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Bare Ice Fields Developed in the Inland
Part of the Antarctic Ice Sheet

Shuhei TAKAHASHI*

Abstract: Observations of a bare ice field were carried out at Seal Rock in the
S¢r Rondane area, East Antarctica. A large sublimation rate, 200 to 280 mm/a,
was observed on the bare ice field. Air temperature on the bare ice was about 1°C
higher than that on the snow surface. The large sublimation rate was explained
from the low albedo of bare ice; its value was roughly estimated from heat budget
considerations. The bare ice fields were classified into 4 types according to origin.
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Fig. 1. Observation points at Seal Rock in the S¢r Rondane area, East Antarctica. P and
Q: meteorological observation points on the bare ice surface and snow surface
respectively. Numbers show snow stake positions for ablation observation. Contour
lines roughly represent topography; each interval is 10 m.
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Fig. 2. Scenery of bare ice fields at Seal Rock. (a), (b) Meteorological observation points
on bare ice surface and snow surface respectively. (c) Seal Rock from leeward.
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Table 1. Change of surface height (cm) and surface mass balance (mm water)
along a line from the bare ice surface to the snow surface. For surface
condition, ‘", *'s” and ‘i/s’’ mean ice surface, snow surface and partly
snow surface, respectively.

1989 =&AL (cn) 1990 EXLg
g i@ | 1/7 - 2/8 - 4/28 - 8/29 - 12/11 - 1/30 & | WX
No| (m) #hfE 320 798 1238 1048 508 3888 | (mmew)
I 0 i -6 -4 710 -6 -33 -285
9 50 i -4 -9 -9 -7 4 -26 294
30100 i -4 -4 -6 -8 3 95 216
41 150 i 3.5 1 -8 -7 6 -2 207
5,200 /s -9 -9 -5 0 -6 -15 -129
6 250 /s -9 1 4 9 -10 -8 -64
7] 350  iss -8 6 9 3 - 1 4
81 450 s -3 3 8 -4 -4 0 0
9! 550 s 3.5 20 -13 8 -5 13 49
101 600 s 2%  -11 -6 25 7 41 154
11| 750 s 32 10 -8 13 -5 42 158
12 80 s 44 5 12 4 1 42 158
13] 1050 s 1 -10 - 16 4 15 56
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Fig. 3. Surface net balance obtained by the snow stake method. Observation points of each
stake are shown in Fig. I.

HREL, XroBiknrd Tk LABAERZ2R L, B3, | FHEOREERIN %1
HIL WSS 7 CRT. BOKETIXERNC 200 mm ML EORIEXFENH D, HICEEETIT
150 mm OFEEHmEE R L2,

32. T[RER

B0 412 1989 4E | B 5 19904 | Bz P To Q M (EEH) OFMoOTEART. BRES
BIZED 12,1 Bic —TCRI#%, RIEKIRIX 5,9 B2 —42°C £ TTFHYY, AR HER O FRH
iRz b ER LT,

51219894 1 B21 H»5 1 B 23 HOMO P, Q2 #HIADKES L FEh o DKIBE LT
T, BKEOKR T (PR) BEELOKR T, (QA) V&<, HPKIEZDERZSCKKY
%5, CHEREKO 7 VAR DBEER L 0/ C HEARNL TREBFRT 527D eH2 5

,.'10*//{;]{ “\"“ A W\}\

'&J-?_O— 1’ .'y{ w"';‘”p“#l{ q

g i *‘] | ” 1'»"5‘(‘

W %or / "”'i |

z |

- a0l
jV12131415L6L7‘819111'.)111‘12‘11

1989

4 QA (HEH) s} HEARE L HRESEBDOFEEL
Fig. 4. Annual variation of the daily maximum and minimum air-temperature at Q (on a

snow surface)



438 ERBEF

¥
r Ts

TEMPERATURE ( *C)
5 6 b b o m s o

o
2

| Il 1 J— e i 1 L | | I 1 L 1 L. L |

2O 4 8 121620 0 4 8 121620 0 4 8 121620 0
21 22 23 JAN 1989
5 #KEEBIUESEHE LOKRDOLEK (19894 1 821 H»5 1 H 23 H)
BKERR T, MEWLETER T, BLUXEE (T-T) 57,
Fig. 5. Air temperature on the bare ice surface and the snow surface (January 21-23, 1989).
T,: temperature on bare ice, T, temperature on snow, and DT: T-T,
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Fig. 6. Wind speed on the bare ice surface and the snow surface (January 21-23, 1989).
W, wind speed on bare ice, Wy wind speed on snow, and DW: W -W,.
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Fig. 7. Relation between sublimation rate and slope. N45 and N22.5 means sublimation rate
on north-faced slope with angle of 45° and 22.5° and S45 and S22.5 means
south-faced slope with 45° and 22.5°. FLAT means on a horizontal plane.
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Fig. 8  Variation of surface temperature of 5 slopes. The surface temperature was observed
by a radiative temperature meter. The notation of symbols for 5 slopes is same as
Fig. 7. Dew point temperature at 1.5 m is represented by °C.
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Fig. 9. Classification of bare ice fields. (Obstacle group) Al: Obstacle type, A2: Valley
type. (No obstacle group) Bl: Slope change type, B2: Basin type.
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Fig. 10.  MHlustration of four types of bare ice fields. The notation is the same as in Fig. 9.
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