HOKKAIDO UNIVERSITY

Title PEENFONELH EBEEDRERRE - ORER
Author (s) £+, BE{£; KANEMURA, Naotoshi; 1BEEE, 4 b
Citation ibiEERFE kY IB L RERS, 55, 1-12
Issue Date 1991-03-15

DOI https://doi.org/10.14943/gbhu. 55. 1

Doc URL https://hdl. handle.net/2115/14213

Type departmental bulletin paper

File Information 55 p1-12, pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Ao E A F HER B E RS
Geophysical Bulletin of Hokkaido University, Sapporo, Japan
No. 55, March, 1991, p. 1—12.

BRENTOHESH & BREZEORERRE & DR

&F EiR - BEEBEE - B &7
AU K T R YRR
(1990 £ 11 A 19 H%H)

The Relationship between the Size Distribution of Solid
Precipitation Particles and the Development Stage of Snow Clouds
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Observations of the size distribution for the solid precipitation particles were made to
study the growth process of the solid precipitation particles using the filter paper method.
The ratios between the snowfall intensity of particles with a size width of 1 mm intervals and
that of all particles were calculated from the melted diameter and the number of particles
observed. This ratio shows how solid precipitation particles with a designated size width
contribute to the snowfall intensity. When the snowfall intensity increased, the changes of
the ratio were classified into two cases. Case I: The ratio of the particles of less than 1 mm
in size decreased and that of the particles of more than 1 mm in size increased. Casell : The
ratio of the particles of less than 1 mm in size increased. The form of size distribution
changed for each case as follows : the number of particles of less than 1 mm (Ns) decreased
and the number of particles of more than 1 mm (NI) increased for case I, and Ns increased
and NI were nearly the same for case II. :

The differences between two cases were studied using the radar reflectivity factor and
aerological data in consideration to the kind of solid precipitation particles, i. e. snowflake
or graupel. In snowflake, the convective activities of snow clouds were weak for case I, so
it is considered that the productions of snow crystals were limited. Under the condition
when snow crystals grew into aggregation, so Ns decreased and NI increased. For case II,
the convective activities of snow clouds were strong, so it is considered that many snow
crystals were produced. The result was that Ns increased. In graupel, the conditions of
snow clouds were similar for each case, thus the differences between two cases could not be
explained.
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Fig. 3. Graphic data processor system measuring the
melted diameter of solid precipitation particles on
filter paper.

Fig. 2. Photograph of the solid precipita-
tion particles (upper) and traces on
filter paper of melted particles (lower).
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Fig.5. Time changes of snowfall intensity (upper) and the ratios of snowfall intensity
of particles with each size width to total snowfall intensity (lower). Solid lines
show snowfall intensities by the filter paper method (upper). Solid lines, broken
lines, dotted lines and chain lines show particles with diameter < 1 mm, 1 mm <
diameter < 2 mm, 2 mm < diameter < 3 mm and diameter = 3 mm, respectively

(lower).
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