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Snowdrift observation around buildings in the wake of the central building of
Syowa Station and a cold wind tunnel test with artificial snow
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Abstract: A snow drift survey around buildings in the wake of the central
building of Syowa Station was carried out from February to November 2002.
Wind was measured at two points above the roofs of buildings simultaneously.
Measurement of mass flux of snow 0.5 m alone the ground was carried out in
an undisturbed spot away from the main part of Syowa Station. Studying these
observation data, it was found that the relation between the mass flux of snow
and the volume of snow deposition around buildings can be expressed simply
in a linear equation. And it was confirmed that the form of snow drift was
sensitive to the properties of wind.

The wind tunnel test was performed with a 1/100 scale model of the main
part of Syowa Station. The blowing snow was modeled with artificial snow in
a wind tunnel. The growth of snow deposition around the building models was
measured at regular intervals. Variations of the shape of snow drift were
observed in the wake especially. In comparison with the snow drift survey at
Syowa Station, similarity of snow deposition on the wake of the obstacles was
confirmed. The wind tunnel test with artificial snow was useful as a supplement
to the field observations.
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Fig. 1. Building layout in the main district of Syowa Station, Antarctica.
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Fig. 2. Extreme snow drift behind the central building of Syowa Station observed after
blizzard B0224 (photograph on September 19, 2002).
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Fig. 3. Arrangement of equipment for snow drift observation at Syowa Station.
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Fig. 4. Set position of the snow particle counter: (SPC).
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positions of snow drift, from A to E.
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Fig. 6. Integrated area of snow drift divided in to 3 parallel cells: (a) the main wind
direction, (b) perpendicular to the main wind direction.
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Fig. 7. (a) Mass flux of snow, q (0.5) and (b) average wind speed, U (0.5) 0.5 m above
the ground during the observation period.
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Table 1. Outline of blizzard during the observation period.
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(54380 kge-m™) ZEHE IR ITCIL L T2, TN TN OEBICB T 2 ZRFIEEBYE Zh 132

8 (SOnH) ME7ZEDESOEEGHRY () EBHBERORIT (GR)
(a) /v Y7 MRS OYIHREE- 12, (b) 10757 ) ¥ — FRIERT (BUHITEES 7
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S7VY—NEEE, () 1757 )9 - VgL, (o) 1957 ) F—FKER, (h) 205
7Y W= FiRER, () 2257 )%= FRER, () 2357 9 — FRERET (BIHIsEEL 7
VR =P —TREINT), (k) 2357V Y- NEER, () 2457 ) ¥ —FiKER
Fig. 8 (opposite). Configuration of snow drift, contour map (left panel) and visual condition of
the observation area (right panel).
(a) Initial condition of snow drift observation area, (b) before blizzard B0210 (snow was
removed by bulldozer in the observation area), (c) after blizzard B0210, (d) after blizzard
B0213, (e) after blizzard B0215, (f) after blizzard B0217, (g) after blizzard B0219, (h) after
blizzard B0220, (i) after blizzard B0222, (j) before blizzard B0223 (snow was removed by
bulldozer in the observation area.), (k) after blizzard B0223, (l) after blizzard B0224.
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Fig. 9. Variation of snow drift sections during the observation period.
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MR ks 210, OBfR
Fig. 10. Relation between cumulative average
thickness of snow cover, 2 hs in the
observation area, Ao and cumulative
accumulated snow drift transport rate,
2Qu<10°(kgrm") 20,
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11a 6a OFFHIFEIRNIC B 1) 2 ARV EE 2h L SFEARS xR 2 0, OBIfR
Fig. I1a. Relation between cumulative average thickness of snow cover, 2 hs in each cell
shown in Fig. 6a and cumulative accumulated snow drift transport rate, 2.Qh.
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Fig. 11b. Same as Fig. 1la except in each cell shown in Fig. 6b.
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B 3 X LR FHEEE (K 11b) 2T 2 &, i A OIS B ITHER
Ao DIEDKI 2 &> T3, I ZI3EFEIR L5 ARMERO M 022 T, Haith 3 2o
VIEED 72 The b A 12 B 2 RAVEEEY); EEHIC X > THEA %2 F1E S h7- RE O Tk
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Fig. 12. Distribution of cumulative average

thickness of snow cover, 2 hs at each
cells shown in Fig. 6aq,

(a) Observation area, Ao, (b) Each
cell, Avi, (¢) Each cell, Ay», (d) Each
cell, Avs, and (e) Each cell, A:..
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Fig. 13. Same as Fig. 12 except each cells

shown in Fig. 6b.

(a) Observation area, Ao, (b) Each
cell, Ae, (c) Each cell, A, (d) Each
cell, Aw, (e) Each cell, A..
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12 13, B 6b 1Z7R L7z Op fifior & A A L EAIC 2.5 m A O Z & D, Z ORI HE
U7 RREIREE D h %, BHISHEE Ao LU 6a THEILT2 Avy, Avey, Ay ZEIZ
FELTRLEDDTH S, K 12 1ZER L (A) ORBFEREERTH 5. XTbL 72
PREEAREM®R 20, 287 A =% — L U CERBE RO %38 > TH A
NBEICFERLTHS, HPDIE On—0s 1, FT2IRT 20/ 2 Oomax DEFD BRI
BB ERT.

12 XD Op Bl 2L LCHSm OFEFHICRE 2 D R L Tw2 2 &, B
DOEFPETIZIZFREZE D DBBRE > TWE I EEBHELD SNE, FARDO 7Y ¥ —F
285X BREIZE D DHEF T Ave TR D Z < (B 120), BT A BN THRE /2%
DEROMENZE L W e 2 (K12d), $/EBREEZFIEZOIE & A EPREHRIC
XoTREIDONDZDT, EYHPREILZE D ICHELLWRY, AIclz 5 2 Lidenw (Y
12e).

13 1%, B 6a @ Oy il & A T, FEFESFANC 2.5 m BALOREE 2 L D, 2 OfIcHE
U 7- IR B A %, BUIRHEIR Ao KUK 6b THEIL 72 Ae, Ai, Ay & BIRERE Ar &
LIRS LY L TGRLIED D TH S, K 12 L FERICHERTTL L 7> SRR ER Six &
DO ENTA—F—ELTWVE, 2L TABOREZEDENKEL, 2457
P—RICLBRELE VS AEBRHEBLTVE, 2OL XD ABOBESIIRE 1S E
DEBROBEREIZLZ2bDTHS.

®2 12 L1305 Qs
Table 2.  Symbol Q. of Fig. 12 and Fig. 13.
Vi 200/ 2 Qbmax

On 0.09
(S 0.27
Qb 0.38
Qb 0.53
Ovs 0.67
O 1.00

42.4. BT ORERT O
SITR T BIHIAESL Ao IWRBE L 72 E 2% 0 & T & B A5 A O HALIEYS 72 D O 2
X ERZEDEE ms (kgem™) L TRACLVEHELL.,

=022V, ©)
22T, :R&E2E D OBE (kgem™2), L BHHMEE A 1B 2 EAMAEEAFRAORS

(40m) TH 3.
1057 ) ¥ — FREFOBBRELEELEL LT, 1057 VF—Fn5 2457 ) %F—R
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7 | Fig. 14. Relation between mass of snow drift, ms
! ! in the observation area, Ao and cumula-
0 : : tive accumulated snow drift transport
0 2 4 6 rate, 2\ Qy.

TQux10*(kg*m™)

K3 WEIEVDEE o
Table 3. Density of snow drift, o.

e WESS (m)  ZEE (kgem—?)

( 0.5 3.94% 107
4 40 3.50 % 107

10 3.73% 102
b 15 3.60% 102

EFTOT ) — PG 612, BISIORTRE 72 E D BURIGEIER Ao W HERE U 72 AR Y
72D DRBERE 72 FE D EFE ms &, REHEEREHXE 20, OBREZK 14 2R d, K&
E0OEE 01F, £IRTEAMEOFHEE A7z, 38! (AK) D a,bd2H
FIDOWTI0A2H 2457 ) ¥ — NREEELH» S 15 HER) WCHIE L 7/ER T, RPOH
TER S OHIEHSE OHIEE & OB S ZRT,

B 14 OS8R me- 20 BROERIETH D, K(10)ic X v RS2, K (10) OfE & 138
HISEIR Ao DBRL T ORIRE 2L L, MHKIZ 14% L n o7z, 12170, 2 OBHISEE T &
TR, F5BEHDY D 5728 SPC 2FE LG L D bRBRFOINMT 250 Th s 2 &, K
OB L 2BRTFORE 7 7y 7 A LEEEIIC L 2RE 7S v 7 ARG ENT
Wi Z kY, SEEEL RS xE 0, GU18)) FEBR Z#/NFEL 72 b D
EloTw5, 2073 (10) OffifeRIE, FHRCBII2HIEELV DEETHS &
Ezohsd,

ms=0.74+3 0. (10)
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inotz, T & P KR X 27.6 mes— T H B, ARG I 5 B AT R O %R
r ¢ LTRATER L.
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Fig. 15. Relation between decrease rate of the leeward wind velocity to windward velocity,
¢ and windward velocity, vw.
(a) Main wind: NE, (b) Main wind: ENE.
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Fig. 16. Frequency distribution of decrease rate of leeward wind velocity to windward

velocity, ¢,
(a) Main wind: NE, (b) Main wind: ENE.
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Table 4. Outline of blizzard compared with difference for wind direction.
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E 74 YWEME LT 18 IZRd. ERMAL NE D7) ¥ — R 6 BHLERKITIE, HKMLE
BRI —F — 2 S B FICE V7R E 12 £ D DEMRAD, BEFEEEENCHERE L 2R X 2%
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FEER
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Fig. 17a. Configuration of snow drift after a blizzard from NE, contour map (left) and condition
of the observation area (right).
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Fig. 17b. Same as Fig. 17a except ENE.
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Fig. 18. Cross section of snow drifts for different blizzard wind directions.
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Fig. 20a. Average thickness of snow cover, hs in each cell shown in Fig. 6a, for each

blizzard wind direction.
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Fig. 20b. Same as Fig. 20a except in each cell shown in Fig. 6b.
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Fig. 19. Relation between average thickness of snow
cover, hs in the observation area Ao, and
accumulated snow drift transport rate, Q,
for each blizzard wind direction.
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Fig. 23.  Low temperature wind tunnel test device.
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Fig. 24. Points at which snow deposition on the test model was measured.
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Fig. 25.  Artificial snow used for the wind tunnel test.
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Fig. 26. Distribution of particle size of blowing snow observed at Syowa Station, Antarctica.
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panel).
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in Antarctica.
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