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Kenji KOJIMA 1969 Microscopic Observations of Drifting Snow Particles. Low Temper-
ature Science, Ser. A, 27, [With English Summary p. 128)
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Summary

The shapes and the size distribution of drifting snow particles were observed under
a microscope in a snow field on the campus of Hokkaido University. A glass plate of
75% 7 mm, one side of which was covered with a certain type of liquid oil for micros-
copy, was mounted on a long wooden rod as illustrated by Fig. 1 and was exposed to
drifting snow for 1~3 seconds. The drift particles which were caught in the oil film
were photographed under a microscope first under a non-melting condition, after which
they are melted by a slight warming. The drift crystals were changed to spherical
water droplets within the oil layer (0.5 mm thick) as shown in Photos. 7 and 8 in Plate III.
The size of each water droplet was measured on 50 fold magnified prints.

Observations were made once in 1966, for four hours on March 17, 1968, and on
four days from Jan. 28 to Feb. 15, 1969. On four of these six days, drifting snow
occured with blowing precipitation. The most common crystal type of precipitated
snow under drifting conditions in Sapporo are shown in Photo. 4 of Plate II. Most
crystals are covered with numerous cloud particles and many small fragments of coagu-
lated cloud particles are mixed with large irregular-shaped crystals and often with
graupels. Therefore, drift particles originating in such fresh snow likewise show a
highly irregular shape, and it is difficult to determine the size of each ice particle.

Some examples of the size distributions of drift particles are shown by the histo-
grams with a class interval of 0.0l mm in radius of melted droplets in Fig. 2, Fig. 6,
and Fig. 8. The diameter of maximum frequency of occurence was found to be 0.02~
0.04 mm in most cases of drifting fresh snow and 0.04~0.06 mm for drifting of one day
aged snow. The mean diameters were found to be in a range of 0.04~0.11 mm. Both
of these diameters had no clear tendency of variation with their height above the snow
surface. As seen in the Photographs in Plate IV~VI, however, there actually exists an
apparent change in particle sizes and shapes at different levels. The curves of cumula-
tive volume frequency of melted particles are found to show a remarkable increase in
particle size as the sampling level approaches the snow surface as shown in Fig. 5 and
Fig. 7. The median volume diameter may give a reliable parameter characterizing the
drift particle sizes at different levels. The median volume diameters obtained from the
curves of cumulative volume frequency for melted particles are in a range of 0.09~
0.3mm. The mean radius 7, median volume radius 74y, median number radius 7y of
water droplets for each drift sample are converted to the values for refrozen spherical
particles and are listed in Table 1 with mass flux ¢ and drift density ¢ which are cal-
culated from the volume data of the melted drift particles. The particle sizes of drift-
ing snow in Sapporo were found to be much smaller than those observed in some areas
in the Antarctica by Budd and others (1966), Lister (1960), and Oura (1967).

The last series of photographs in Pl. VIII shows the results of drift particle obser-
vations in a cold wind tunnel with a working length of 170 cm and a cross section of
30xX30cm. A snow layer of newly deposited stellar crystals was laid as the bed of the
wind tunnel. Clear differences between drift particles sampled at different heights and
for three different wind speeds were seen. However, the drift density in this short wind
tunnel was about 1/100 of that of a natural drift in an open field for similar wind speeds.



B iR 1
BiE I
I

BB I A RFUT OHEA

K w5 A

MEZHEM L BFT o FHEORER
.55 ERAERC X C RO DBTHER L, T OROREHHD LK,
196941 3 28 B, (AT~ CHBEHEEH)

ENfE- T BRI BETHEVHLSSETRTFOFIL L DB,
BEEHTLSLRFRTREMNOEEG6 & 8 DRF & WP TR, L CH
SErKkEEO—8, 196942 A 14 B

BRIV KU V

R VI

H iR VI

B g VI

BEXES RENBVs S X0, ECBRLARSERLZOR
FRIBER, EHI12L 4B FThFREEI X BoRBOER LM
R CRlA Lo KiE, 196843 B 17 HKR

BMEXYES>FOBSSERTFEFOEIC L DER, 19694206 HE
HROKEOEMBEER 17, 19, 21 X+ A FhREBRFOEH 16, 18,
200RBE EH LSO

BEdoms s BRI 25 28H, BRFTRELLRSSX
DR TF, BE24L2TREFRFREE23 L 2600 RBLALESIORS
AR LT T xRk, 196942 7 15 B %

ARERIC L, FRATEEEHOFSE»L ALNCRESI RS
DESOFBREFE, WThilBEdress, AELEICILEREY
F Ut (1966482 A 22 H)

129






L
.
o G

o

fot

S5 FERANE (RE) 2 s EEr
O b T o 8 5
BRME o LEE T moHK

\ y
Il I

LI
ot

3y
4

i



ant

It

v
I

8 25 3 o

4 B

i HH o

EENALOE X 120cm ¢ 10 FE 2 5 » T R
B X 2cm, 2 HEICHSL (19 F 40 4)

(20 5 30 43)

m K



i
i

=

\
I

MERFEHEW LB S (FELE) h=10cm, HRE LR exp=2sec. (198 50 77)

h=4cm, texp=1 sec, (20 ® 054))

Jr

%|

X



K g IV

(

R

¥

4

518

i

¢

(
L1

¥

11T

¢

896

07 41 61

I

)
)

298 1=

€098 | =

dxay

dxog

¢

3

un g

wo gy

=1
H~\

4t

¢

1T
1]

ut

1
\Y

iy

=)

fup




§cm, texp=1 sec, (18 B 50 4)

h

EE 13U

B Vv

&

3cm, lexp=1 sec, (18 I 40

h

i
b



X pr VI 7

i

B = 16, 17 h=180 cm, fexp=1sec (BLFRT), (1969, 1I-6, 16 B 20 4)
B E 18, 19 L= 40 cm, ( " 16 5 02 43)
B B 20, 21 h= 10cm, ( " 16 [ 50 43)
B E 22 h= 5cm, ( " 17 1§ 16 43)



.- X R VII

H E 23 h=50cm, fexp=2sec (1969, II-15, 14 M 15 %)

24 h=50cm, fexp=2sec ( ” 13 B 53 4)
25 h=30cm, fexp=1sec ( ” 13 W 53 43)
26 h= 3cm, fexp=2sec ( ” 12 52 43)

27 h= 5cm, texp=2sec ( " 138 11 4)



ARSI & 5 RE O BBHETHE
h=BFOKR (FH) 2 b 0K S
=0 RO BT 5 FHEE

#=10m/s

A % I

NG



