HOKKAIDO UNIVERSITY

Title EROHBRDH ETDORKBIE
Author (s) BER, 84; HARIMAYA, Toshio; €4, BEE #t
Citation biEE KR BRI EE SR, 56, 21-32
Issue Date 1992-09-10
DOI https://doi.org/10.14943/gbhu. 56. 21
Doc URL https://hdl. handle.net/2115/14216
Type departmental bulletin paper
File Information 56 p21-32. pdf
bse
2
3
%

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




M E A HER B SR i
Geophysical Bulletin of Hokkaido University, Sapporo, Japan
No. 56, September 1992, p. 21—32.

SR ONED T & X DRRBIE

BERBE - &84 BER-AH BE
LB AR YRS Y S
R BEigtt
LIRS BB T SRS 2 W
(19924 1 A 31 &)

The Size Distributions of Snowflakes and Their Growth Processes
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Hokkaido University
( Recieved January 31, 1992 )

It is considered that the size distributions of snowflakes observed on the ground surface
are related with the microphysics of snowflake formation in snow clouds and the dynamical
process of cloud evolution. Therefore, observations were carried out regarding the char-
acteristic features of the size distributions of snowflakes, the relationships between snowfall
intensities and size distributions of snowflakes, and the relationships between meteorological
conditions and size distributions of snowflakes, as a means of clarifying the precipitation
mechanisms.

The principal component analysis was applied to a large quantity of the data over a wide
range of snowfall intensities. The results are as follows. It is characteristic that the size
distributions change towards the large number density keeping their exponential shapes as
the snowfall intensity increases. Besides, even under equal snowfall intensity, the size
distributions superimpose the small variation on its principal change, in which the slope of
exponential distribution changes.

In the case of a small increase of snowfall intensity, the size distributions change to the
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type which has a lot of large snowflakes or a lot of small snowflakes as the snowfall intensity
increases. It was shown by observation that the former type corresponds to the snowfall
from snow clouds of dissipating stage or mature stage with a weak updraft, and the later type
corresponds to the snowfall from snow clouds of mature stage. Therefore, it is recognized
that the change of size distribution is closely connected with the growth process of snow-
flakes.

Based on the above-mentioned conclusion, it is clear that the present results of size
distributions contain the Gunn and Marshall’s results (1958).
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Fig.2. The double wind breaker net structure and two
observational huts at the site for snowflake obser-
vations. The wind breaker net structure consists of
double nets 6m by 6m by 5m in height and 3m by 3m by
4m in height.
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with that by optical spectrometer.
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1st. PRINCIPAL COMPONENT
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Fig.4. Eigenvector elements of the first principal component against the
diameters of snowflakes (left) and size distributions regarding each score
of the first principal component (right).
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Fig.5. Relationship between the snowfall intensities and the
scores of the first principal component.
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2nd. PRINCIPAL COMPONENT
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Fig.6. As in Fig. 4 except for the second principal component.
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Fig.7. As in Fig. 5 except for the second principal component.
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Fig.8. Changes of size distributions of
snowflakes accompanied by the increase
of snowfall intensity. S;, S; and S; (S;>
S,>S,) represent the snowfall intensities,

respectively.
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Fig.10. Size distribution of snowflakes at
1515 of January 21, 1989. Solid line
shows that fitted by Np=Npe™?*.
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Fig.11. As in Fig. 10 except for 1520 of Fig.12. As in Fig. 10 except for 1525 of
January 21, 1989. January 21, 1989.
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Fig.13. Classification of life cycle of snow
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Upper and lower figures show

movement of the echo cells in the dis-
sipating stage, and the relation between
the distance from Iwamizawa and the
maximum radar reflectivity factor of
echo cells on PPI, respectively.
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Table2. Relationships between the growth stage of snow cloud$ and types I and O

corresponding to the changes of size distributions of snowflakes. Numerals
in parentheses represent vertical velocity in echo cells.

TYPE 1 TYPEQI
Developing Mature Dissipating Developing Mature Dissipating
Stage Stage Stage Stage Stage Stage
0 4 2 0 11 0
1/22 04:05(-2.7) 2/4 05:25 1/22 01:00
1/28 08:00( 0.8) 2/4 21:25 1/22 04:05
1/29 14:10 1/22 12:15
1/29 16:20( 0.0) 1/28 06:40
1/29 14:20
1/29 14:50
1/29 15:00
1/29 16:35
2/ 1 14:45
2/ 1 15:30
2/ 4 05:25
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