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On the Mechanism of the 1998 Tochigi-Fukushima Heavy Rainfall
By
Ryohei MISUMI

Atmospheric and Hydrospheric Science Division
National Research Institute for Earth Science and Disaster Prevedapan

Abstract

Meteorological characteristics of the 1998 Tochigi-Fukushima rainfall disaster are
investigated paying special attention to the process of heavy raiifedl notable
feature of this event is that the rainfall was concentrated in a very small region around
Nasu Town: 20-hour rainfall exceeding 500mm was recorded in a band-shaped region
only about 15km in lengtiDuring the eventwarm and moist air had been provided
from typhoon REX to the stationary front over Japamd the atmospheric conditions
were highly unstable over the Kanto PlaRedar echoes formed successively to the
southwest of Nasu Towand they stopped moving and merged as they approached the
town. They tended to attain strong intensity to the east ofN\\su

The surface wind derived from AMeDAfAutomated Meteorological Data
Acquisition Systerpindicates that there was strong horizontal convergence to the
southwest of Nasu TowiThe pattern of the surface wind is simulated using a one-level
primitive equation modelThe results of the simulation suggest that the effect of the
mountains and that of the warm air-mass around Tokyo were important factors in the
formation of the horizontal convergendéat is the local windwhich is deflected to
the north by the effect of the mountajm®nverges with the strong southeasterly
wind which is accelerated by the low pressure produced by the warm air-mass around
Tokyo. A hypothetical process of the heavy rainfall is proposed based on the behavior
of radar echoes and the results of the simulation
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Fig.1 Variation of hourly rainfall at the Nasu station of the Japan Meteorological Agency
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Table 1 Historical records of the strong 3-hour rainfall in Japan, which are counted according
to locations and events (Reproduced from the Meteorological Yearbook 1997).

JERE | Hb Za MK & FH R 22} %
1 ZRME (B # 383mm | 1988. 4.28 & = £
2 O (k) 377mm | 1957. 7.25 201 #
3 5 KR (& B 343mm | 1938.9.5 =) JR
4 i & (B8 #) 338mm | 1994. 9.22 KR E & TR
4 A (i) 33%8mm | 1983.9.25 Al #h
6 E 5 (& &) 330mm | 1982. 7.23 Al R
7 R Chngkil) 313mm | 1972.11.14 1K & =
8 foX (& %) 312mm | 1975. 8.17 = J&,
8 BriR (ER) 312mm | 1953.9.25 = Il
10 B B (= 5 310mm | 1960.10. 7 15 & £
11 2RO O 308mm | 1977.9.9 # R E5
12 ok BES (BEVRE) | 305mm | 1965.8.5 = R
13 BAE (BERE) 299mm | 1985. 6.7 {158 = JE
14 T i () 295mm | 1939.10.16 A JE20
15 AR (B A 285mm | 1998. 8.27 =0
16 2R B) 280mm | 1965.9.14 AR & BT R
16 HrE (FF ) 280mm | 1958.9.26 =) R
18 NREF A (FRE) 273mm | 1974.7.6 = &
19 B OJIIGR R 270mm | 1959. 9.26 = JE2y
20 % B & M 266mm | 1972.7.5 B R

oo1 gooooOopoOoOoOoOoooooooooo
Photo 1 The meteorological observation field and the raingauge used at the Purification
Center of Nasu Town.
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Fig.15 Surface wind (a barb denotes 1 m/s) at 21 JST on 26 August 1998 observed by AMeDAS.
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when Q = 0 in equation (2). Topographic contours are drawn every 250m.
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Fig.17 Simulated surface wind (vectors) when the topography is removed.
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Fig.18 A schematic illustration of the process of the heavy rainfall.
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