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Surface Meteorological Condition in the Region between Syowa
Station and Mizuho Camp, Mizuho Plateau, East Antarctica

Tomomi YAMADA*

Abstract : The lapse rates of air temperature were found to be 0. 7°C/100m
in the austral summer and 1. 1~1. 2°C/100m in winter while the annual mean
air temperature decreases with increasing the elevation at the rate of 1. 1°C/
100 m in this region. An amplitude of a diurnal variation of air tempera-
ture at Mizuho Camp in summer was about 5°C and the maximum and
the minimum of air temperature was observed about 1500 (LMT) and 0300.
In winter, the temperature varied with the period of 5~7 days with an
amplitude of 7~13°C. The variation of air temperature and atmospheric
pressure measured at many observation sites distributed along the traverse
route were closely correlated in phase with those measured at Syowa Station.

The stationary katabatic wind blew in this region and the 5 minute
mean wind speed was between 10 m/s~20 m/s throughout the year, but it was
reduced to less than 10m/s for a short period in summer season. The wind
speed measured at Mizuho Camp in summer showed a daily variation with
an amplitude of approximately 2~3 m/s, and the phase of the variation was
shifted from that of the diurnal variation of air temperature. The wind
direction was observed to be very stationary between ENE and ESE through-
out the year in this area.

The types of weather observed during oversnow traverses and the stay
at Mizuho Camp were only blowing snow, snow and clear '« fine ¢ cloudy.
At Mizuho Camp, blowing snow was not observed when the wind speed was

less than 7 m/s, and high blowing snow was always observed above 14 m/s.

YR E K AERRIBF%eAT. The Institute of Low Temperature Science, Hokkaido University,
Sapporo. ) '
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Fig. 1. Schematical map of operation area by JARE 12 (Mar. 1971-Feb. 1972).
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Fig. 3. Air temperature, wind speed and weather variations observed during the oversnow traverse

(22-28 April 1971). T: air temperature, V: wind speed on the route, respectively.

air temperature, Vs: wind speed at Syowa Station, respectively.
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Visibility (in km) observed along the oversnow traverse route and at Syowa Station

Table 1.
Srom 22 to 28 April 1971.

Ts:

24

22 April | 23
151821 036 9121518 21 036 912 151821
(km) On route 70 ’ 70 70 0.3 0.2
Visibility | Syowa Stn. 60 } 50 60 30 6
25 26
036 9 12 15 18 21 ® 3 6 9 12 15 18 21
(km) On route 0.1 0.2 0.1 0.1
Visibility Syowa Stn, 0.05 0.8 0.8 2
27 28
0 3 6 9 12 15 18 21 0 3 6 9 12 15 18 21
(km) On route 0.1 0.1 0.1 0.1
Visibility Syowa Stn, 35 10 0.6 0.07
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Table 2. Meteorological observation sites along the winter oversnow traverse from 30 March to 26 July 1971.

Date

Time Station No. Date Time Station No.
May 30 15,18 B | Tottuki Point June 28 150 Z 103
31 12 S 17 18
15 21 { Mizuho Camp
18 28 July 13 12
June 1 9 30 15 Z 98
12 H39 14 0 85
15 69 9 84
18 92 12 75
21 101 15 70
2 15 115 18 49
18 127 15 0 )
3 6 140 ! 40
9 142 18 12 l’
12 170 15 34
18 187 18 22
21 200 21 13
4 9 200 19 0 3
12 220 15 S 122
18 264 18 H 282
21 280 21 276
5 9 280 20 0 266
12 297 9 260
15 12 247
) 300 15 225
12 15 18 200
13 9,12 S 122 21 180
15 Z 6 21 9 180
18 11 12 159
14 6 11 15 138
12 23 18 114
15 29 22 9 98
18, 21 36 12 79
15 6 36 15 68
9 39 18 48
12 52 23 0, 9 35
15 62 12 S 30
16 6 73 15 26
12 83 24 0
15 89 26 15 } 16
18 18 Tottuki Point
{ } 90
28 9
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Fig. 4. Air temperature, wind speed and atmospheric pressure variations observed during the oversnow traverse( 30 March-26 July 1971).

T: air temperature, V: wind speed, P: atmospheric pressure, on the route, respectively.

Ts: daily mean temperature, Ps: daily mean atmospheric pressure at Syowa Station, respectively.
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Table 3. Frequency (%) of air temperature and wind speed at Mizuho Camp in JARE 12 (1971) and in
JARE 11 (1970).

Temperature (°C) l?gg?n(eﬂglajﬁl)y 19%?%%“}51)
—25.0~-29.9 4.7% 6.0%
—30.0~—-34.9 6.3 18.0
—35.0~—39.9 27.6 14.0
—40.0~—44.9 29.9 14.0
—45.0~—49.9 18.9 24.0
—50.0~—-54.9 12.6 24.0

Numbers of observation 127 50
Mean (°C) —41.8 —43.0
Wind speed (m/s)
5~ 9 1.6% 30.0%
10~14 62.7 66. 0
15~19 34.9 4.0
20~24 0.8 0
Numbers of observation | 127 50
Mean (m/s) | 13.7 10. 4
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KT EIAE, #F1°C/100mTHDZ Ex L T30,

ZEL < 1z3iE 1.1°C/100 mT

B, ThEABCAIICETE—E0BATRESET LT 5 2t e, 2538
LG DEEEL, 2,169 m TH L0 b, Lo KJiEwkE T o &G 1°C/100 mTH 5. i,
H3008 5T 7 AfEH Lk O FHRIR OB O Zh & 0 1121, 2°C T, H300 0%
EERY1,800 m TH B H b, ZimlE FTOEAI1Z#91.2°C/100m Tdh-fo. 8-> TEIAD KR
KIRFRECI - fe@mED LRI S SR FToEa1, 1.1~1.2°C/100 m T, FEH5ERE
DENL DL TNICKRECE EA b oTe. 19714 ORI O A EESIE O RIEMEIZ 8 A
BB L, —23.0°CTH . ThERR LACKEBE TOEG) 5, LF 3B
BT 2 U FHRIROFZEMIE, P L —47°C FIEC/cd L fETHENTES.
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Fig. 5. Air temperature,

and weather variations observed

during the oversnow traverse (23

-27 Sep. 1971).
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Table 4. Amount of cloud and visibility (in km) observed along the spring oversnow traverse route and at
Syowa Station from 23 to 27 September 1971.

23 September
0369121518 21

24
03691215 18 21

25
03691215 18 21

Amount of cloud | On route 0000 1010 10 5 4 000 0 2
Syowa Stn. 0010 1010 10 10 10 0000
Visibility (km) | Oa route 7070 0.1 0.1 0.90.7 70 70 7070 700.1
Syowa Stn. 70 70 60 4060 50 40 70 60 60 60
26 27 7 B
036912151821 0369 1215 18 21
Amount of cloud | On route 101 0 0 O 000 O 1
Syowa Stn. 00 0 0O 1000
Visibility (km) | On route 0.80.50.370 70 0.60.70.21.0 0.3
Syowa Stn. 7070 70 70 7070 70 60
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Fig. 6. Generation of blowing snow from a site of windward of about 20 cm high sastrugi at station H267.
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Fig. 7. Variation of daily mean air temperature at Mizuho Camp (Tx) and at Syowa Station (T's).
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Table 5. Frequency (%) of air temperature and mean air temperature from October 1971 to

January 1972 at Mizuho Camp.

October November

‘ December

Jan.

Air temp.
co |

1 11 21
~10 ~20 ~31

1 21

I
I~31 10 ~20 ~30

11 21

I
“”q~w ~20 ~31

1~31

1~10

2.5

2.5 26. 3

6.8 3.0 150 250 41.3

25.7 3.0 17.1] 14.1] 33.8

21. 6
23.9

25.0 22.5

30.2 35.8 28.1 27.5

21.3

36. 3
13.8

5.0

20.9 31.3 25.6 2.5

18.6 20.9 17.1} 19.1

4.6 9.0 13.6/ 10.1

?

6.3 1.7 209
0.8
9.6

27.1

17.5 38.8 37.3] 32.2
37.5 35.0 40.7

27.5

39. 4
18.8 20.3, 18.3
27.1

22.9

16.3 1.3 6.7

1.3 0.5

12.5

L3
2.5
36. 3
35.0
15.0
10.0

Nos. of

_ observation

43 67 88 80 80

198 &m

240 80 80 59 | 219

80

Mean (°C)

-3&8-3&8-3&#-3&ﬂ—aa6—2&9—224

—2&9—194—1&4—15%—110

—15.2

HITE» LMD L5, EF]1 »AKI0C FoLR L. 108X RESE —47°Cx
BRTHIZEDEITH oo, IANDIZA LACATT, KBITEMCERL, 20K,
BXWRE L Is o 7o, A FERIBEOBAEM & D2,

10, 11, 12ADIRFc23.1,

19.6,
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Fig. 8. Typical daily variations of air temperature(T) and wind speed (V) at Mizuho Camp in

the austral summer season.
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Arrows (| ) indicate that the atmospheric depression passed through the coastal region.
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£ 6 1971510 HI972% | A LA E CORTERRMMEOREHE (%) & FHRE

Table 6. Frequency (%) of wind speed and meam wind speed from October 1971 to January
1972 at Mizuho Camp.

October November December Jan.

Wind - 1 11 21 1 11 21 1 11 21

speed (m/s) ~10 ~20 ~31 |13 10 ~20 ~30|1~30 10 ~20 3y |1 ~3]1~10
0~ 4 6.8 3.6/ 3.1] 28.6 16.4 2.5 157 28.8 2.5 36.2 21.1| 39.5
5~ 9 25.0 19.4 59.5/ 38.0] 64.9 61.7 26.3 50.4/ 55.0 43.8 63.8/ 53.2 56.6
10~14 47.7 70.2 34.5 49.7| 6.5 21.9 37.5| 22.2/ 16.3 53.8 26.7, 3.9
15~19 20.5 10.4 2.4 9.2 33.8 11.7

Nos. of

observation 44 67 84 | 195 77 73 80 | 230 80 80 58 | 218 80

~ Mean (m/s)| 11.0 1.2 8.7 10.1 10.8 7.1 11.9] 10.0, 6.6 9.5 10.2] 8.6/ 5.1

&£ 7 19715100 2 519724 1 A LA TOLTIEHAASORRORE (%)
Table 7. Frequency (94) of visibility from October 1971 to January 1972 at Mizuho Camp.

October November December Jan.

Visibility | 1 11 21 T V) RS VR R
(km) | ~10 ~20 ~31 |13 (10 ~20 ~30 ('1~39 10 ~20 ~gy [1~31~10
<0.1| 22.6 18.7 18.2 19.5 18.2 35.0/ 17.4

0.2~ 0.5| 35.5 21.9 1.8 16.1} 440 4.7 16.7 22.1 6.5 12.0 24.3] 12.4 2.2
0.6~70 16.1 12.5 1.4/ 15.2 12.1 18.7 23.3] 17.9 17.7 32.0 24.3] 24.1] 34.8
270 25.8 46.9 63.6 49.2f 25.7 76.6 25.0 42.6/ 75.8 56.0 5.5 63.5 63.0
7Nbs. of
observation

31 32 55 |118 | 66 64 60 |19 | 62 50 33‘145.46
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14m/s DFEAFE S, LALUBIZS ~Im/sOFENIKRE e, B2 @ ERDH
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& E & ESE »3i3@E UHE L b, NNE, NE OB 45 20% LML, BRI £k
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6.7 (%) 88.4 (7)) 6.0 13.1
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5.2

0
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Fig. 10. Frequency (%) of wind direction at Mizuho Camp. () means numbers. of obseruation.
DL, ENE 2811.5%, E 2357.9%, ESE #326.1%C E DMENIEEICLE 2> - Fo.
ZIATC iR X 5ic, ENE & E ofE»KE0 -0, Biiicd & (12 AU &
L5 ESE oENEFICRE LD Loiboisie.

K[RDO ABELIZHIE LT, T TR I/R LA L5, BB V icd BELABAII .
Bm (i) SiRo HEMSZ 0K 3Rk, &/ CUXRK) RE EHbhiz. Hig
KB 06ME AT, BB/ NRET 18RRI B bhte. BED—H O LRI 5~ 6 m/s
BETH-/. 0L SR EBEORRIL, BIMHORBZIc oW TR bhic. Th
RRIEDO BELIIGE U TRHE TRERDOM I VA L T2 Z &Rl Tk h, KA - AH
(1974) "F LB 2T > T 5.

5.3. K[UE
A SE Py oS 2B Fh Ps L T2 L, MI11ICRLE L SICIEFTE
{—F LT\ KECHF, ARFEE, REfERORIEMEZE8IC/R L. BRIz
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Fig. 11. Variation of the daily mean atmospheric pressure at Mizuho Camp (Pu) and at Syowa
Station (Ps).
£ 8 19714F10A2 619724 1 A £ ¥ TOZTFIRHRARADYYS « &F - RIEXE
Table 8. Mean, maximum and minimum atmospheric pressure from October 1971 to January
1972 at Mizuho Camp.
Air October* November December Jan.
pressure 11 21 1 1 21 1 11 21
(mb) | <10 ~20 ~31 |13 10 ~20 30|13 <10 ~20 <31 [P B1~10
Meam 725.4 730. 2 730. 9| 729. 5{ 730. 0 733.5 741. 5] 735.0] 742.9 744.8 745. 2| 744. 2| 741. 1
Maximum | 742 744 740 740 738 751 746 748 753 745
Minimum | 706 716 724 719 726 732 738 736 737 737

URTERBEARLAOVTh D, BT A > TREXE 72D, BHORBIINE /ot

54. X%

BUShARTHEL 2, T, HRE, R -8 - 2720 T, loRTBF LA EER

Ihich -7z,

KRDH, ABEY RS L, RICFAT L SIEFTHKRE? %<, 10,

1A 13#970%, 12R1350%23RET, BX h &HUWHREFEO 2, B VEVWHKRELIDS

mot.m%%%%%%&vfﬁ(mﬁ-%-%)@ﬁ&umﬂ#&

=

Bimv, 1 it

61%Ic b ote. BERIMKTBLMSTVD L, ChBPEGRENTS - LARETH-
72:DT, BEHEIIERTIID>D LS EL bhb.
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£ 9 19714E10H 22 19724 1 A L8 ¥ TOAT B ORSHIE (%)
Table 9. Frequency (%) of weather from October 1971 to January 1972 at” Mizuho Camp.

i

1 . . " B 3
' October \ November i December - Jan.
— : i 11 21 x 7 1 11 21 5 i 11 21 3—7 1:
Weather | 19 g0 <31 |1 ~31 19 90 30 |1 ~39 10 ~20 ~31 |1 ~3L1~10

| ; | A
16.2 24.531.1 | 256, 5.160.921.8 27.9 68.8358 23.8| 45.1 60.7
37.8 20.8 48.7 | 37.2 57.137.7 30.8  42.0 4.7 19.4 47.6  20.8 16.4
46.0 54.7 17.6 | 36.0 38.0 1.547.4  30.1 18.8 44.8 28.6 3.2

271 1.2 | 7.8 | z% 23.0

Clear, fine, cloudy

|
i
|
|

Low blowing snow

High blowing snow

Snow

i
i

N i . ‘ . ] T : ! !
Nos. of observation| 37 53 74 164 79 69 78 | 226 ‘ 64 67 42 173 : 61
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Fig. 12. Relation between blowing snow, air temperature and wind speed at Mizuho Camp.

« : no blowing snow, o : low blowing snow, x : high blowing snow
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HIKT O R RO F 0K S, Rl SRRCTAORBCLRE AT, £2TaF
B OB & F OO TERAEC 35\ TEI S h A WS o R & Fuk & 0BG
IR Ul X ANEE X 0 EVHRE R, fA (o) B X0 EVHKSE, B ()
137 OB L SR CHIKE AR Dh -7 8 LB LT 5. Bh bbb & 5 ICHk
FIFE T m/s JiE DRA L, BOE 14m/s LECks S @e AL R LD S KB
S, TLTELLLER L KBEHAARTIE, SBICEBARTH S Liaibhsote. BE
#7~13m/s DEFETHKTOLBE, B XD E KT R L) ECHKED b5
BEPRAE LTV 5. CRIZHKE R ORREE R CREORIC & - TS KT H
A, FTORRFOSHRBZ L » THEVPEETHLERLTVWS. FLRAEI4m/s Y LT
R XD EBHKRT L fco T Ay, 2O A TIEAMAR LM GERD OFmEA,
4 m/s Rz 2RCH L TTHACRELHBTELI2SARBCH 7 LREER LTV 5.

5.5. B .
ZTEBIMEDERL, RIOTT LA L CERECHL, BEO~20HEL 10 A L
A, ), | ALBEKRL £50~80% T itz —F, E& 8 ~10DMEIL 5~25% Livie
ote. | A EAICEENS DI, BRI HOEBEL, Z ORHICIZAESICE TR
ATBHLORIDNDLTHS. BEHFENIFBCREL28BLbH-I &, TORPHCOL
BEWCRIMI Nl LFRXIhEEMT TV 5.

£ 10 19714108 2> 519724 1 A LA E TORTIBAIE O EROHFE (%)
Table 10. Frequency (%) of amount of cloud from October 1971 to January 1972 at Mizuho Camp.

October November December Jan.

Amount 1 11 21 1 ~31 1 11 21 1 11 21
of cloud| ~10 ~20 ~31 | 77| ~10 ~20 ~30 ~10 ~20 ~31

0~ 2 44.4 42.4 76.9| 55.6/66.0 61.9 81.1 | 68.0/56.6 54.2 70.6 | 59.3| 21.1
3~ 7 139 9.1 18.0| 13.9/(13.2 30.2 13.5| 20.3 28.3 20.8 20.6 | 23.7| 15.4
8~10 41.7 48.5 5.1 | 30.6/20.8 7.9 54| 11.8 151 25.0 8.8 17.0] 63.5

1~30 1 ~3111~10

Nos. of
observation 36 33 39 108 | 53 63 37 153 | 53 48 34 135 52

6.1. &8
BB B AT BRI E L IRO EE - EFEKRE OBGRY, K13 IR
HEESERTRLE. FLLE2E SI6RU SI22 &2 LT, FOARIIHTMIT
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Fig. 13. Relation between air temperature and the elevation in the area between S6ya Coast and
Mizuho Camp.

o : Annual mean air temperature at the stations indicated near the solid circles. Annual

(D) HEFEMEOEENTHTHS.

mean air temperatures on the ice sheet were estimated from snow temperature

measured at 10m in depth.

o : Mean air temperature at Syowa Station and at Mizuho Camp for the period indi-

cated near broken lines.

EoTB0%, IFFFHARERIL, SE L FTERPET LTV % . IEREE T FER
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ERCHB L.

1A

PR & 2T RS O SIBZIL O HEN—H LT BT L 2EFE L,

A TFHSRIEEESECBGRAER THLUTE AL T3 L, HMISTHRE (@), (DHICRLELS
Iz, OO R FHSEOEREME (a) L FRIEME (b)) 0BT MeitEd 5
EMTES. B (a), (b) 2 EROSED SNIBIEESENESVEERE L, FRIET

BEENLDOTHIZEDS (a) % (b)) X hREWI ErbhoT.

Z OHIRO iR EEHE AN

S SIBIETOE S, Bi130.74°C/100m, Zi31.1~1.2°C/100 m, ‘EEHSKIE O Fh
1391, 1°C/100m TH 5. A FTFBEAMLEOF) EOSIRIX, BH#%10°C mijtgo HE(L

FRL: (K8). HEAEKIRILISHATIE, AREKIRIZOFRIRICE bR .

13~25°C T5~7 HRMOZE{LZ/R Lz (K4).
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BRUTEGEZ 20m/s 2 52 L1z LA LR, FLKBORLLAEXRV-TL, 10
m/s YT/ b b EhThoc (K3, 4, 5, 9). HEYHAVVESEEOL » 5
DB T AL, TORBILTRBIALKCIRY, BEIKREL K- (KH9). AT
BB S OFH DR ORECIL, £BRIEHKD80%DHAKE TLIRIE S5~ 6m/s DHELIR
bivte. BERK GUik/N) BE, BREE CUiim) KEOBR b 5RZI0 3 REE,
Tieb b6k (U8R FIRICR bhi: (K18). ‘
FHE TR B D BRI S CE % 19 <, ENE 25 ESE o@iflich-7-. Hizit E &
ESE o K& <, Zicix E ¢ ENE o EXKE - (K10).

6.3. XT -2 - N8
BRIhAKEHRUT LA LT RS, RS, - - 8ThHho7(X3, 5 &
9). KIXEHERILHEAE FRERDIH LR Hhic» THAMKEF K-> Tkh, HEI1R
0.5km LU FOMELNE ) - 1. EOKBO LR L HE FRREIIEL, BRKEORED
EQrD, RoTHBRIFL Aok (K, £7, 9). AFEEMNMATI, &E
7m/s DT CIRKEIRIZEA SBI SRk ot BES 14 m/s 28T LB X 0B
KBl ok, SRBRWTFRLBNLASROBANTRISRCEBRHRTH- = (K12).
ZTBEH S DO EEBIZ—RITIEF DT, BEIROENTRET 20— (S
1 B ERAD iz, BR»HLOBIVRAL, ZERIEML (FR10), BRFHENS /ot
(%9).

7. # 32

KKITHOKEBAUIKREEAKAICL » ThIhic. ZF3BASOE» LEOXK,
HE, ZEEOBRICIIAMES - HRFE - FREROEKAOH N¥ B, P BEF
= BHEER - MR Bo&B A lIRoER, RBEKEtofEL S oEEY
it TWiefinie. OREBRREIAD & T2 RBEKITERO ik, ZENRIXER I
RRnte. ZhbD A AR E#HOBEZRLET. )

I B KEBHERI ORI, FRERTIEO—MIC L > TErlebhic. BROHET L
Bz, tEERFEARGER v 2 — O KRB B (FACOM 230-60) 2§/ Lic.
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