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Some Aspects of Ablation of Sastrugi and Drifts in the Area
Subjected to Katabatic Winds in Antarctica

Yutaka AGeETA*

Abstract: The observations were made on net ablation of some of sastrugi
and drifts (like barchanoids) in the area subjected to strong katabatic winds
between 100 and 200 km inland from the Antarctic coast near Syowa Station
in September and November, 1969 and in January, 1970 by means of the
stake measurements.

The net ablation of hard sastrugi during the period from November to
January (mean 2.8 cm/month) was larger than that from September to
November (mean 0.7 cm/month). The large amount of ablation from
November to January may be attributed to the increase of solar radiation
which accelerates sublimation-deflation on the surface of sastrugi.

On the other hand, net ablation of soft sastrugi and drifts from Septem-
ber to November was larger than that from November to January. The large
amount of ablation from September to November may be attributed to the
strong erosion by the wind, since sastrugi and drifts were soft. Since they
were hardened or flattened after erosion by the wind from September to
November, the ablation from November to January was not larger than that
from September to November.

Since the rate of ablation at the top of sastrugi and drifts was higher
than that at the surrounding surface in late spring and summer, and the
bulk of yearly accumulation is deposited in autumn and winter, it can be
said that surface irregularities are supposed to be built up in winter, then
smoothed in summer. The best season for yearly stake measurements is
considered to be the end of summer when the more accurate value of mean
net accumulation may be expected since surface irregularities are less than

any other season.

* AWBRFELEMAKERFURMER. Water Research Laboratory, Faculty of Science, Nagoya
University, Chikusa-ku, Nagoya.
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Gow (1965) and WELLER (1969) gave some explanation for the higher
rate of net ablation of sastrugi than the surrounding surface at the South
Pole and Plateau Station. However, since the area of this report is located
where the katabatic winds are strong as mentioned above, the situation is
different from their case. According to the logarithmic increase of wind
velocity, the top of sastrugi is expected to be subjected to stronger winds,

hence greater wind erosion, than the surrounding surface.
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Table 1. Results of stake measurements on sastrugi.

unit: cm (snow)

Top of sastrugi Bottom of sastrugi Cg;g%i*d I::i%:l;g;)f Flat surface** Location
Station | Stake | Sep.20-22 | Nov.9-15 | 1 |Stake | Sep.20-22 | Nov.9-15 |1 1| o oo on o0 Sep 20NoY.  rotal| Lat. Long AL,
No. | No. |[~Nov. 9-15/~ Jan.23-26 No. |~Nov. 9-15/~ Jan.23-26 Nov./~ Jan.
9-15| 23-26 S | (E) |(m)
a 1@ ® @ G | ® @ ® ® 10) an a2 | as) | d4)
S 139 1 — L2 - 51|—6.3 2 + L9 + 58|+ 7.7 -—14 20 +1 +8|+9 70°19’43°06'|1925
S 143 1 - 17 — 8.6 |—10.3] 2 — 0.2 — 4.5 |— 4.7 — 6 25 -1 +1 0 70 23 |43 06 |1946
S 155 1 — 0.6 — 3.8 |— 4.4 — 8 — 4| —12 |70 35 |43 05 (1992
S 159 1 - 2.2 — 9.6 |—11.8 3 +10.9 (—20) 70 0 + 9|+ 91|70 39 43 06 2006
2 — 0.8 —7.2|— 80 4 +37.9 (—45) 70
S 163 | — 0.8 - 6.4 |— 7.2 2 + 6.8 (—15) 45 —11 — 3| —14 70 43 43 07 |2025
S 85 1 —20.2 —11.9 |-32.1 (—25) 25 + 1 —10| — 9 169 22 |42 38 |1522
S 133 1 —11.0 — 96 |—20.6] 2 +14.4 —12.6 |+ 1.8 —22 30 +17 — 6| +11 {70 12 43 06 1923
S 147 1 —28.6 — 6.9 |—35.5 2 + 1.4 + 2.6 |+ 4.0f —40 50 0 — 4| — 47027 |43 06 |1954
S 161 1 —23.7 — 0.6 |—24.3 (—25) 25 0 + 2|+ 2170 41 |43 06 [2012

The sastrugi in upper rows is harder than that in lower rows in September.

*

calculated from the changes of levels of top and bottom of sastrugi where stakes were set (column 5 minus column 9), but values

in parentheses are according to the direct measurements of height of sastrugi with less precision.

** mean value of measurements of a set of two stakes at each station.
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Table 2. Results of stake measurements on drifts. unit: ¢cm (snow)

Top of drifts Bottom of drifts Glﬁi?ggﬁtgf Flat surface** Location
e e e e e SR preg e
ONEOR NG @ |lolel o ® || an | an ap  |as | ® | E @
S 85 2 — 0.3 — 5.0 (|- 5.3 + 1 —10 — 9 (69°22742°38/| 1522

3 —12.2 — 4.6 |—16.8] 4 — 0.7 — 4.2 |— 4.9 —12

S 135 1 —15.2 — 4.8 |—20.0 +20 - 8 +12 |70 15 43 06 |1909
S 139 3 —15.2 - 1.9 |-17.1 + 1 + 8 + 9 |70 19 |43 06 |1925
S 147 3 - 970 — 5.2 |—14.2 0 — 4 — 4 |70 27 43 06 1954
S 153 1 —20.6 — 0.3 ]-20.9 -1 + 4 + 3 (70 33 |43 05 |1979
S 161 2 —21.4 + 2.1|-19.3 0- + 2 + 2|70 41 |43 06 |2012

*

calculated from the changes of levels of top and bottom of drifts where stakes were set (column 5 minus column 9).

** mean value of measurements of a set of two stakes at each station.
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Fig. 2. Sastrugi at S 159, September 20, 1969. (Large sastrugi encountered along the traverse route.
The direction of prevailing wind is known by the fluttering direction of a flag or by the

, B 3A’ S 133 ow 2y AFORE—I%9FE9 A21H8
. . ' Fig. 3 A’. The side view of sastrugi at S 133, September 21,
1969

3A S 133 OHAYAFOIERER —1I1969 £9 A 21H
(HEFORFIIHFEROEFS)

Fig. 3A. The front view of sastrugi at S 133, September 21,

1969. (Numerals are stake numbers.)

E 3B’ R UEpToIReE 19704 1 A248 (X 3 A/
TRLA9RDRBZLEE L ¢, BROEH

.
— ¥ oy BROFE FES R DN D)
X 3B @’E’%ﬁo)ﬁﬂ%_lgm% L)Ej 24H (EE‘#J? Fig. 3B’, The appearance of the same place, January 24,1970. ]
B, %ﬂ%ﬂ@%’f\'f‘io TW5FHED S (Conspicuous leveling of surface relief in the back-
XD 9 ArHDOE(L. HfL cm) ground is seen, comparing with the appearance in
Fig. 3B. The appearance of the same place, January 24,1970. September shown in Fig. 3 A.)

(Numerals denote changes, since September, of the
level of the surface where each stake was set; unit cm)
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Fig. 4a. New sastrugi at S 147, September 20, 1969.

(Formed on the rut —in the center— which was made

¢ days ago. Numerals are stake numbers.)

[ USSP ORABE—19697F-11 A13 A (H5E 9
A BOBMD mE DEAL)

Fuig. 4b. The appearance of the same place, November 13,1969.
(Numerals denote changes, since September, of the
level of the surface.)

4c R UEPFIORAE—19704E 1 A24R (Bl
ArS0FHD @I DOE(R)

Fig. 4¢c. The appearance of the same place, January 24, 1970.
(Numerals denote changes, since November, of the
level of the surface.)
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B 5a S 153 O Y7 b——I1969%9 H208 (HFE
TRED)
Fig. 5a. A drift at S 153, September 20, 1969.
(Numerals are stake numbers.)

5b [A UBHTORE—1969F 11 A13A (5% 9
A bOBRED X DEAL)

Fig. 5b. The appearance of the same place, November 13,1969.

(Numerals denote changes, since September, of the

level of the surface.)
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11A~1 BOFHREE, BELST 46m/s, 75 b =T 27 m/s TH %) (MATH-
ER and MILLER, 1967 o Fig. 1.61, 1.66 X 1), AR D FHEHIR CIXERINGIE—E L
73 10 m/s FIEORAKGTWS EEL TIW (EH, 1971). S0k 5 kRS D O
FERTIIAETIC S BRTENE - OT, YA Y ALFONEHICOWTREIC L 2EE0% EE
THELENRD S EBbhD. A — FEMOH.S.S EFFOTFE AT O BEDEE 5 AT L
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BDHEELBRD. SO ER, KATORNEHIKD -2 Y L FOELN ) OEEL D
REWVHEFERL, FEOFEIE TT025EZRC/-> T BHREL B 528, Zh bDRY
FACBIL T, 4B0RmTHELL.
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SEOEBENL, 2 bhicT — 23D, BREOELCIIFTTSEDTHD. BT,
BU DI OFEBBR B FE L iih: - b B & > TREFRATR TS
SR, PRV AFORECET B HEEORENITF TWB I LAl h, Fay A F
DB BRI E DZRTEMIBN N TEIRD - 12 ERHITOND. iz, AV AFPF
D 7 b ORARRIRE E DT — ZRIT T B i, FOHIKROFEHEEE & ORI H
BRI O Dol &, BEMEOBREE O AYAFRRLFFETS 8L
NALOBRNHITF TV B C L ENBIFBRD. LienaT, “hbDHCEELES
BEOLOVFRELLBRULETRS.

BhOIC, ek TR LTV eV e LORMRENATR O T, BT BIE &\ fe L e
T ERFERF 2R AET AT, RBRE=ZK, A5BRFESIKER TR e
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