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Blowing snow measurements at Mizuho Station
and Dome Fuji Station, Antarctica

Kouichi Nishimura'* and Takao Kameda?
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Abstract: Blowing snow observations were carried out at Mizuho Station, Antarc-
tica from Sept. to Nov. 2000. A blowing snow observation system including snow
particle counters (SPC) which can sense not only the number of snow particles but also
their diameters, was situated on a 30 m tower. All instruments worked properly and
the data obtained revealed profiles of mass flux and particle size distributions as a
function of the friction velocity. Since the SPC is found to be useful to evaluate
precipitation as well, it was set at Dome Fuji Station from Feb. 2002 to Jan. 2003, and
measurements of snowfall as well as blowing snow were undertaken.
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Fig. 1. Blowing snow measurement system at Mizuho Station. A: Snow particle

counter (SPC) (Al: 3.1m, A2: 1.0m), B: Ultra-sonic anemometer (BI:
1.0m, B2: 0.2m), C: Net-type blowing snow collector.
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Fig. 2. Time series of wind speed at 3 m height and the horizontal mass flux of snow at 0.05m
height from 12 to 15 November 2000. Sudden increase and decrease indicated by arrows
are due to changes of SPC height by hand during the flux profile measurements.
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Fig. 3. Comparison between the wind speed at 1 m height and friction velocity
calculated using the eddy correlation method.
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Fig. 4. Horizontal mass flux at 0.05 m height plotted against the friction velocity
from 12 to 15 November 2000.
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Fig. 5. Specific horizontal particle flux of snow as a function of height
parameterized for different friction velocities. [ ]: usx=0.56ms ',
O:0.38ms ™!, A:0.33ms™ !, \/:0.28ms !, :0.21ms .



AHgIESA & N — 4 5 U B 1) 2 RS ETE 209

T T T T T T T T T T T T T T T

0 3
50 100 150 200 250 300 350 400 450 500
DIAMETER um

6 SPC TllliE S NIcREFRF ORI, FEEGERE 1y (3 0.33ms ™' T,
K DFERR A < BT K B TR,
Fig. 6. Particle diameter distributions measured with the SPC at u+=0.33ms .
The solid lines indicate approximations obtained by the two-parameter
gamma probability density function.

FREQUENCY %



210 Pak s — - BT

@S 02m P ETCRRER T IR LALHNENE 2 -7, WINOEEREOESS, <
N THE < DFEE (Rasmussen et al., 1985; Takeuchi, 1980; White and Moula, 1991) 1T &
DIESNTVWEEIIE, 75y 7 2RES EHcRESERICED LTV S, E0bUFE
M EOWREPkEE (saltation layer) Tld, ZOMMNEETH B, 75 v 7 AW T 3
X IR ORI E DT 5, FFICEBRTREEHELT, wIThb 7597 R
DEHEN01Im»2 5 03m DES THLIE T2 L, FHMEOE A EZEE DMK
CHTELT R ENH T ONS.

X1 6 1 SPC IT & - THIE & NIcRFRFORENHD 1 TH 5. 0.06m LI NDEET
FRIEEE 50 um > 5 450 um D EPHIZIE 3 L TV A0, &S O LV S WL
(R 100um LIT ORI DD 2EIENREFEICKRE B85, REKFORESTHIFLITIC
IR VIR > TESNE T EPFSEN TV S (Budd, 1966; Schmidt, 1981).

- dal i
f@)—zgfz;;ap<fﬁ>, (3

ZIT, dIFNEE, a 3003 AE2RE T 2IIKREL (shape parameter), B ($375 DliE %
PET B REERE (scale parameter) TH 5. ¥V DM OFHMEENEITZENET N af &
aff TRIN LY, WFRHEIASICRY 5N S, 5 LTRDIA Y =03 6 1CRd
O WCHIERREE R EMT 5. IRGRE o & HERIR d=ap ZEEEEE OB E L TX 7

10 O i+ 4 A
g
u} o A
= 1 O o
st
° g p | o
0.1 0 £
m g A
T d a b A C
0 5 10 15 0 5 10 15 0 5 10 15
10 )
v
1 iy
0.1} %V -
&
Y d g <
5

0 10 150 5 10 15

SHAPE PARAMETER o

7 R E a OEE . aiux=0.56ms ', b: 0.38ms !, ¢: 0.33ms !, d: 0.28ms !, e: : 0.2l ms ..
Fig. 7. Profiles of the shape parameter « plotted as a function of the friction velocity.
a: ux=0.56ms ", b: 0.38ms ', ¢: 0.33ms ', d: 0.28ms ', e: 0.21ms .
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Fig. 8. Profiles of the mean particle diameter d =af plotted as a function of the friction
velocity. [ usx=0.56ms™", O:0.38ms™", A:0.33ms™", V:0.28ms .
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Fig. 9. Snow particle size distributions in blowing snow 0.02 to 9.6 m above ground
when snow precipitation was also observed.
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Fig. 10. Snow particle counter (SPC) set at Dome Fuji Station.
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Fig. 11.  Recording of the SPC at Dome Fuji Station from 16 February 2003 to 8 January 2004.
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