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Size Distribution and Z-R Relationship of Snow Particles
Observed in Nagaoka, II

By
Tsuruhei Yagi and Hiroshi Uyeda

National Research Center for Disaster Prevention, Jupan

Abstract

Observations of the size distributions of snow particles were made in Nagaoka,
Niigata Prefecture, in 1979 following those performed in 1978. The purpose of the
observations was to clarify the characteristics of the size distribution of snow
particles and their relationships between the radar reflectivity Z and the preci-
pitation intensity R, prevailing in the district.

The average size distributions for snow particles are generally expressed by
Ny=Ny exp (—4AD) where D is the diamecter (mm) of the water drop to which
a snow particle would melt. The characteristics of size distribution observed in
1979 were specified as No=1.5x10* R0% and A=2.0 K" for aggregated snow-
flakes, and as Ny=0.97x10* R and A=2,2R™%% for graupel particles where R
is in mm hr™'. The Z-K relationships obtained were Z=2600 !¢ for aggregated
snowflakes and Z=960R!% for graupel particles. The corresponding factors for
1978 have been reported in part 1 of the present paper.

Different size distributions were obtained with respect to the different mete-
orological situations in 1978 and 1979. The size distributions in 1979 snowfalls,
where extratropical cyclones prevailed, were found to be similar to those for the
study by Gunn and Marshall (1958), and were in contrast to those for the snow-
fall of 1978, where strong winter monsoons occurred. In 1978, the existence of
numerous small particles was very distinct even for a high precipitation intensity.

Based on differences in the size distributions, the precipitation intensity R in
heavy snowfalls under winter monsoon conditions was larger than that for snow-

falls in cyclonic conditions under the same radar reflectivity Z.
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