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Fig.1 Thermal infrared cloud image at 12

14

JST 5 February 2004 observed by
GOES-9 IR1 channel. Equivalent
blackbody temperature (TBB) is
shown in degree Celsius. ‘@’ indi-
cates the Nagaoka Institute of Snow
and Ice Studies (NISIS).
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Fig.3 V, distribution at a height of 1500

m at 1504 JST 5 February 2004.
The ordinate and the abscissa are
the distance (km) from X-POL
located at the origin.

Fig.2 Time sequence of the Z, distribution on 5 February 2004. The size of a grid is
10 km x 10 km. ‘@’ and ‘@’ indicate NISIS and AMeDAS Kashiwazaki sta-
tion, respectively. A Doppler radar named X-POL was set on the roof of
NISIS. The observation range of X-POL is 64 km. White X indicates the
Banjin area in Kashiwazaki city. A line A-A’ indicates the location of a
vertical section in Fig. 4.
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Fig.4 Time sequence of Z, (contour lines) and V, (shading) on a vertical section A-A’ shown in Fig. 2.
Bold arrows indicate the Banjin area in Kashiwazaki city.
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Fig.5 Z, (upper panel) and V, (lower panel) on a PPI plane at an elevation
of 1.7 degrees. The radius of the sector is the distance from X-POL.

White X indicates the Banjin area in Kashiwazaki city. Rectangles
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drawn by thin solid lines indicate the area of a section in Fig. 6.
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AMeDAS Kashiwazaki, 5 Feb 2004
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Fig. 7 Temperature (solid line), 10-minute
precipitation (horizontal bars), 10-min-
ute sunshine duration (dotted line) and
wind (barbs) observed at the AMeDAS
Kashiwazaki station.
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A Snowband and Wind Field Observed by Single-Doppler Radar
in the Kashiwazaki Gust Case of 5 February 2004
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Masujiro SHIMIZU and Satoru YAMAGUCHI

Snow and Ice Research Group, National Research Institute for Earth Science and
Disaster Prevention, Meyama 187-16, Suyoshi-machi Nagaoka 940-0821, Japan

(Received 10 Jun 2004 ; Accepted 12 November 2004)

Abstract

A snowband and a wind field around Kashiwazaki were observed by single-Doppler radar when
a wind disaster occurred. The snowband developed from west-southwest to east-northeast just
before the disastrous gust occurred. The echo top of the snowband was more than 5000 meters. A
deep strong-wind zone extended from 500 meters to 4000 meters above sea level on the south side
of the snowband. A shear line with a vorticity on the order of 10~® s~! formed where the snowband
bordered the strong-wind zone, and the whole structure slowly propagated southward. A mesoscale
vortex with a diameter of 5 km formed on the shear line. The vorticity in the mesoscale vortex was
on the order of 1072 s~*. The evidence strongly suggests that the disastrous gust was a tornado which
formed as the updraft of the snowband caused the concentration of the vorticity of the mesoscale

vortex on the shear line.
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