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On the Passage of a Mesoscale Cyclone during
the Niigata Heavy Rainfall on August 4, 1998

By

Ryohei MISUMI
Atmospheric and Hydrospheric Science Division

National Research Institute for Earth Science and Disaster Prevention, Japan

Abstract

The synoptic-scale situation and the mesoscale characteristics of the Niigata heavy
rainfall on August 4, 1998 are analyzed via the use of AMeDAS (Automated Meteorologi-
cal Data Acquisition System) data, hourly records of meteorological observatories, upper
-air sounding data and radar echoes. The results indicate that the heavy rainfall was caused
by a mesoscale cyclone which was not detected in weather charts. The horizontal scale of
the cyclone is estimated at about 150 km. It is also shown that the 97 mm of hourly rainfall,
the strongest precipitation in the history of Niigata local meteorological observatory, was

produced by a band-shaped radar echo which formed through the “back-building” process.
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Fig.1 Fronts in the surface weather charts every 15 days from 15 June to August 30, 1998.
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Fig. 2 The surface weather chart at 2100 JST on August 3, 1998.
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Fig.3 Contours of temperature and wind at the 500 hPa level and the 850 hPa level at 2100 JST on August
3, 1998. Short barbs represent 5 knots and long barbs represent 10 knots.
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Fig. 4 Vertical profiles of the potential temperature (4), the equivalent potential temperature (6,), and the
saturated equivalent potential temperature (4,*) at the Wajima meteorological observatory at 2100 JST

on August 3, 1998.
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Fig. 5 Spatial distribution of hourly rainfall on 4 August 1998 based on the Radar-AMeDAS composite map.
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Fig. 6 Spatial distribution of 24-hour rainfall starting from 1600 JST on August 3, 1998 and the hazards

caused by the rainfall.
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Table 1  The highest amounts of daily and hourly rainfall in the history of the Niigata

local meteorological observatory.

s 1 fI B2 fI % 3 fiI # &t B M
HiNE 265.0 mm 165.0 mm 145.5 mm 1886 £ 1 H~
1998.8.4 1967.8.28 1978.6.27
CPIBEE)
1 FFENE | 97.0mm 53.8 mm 52.0 mm 1914 1 A~
1998.8.4 1967.8.29 1984.7.16
(PIBEEER)
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Fig. 7 Distribution of meteorological observatories and AMeDAS around Niigata prefecture.
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Fig.8 Time variation of temperature (contours), wind (arrows) and rainfall amounts (shade) at nine

AMeDAS points along the coast line in Niigata prefecture. Note that the time increases from right to
left.
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Fig.9 A schematic illustration of the disturbance which struck Niigata prefecture.



X 10

Fig. 10

000048T Aol oso0sT
/ 2

TATAT =2, 8 H4HOK»S 12 REOKIE (FELR), B (RPMR—AH 1m/s), Bk
YL =7 27 2AGHEKICEDMEA0mm M E2BETRT), [IRBRMSOSEORE R
fr<7z®, 8H3H21 KL S5DRETRL TV,

Distribution of temperature (contours) and wind (barbs ; every 1 m/s) based on AMeDAS data, and
the areas of rainfall greater than 10 mm/h estimated in the Radar- AMeDAS composite map (shades)
on August 4. The temperature is shown by the deviation from that at 2100 JST on August in 3 in

order to avoid the effect of elevation.
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Fig. 11 Time variation of sea-level pressure at Wakamatsu, Niigata and Aikawa meteorological observa-

tories.
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Fig. 12 Time variation of 10-minute rainfall at Niigata local meteorological observatory.
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Fig.13 Distribution of radar echoes from 0300 JST to 0420 JST on 4 August 1998. Broken lines indicate the

coast line.
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Fig. 14 Westerly (u) and southerly (v) wind components at each pressure level based on the upper-air
sounding at Wajima at 2100 JST on August 3, 1998. The arrow indicates the vertical shear vector

from the 1000 hPa level to the 500 hPa level.
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Fig. 15 A schematic illustration of the mesoscale cyclone which caused the Niigata heavy rainfall on August

4, 1998.
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