (mm)

1978/7/7 ~ 12 Itamuro 1 hr 45.5

1981/8/21 ~ 23 Shiobara 1 day 3145

1981/10/21 ~ 22 | Torinoko 3hr 84.0

1982/8/24 ~ 31 Yaita 1 hr 89.0

1986/8/2 ~ 4 Otawara 1 day 293.0

Torinoko 1 day 269.3

Takabayashi 1 day 192.7

Itamuro 1 day 315.0

Ttamuro 3 hr 110.0

1989/7/24 ~ Itamuro 1 hr 60.5

8/2 Torinoko 1 year 1882.2

Itamuro 3 hr 120.5

1991/8/2 ~ 4 Itamuro 1 month 889.0

Itamuro 1 day 366.0

Itamuro 3 hr 133.0

Yaita 1 month 505.0

Takabayashi | 1 month 531.0

1992/8/26 ~ 29 Otawara. 1hr 81.0

1994/9 Torinoko 1 month 510.2

1995/7/8 ~ 19 Torinoko 1 hr 54.0
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Fig. 7 Comparison of RMSE between the rainfall intensities by raingages and by radar (Case 1 and Case 2)
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Table 4 Area of nearest regions (1998 Flood)

Station Area (km?)

Santogoya (abolished) 0.0
Itamuro 113.7
Osawa 81.9
Kurotahara 46.5
Takabayashi 118.8
Shiobara (abolished) 0.0
Shimoshiobara 150.8
Jiyugakuen (abolished) 0.0
Higashiarakawa 112.9
Otawara, 126.3
Kurobane 183.5
Yaita 137.9
Oyamada 127.0
Kitsurekawa 146.4
Takabu (abolished) 0.0
Torinoko 223.9
Karasuyama 175.4
Tokura, 243.8
Saigo 165.1
Kasama 88.2
Koihichi 222.2
Mito 271.8
Yumoto purification plant 47.5
Kuroiso fire station 116.7
Kurotahara branch 179.8
Yumoto branch 47.3
Itamuro branch 814
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Fig. 14 Flow direction map with a 250-m resolution

Table 5 Percentage of land use

Class Percentage
River 6.9
Paddy 18.6
Field 4.8
Orchard 0.37
Forest 63.7
Barren land 1.86
Residence | 3.84
Water 0.04
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Fig. 15 Observed and Simulated hydrograph at Kawahori (1998 Flood)
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Fig. 16 Observed and Simulated hydrograph at Oguchi (1998 Flood)
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Storm and Flood Disaster in the Nakagawa Basin in 1998

Kaoru TAKARA, Hirotake IMAMOTO, Taiichi HAYASHI, Eiichi NAKAKITA, Yutaka ICHIKAWA, Tempei
HASHINO* and Yukio NAKAMURA

* Graduate School of Engineering, Kyoto University

Synopsis

Based on field investigation, this paper describes the outline of storm and flood disaster that has occurred
in the Nakagawa basin in August 1998. The flooding in the Yosasagawa River and the Kurokawa River, the
upper reaches of the Nakagawa was brought by a record-breaking severe storm. The resultant flooding was one
that exceeds design flood. Using ground-based rainfalls at more than twenty locations and radar raingauge data,
the authors have conducted the DAD analysis and derived the probable maximum precipitation (PMP) in the
basin. On the basis of the DAD analysis, hydrological simulation using the grid-cell based distributed runoff
model has given the probable extreme (plausible maximum) flood.

Keywords: the Nakagawa River; excess flood; radar raingauge; DAD analysis; rainfall-runoff analysis
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