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Observation of the Atmospheric Surface Layer on Bare Ice in the
Circumference of the Yamato Mountains, Antarctica

Shun’ichi KoBAYASHI*

Abstract: The measurements of profiles of wind speed and air temperature
in the atmospheric surface layer above bare ice surface in the circumference of the
Yamato Mountains were carried out under neutral and unstable conditions in
December, 1973. The results are summarized as follows:

1) The value of aerodynamic roughness parameter (Z,) was constantly
0.085 cm independent on wind speed, and this value corresponded to the depth of
spoon-cut features (2-3 cm) on the bare ice surface.

2) The relation between the friction velocity (U,) and the wind speed at 1 m
height (U,) is expressed by U,=0.057U,.

3) Atmosphere showed an unstable condition (negative Richardson number)
with the decrease of wind speed, as the bare ice surface was heated by radiation.

4) Eddy diffusivity obtained on the bare ice surface in neutral condition
was larger than that of sea ice around Syowa Station.
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Fig. 1. Location map of the observation site (DO) near the

northern Yamato Mountains.
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Fig. 2. Surface feature of the bare ice field near the northern
Yamato Mountains. Scale is 1 m.
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Fig. 3. Snapshot of the observation. Massifs E and F from
right to left in the background.
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Table 1. Summary of the data on bare ice surface at Yamato Mountains in 1973.

[ Wind velocity (m/s) Air temperature (°C) Weather, Wind
Run Date Time } U; U, U, U, U, T, T, . T: . amount direc-
(3.35m)|(1.85 m)‘(0.86m) (0.55m){(0.35m)| (3.15m) l (1.65m) | (0.15m) | ofcloud tion
1 Dec. 1 | 1423-1425 9.7 9.0 8.0 7.7 7.1 -9.7 -9.5 —9.4 | ®%x+ 9 | EES
2 1| 1657-1659 | 123 | 11.5 | 10.5 | 10.0 93 | —10.5 | —10.5 | —10.4 | ®%b 9 | EES
3 1 | 2040-2042 | 10.7 9.9 | 8.9 8.8 79 | —13.2 | —13.7° | —14.0 | ®% 8 | EES
4 2 | 05450547 | 13.2 | 12.3 [ 10.9 | 10.7 95 | —14.5 | —143 | —13.8 | O+ 1 | ENE
5 2 | 0910-0912 | 12.3 | 11.3 | 10.0 9.5 8.7 | —12.0 | —12.2 | —11.5 | O 1 | ENE
6 2 | 1037-1039 | 10.7 9.8 | 8.8 8.4 7.8 | —10.8 | —10.0 9.4 1 O 1 | ENE
7 2 | 1348-1350 | 10.6 9.8 | 8.6 8.1 7.5 | —10.3 -9.9 -89 | O 1 | ENE
8 2 | 1549-1551 | 10.9 9.9 | 8.8 8.2 7.8 | —11.3 | —10.9 | —=10.5 | O 1 | ENE
9 2 | 1746-1748 | 11.0 9.9 | 8.7 8.2 7.6 | —12.8 | —12.5 | —12.8 | O 1 | ENE
10 2 | 20102012 | 11.1 | 10.1 9.1 8.5 8.0 | —15.8 | —15.5 | —15.5 | O 1 | ENE
11 2 | 2150-2153 | 12.5 | 11.2 | 10.3 9.8 9.0 | —17.7 | —17.2 | —=17.7 | O 1 | ENE
12 3 | 05500552 | 17.0 | 15.2 | 13.7 | 13.0 | 11.9 | —18.1 —-17.5 | =169 | U4 0 | NE
13 3 | 08500852 | 12.1 | 11.1 9.9 9.5 8.7 | —15.5 | —14.8 —14.5 | O% 0 | NE
14 3 | 1105-1107 | 12.2 | 11.3 | 10.0 9.4 8.8 | —13.2 | —12.3 | —11.5 | O 2 | ENE
15 3 1203-1205 10.5 9.8 8.5 8.2 7.6 —12.5 —11.8 —10.5 O+ 2 ENE
16 3 | 1425-1427 8.3 7.5 6.8 6.4 6.1 | —13.8 | —13.6 | —13.2 | O+ 2 | ENE
17 3 | 1635-1637 8.5 7.8 7.0 6.4 6.3 | —12.8 | —12.6 | —12.2 | O+ 2 | ENE
18 3 | 2000-2002 6.7 6.2 5.4 5.1 49 | —152 | =152 | =152 | O 4 | SE
19 4 | 0613-0615 7.0 6.4 | 5.7 5.3 51 | —14.8 | —14.6 | —14.0 | ® ¥ 10 | EES
20 4 | 0944-0946 6.8 6.3 5.9 5.1 53 | —13.5 | —13.5 | —12.8 | ® % 10 | EES
21 4 | 1152-1154 2.1 1.8 1.7 1.7 1.7 | —12.5 | —12.0 | —11.8 | ® % 10 | EES
22 4 | 1458-1500 1.8 1.6 1.4 1.6 1.5 | —14.5 | —14.0 | —14.0 | ® % 10 | EES
23 5 | 0615-0621 2.2 2.0 1.9 1.8 1.7 | —16.1 —159 | —15.2 | ® % 10 | SE
24 5 | 0905-0907 5.6 5.3 4.9 4.8 4.4 | —15.6 @ —153 | —14.7 | ® x 10 | SE
25 5 | 1146-1148 8.0 7.4 6.6 6.3 59 | —15.1 | —14.5 | —14.0 | ® b 9 | EES
26 5 | 1505-1507 | 10.2 9.5 8.4 8.1 7.4 | —142 | —13.8 | —13.0 | ® & 9 | EES
27 5 | 1751-1753 8.5 8.0 7.0 6.9 6.2 | —16.2 | —16.0 | =159 | O+ 4 | E
28 5 | 1805-1807 | 10.3 9.6 8.6 8.5 7.6 R DO+ 4 | E
29 5| 19251930 | 10.1 | 9.4 | 8.4 | 82 | 7.5 S5 4| E
30 6 | 09000902 | 15.0 | 13.6 | 12.4 | 11.8 | 109 | —16.5 | —159 | —158 | (D - 3 | EEN
31 6 | 1036-1041 | 12.8 | 12.0 | 10.8 | 10.2 9.4 , O+ 3 | EEN
32 6 | 1152-1157 | 11.3 | 10.3 9.4 8.9 8.2 D 3| E
33 6 | 1305-1310 8.4 7.7 |- 7.0 6.7 6.2 | —14.0 | —13.7 | —12.5 3 | E
34 6 | 1702-1707 6.4 5.9 5.3 5.1 4.8 | —14.7 | —14)5 | —142 EB 3 | E
35 7 | 0627-0629 7.4 6.8 6.3 6.2 | 56 | —16.3 | —159 | —153 | O+ 7 | EEN
36 7 | 2115-2119 9.3 8.4 7.8 7.6 69 | —17.7 | =177 | =179 | O+ 3 | E
37 7 | 22222225 | 11.8 | 10.5 9.8 9.2 8.6 OL 3 | E
38 8 | 0612-0614 | 15.5 | 14.1 | 12.9 | 12.4 | 11.4 D+ 7 | EEN
39 8 | 0922-0924 | 15.7 | 14.3 | 13.1 | 12.3 | 11.5 D 4+ 7 | EEN
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Fig. 5. Variation of air temperature at the height of 1.65 m during

the period from December 1 to 7, 1973.
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U(Z):%ln—}zg- 5)

T, Zy 3G ER T, BENFICI L E X TELNFHEEE (roughness parameter)

EMEERD. Zo3R 4@ O U2 0ins Z OfEThs. —iic, MEXMEOLEILME
SHE (FH-TEK, 1955 2350, »OMKRELRAE LS 0T, EEORME I Z, 128400
THLVOIRENRS (HSh T3 (KHfl, 1967, 1968; HAK, 1971; Wi - AW, 1973;
i - A, 1976). ZHIXEREE K ORBRFOHIMC X »-C, RED Zo 2{I3T5 2 &
EXRELT WA, L, RABHASILE THRUEVEK (blue ice) DEAICIE, ok 2 A
ERNBREDOB A D - T, LOEBIHEEFEERALOMKSE OB FCHNTEMCA
DT, Zo DIWIMTIZH E Y ZFR2 e, HA (1971) o EF i L i, HRFO VR,
FHOEINFHPEEIRZE LT 0.0l cm Dfiz R Lic, BRKBE OHEIR TieRmlic &
{, Eb2&Eibsn, BRHWCILTIRIE—EMO0087cm Z/RrLi. O LHEDFD
B LD LA E . BEVGETE CHEE % AT ZE 2 % NIKURADSE (MoNIN and YaGLOM, 1971
2R 0EH» D, BINFHHME Z, LEEOHEORI h L ORI, Zo~h/30 DEIGH
BELRTWS., LN TERXKEDAT~ vy FOER h Y, ZZZFHED 30 £
LT 26cm OfinEbh, BIEFREORAOMMOBEI & —FH L. Lir-THRXE
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Fig. 8. Relation between the friction velocity (Uy) and the wind
speed at the height of 1 m (Uy).

Flo—fe, Bk 10 m HE CoEERE (Uy) 88EE LTEbhZZ E235% . L
7ehloTGS) Aind, k=04 & (6 R - Tk Uy & Uy DBFRK (D) 238 5h, flie
D7 — 2 DWW OB HETZ LBEFITHADOTZ IR L. _

Up=133U0;, Q)

#2721, (5) ROBIFA, = OHUEET 10m F TR DILoH L\ SEITELE 5 h T

o,



20 N — (&R
34. #BKLEDVNF v — kY B E&IBILEFREK

@DXTERSIIhDBVF v+~ Fy VUL, EROEH=FALF—DRNDERCHTZ &
NOEROILTERSRTE D, L R>0 OB, 0 ERE: A TEBRI FRET
Bb., COBERRELRAKE 00/0Z>0 1z iELT5. Fi, R;<0 0B,
MOEE =% ¥ —HEINT 5 R TRBRI LA ETHS. Z ORI ARERAKE VW
00/0Z <0 izt LT\ % (BE L <12, TenNNexes and LUMLEY, 1972). #KHCOEE 1.65m
TDYVF 45— FY vER L 1mOBECRE U, DBIGEH N 9 1Kk Lic, BEMN S~15m/s
DRI TR ¢ R RRRETH B A, BHES Smfs ITFiei s E REEREC kD, %
BEE ST 705 EAROREE IHEINT S Maky, 1974) L, EH 8 72d & HInciiE>
. RELIURBAZOBRKIRK TIE, BOFTFVRICIE, HOKMIEXRBSENIEDI D MET
5. BAOECEL, OB LSO 2 A5, 7R LI DEKEOREND Y, BHET
X, RECTRRERBCEDLS.
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DREDEE Uy L oBFRIIKRD B) Ao EiF 5.
Ky=2.3U, ‘ ®)
FBFNEA OF THbh 1=K £ CO IR A OIRILERE O A1, MAkI (1974)
CXiug, #300cm’/s BETHZ DN, AULLIRFHETOR T LLUROBKET
i1, #3,000cm’/s T 105K E\ . CHIRERA TR LM XA EHFA A E Vv &
DEEZORD., ¥, ZOBRKKTIE 00/0Z<0 OBRENE L, BEEILEAXTHL
L&, Ky BREVC LRI D, KERADHAERREENKEWC EATFHAIh, oMl
ER 2~Tcm DXDOBDOEFEE (ablation zone) TH 5 D T (YOKOYAMA, 1975), Fxk i o
HERCEFF BB LB,

4. » & B &

¥ LIURAZOBKBEOBEHKE L, EHHOBRML, I LILHOBIHE LFKE
HDOIEDIERKSEIC X o TiEIh 5, LHHEOBR AL\ O THIEL TE i 2, B2
I X B ELIMOER K E\icdie, IO R THIRE2E O THRKRIHER I hiE
HNERTHLEELZDRS.

ERACANE, RE200m ¥ TOAKERBIZ VY T X 5BAND, 55 EhHELS
» b (KoBAvastl and YOKOYAMA, 1971), KK X RET H % », BWREANTAT, FEMD
35m ¥ COHEMBI, BKEDLMBAINLIDEARLERKR TS EW ) ERD 2 IER
BMEL R, R OHIR TOBNZ OBEMVRIFLETHAH 5. T, Z OWBIIKKD
b 53T (NARUSE, 1978), L2»d KKOFHEH 2 RETLERID S L THiE, Z2iilF
BRI, RRARECHRKHERDObbhABZ Licics, Foflbe ¥ LILREHIL, =
T~ DFEBEZTTRCBKHEIFETAHOT, Thb Lo BRI ITEREFLETH
A5,

& 2
B TOBA T FREBEBLEREX I LD, F 14 REOTXTOKAMDIHEARZH
BaZlc. B AEAERITBRE O BIEE KA L RITBKEOME BB s LTEL
R LET. i, BEUSMETON o RB&E»DIX, FRRHREBE 2\
KEF L BLTZZREHHCILET.
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