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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/l00m in the austral summer and 1. l""'l. 2 °C/lOO m in winter while the annual mean air temperature decreases with increasing the elev'ation at the rate of 1. 1 °C/ 100 m in this region. An amplitude of a diurnal variation of .. air tempera­ture 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 10 m/s for a short P.eriod in summer season. The wind speed measu�ed 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 through­out 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. 
*�t#li�*�f.!£flla.f4�Wf�J9r. The Institute of Low Temperature Science, Hokkaido University, Sapporo. 
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Fig. 3. Air temperature, wind speed and weather variations observed during the over snow traverse 

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

air temperature, Vs: wind speed at Syowa Station, respectively. 
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Table 1. Visibility (in km) observed along the oversnow traverse route and at Syowa Station 

from 22 to 28 April 1971. 
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Table 2. Meteorological observation sites along the winter over snow traverse from 30 March to 26 July 1971. 

Date Time 

May 30 15, 18 h 
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15 
18 
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18 

3 6 
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18 
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15 
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15 
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12 
15 
18 
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l 
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. II 
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21 
28 
30 
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69 
92 
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115 
127 
140 
142 
170 
187 
200 
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220 
264 
280 
280 
297 

300 
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z 6 

11 
11 
23 
29 
36 
36 
39 
52 
62 
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83 
89 

! 

90 
I 

Date Time Station No. 

June 28 15 h Z 103 
18 }Mizuho Camp ( 

July 13 12 
15 z 98 

14 0 85 
9 84 

12 75 
15 70 
18 49 

15 0 

l ( 40 
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15 34 
18 22 
21 13 
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18 114 
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} 16 

26 15 
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Table 3. Frequency (%) of air temperature and wind speed at Mizuho Camp in ]ARE 12 (1971) and in 

]ARE 11 (1970). 

Temperature (°C) 
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-30. o""' -34. 9 
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Wind speed (m/s) 
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Fig. 5. Air temperature, wind speed and weather variations observed during the oversnow traverse (23 -27 Sep. 1971) . T; air temperature on the route V; wind speed on the route Ts; air temperature at Syowa Station Vs; wind speed at S yow a Station On Route + + 
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Amount of cloud On route 
Syowa Stn. 

Visibility (km) On route 
Syowa Stn. 

Amount of cloud On route 
Syowa Stn . 

Visibility (km) On route 
Syowa Stn. 

1 23 September 1 24 1 25 0 3 6 9 1 2  1 5  18 21 0 3 6 9 1 2  15 18 21 0 3 6 9 1 2  15 18 21 
0 0 0 0 10 10  10 5 4 

0 0 10 10  10 10 10 10 
70 70 0 . 1 0. 1 0. 9 0. 7 70 70 

70 70 60 40 60 50 40 
1 26 I 21 0 3 6 9 12 15 18 21 0 3 6 9 12 15 18 21 

1 0 1 0 0 0 0 0 0 0 1 
0 0 0 0 0 1 0 0 0 

0. 8 0. 5 0. 3 70 70 0. 6 0. 7 0 . 2 1 . 0  0. 3 
70 70 70 70 70 70 70 60 

0 0 0 0 2 
0 0 0 0 
70 70 70 o. 1 
70 60 60 60 
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Fig. 7. Varia!ion of _daily mean air temperature at Mizuho Camp (TM) and at Syowa Station (Ts). 
� 5 1971'.qC-lO}j 7J> Gl972'.qC- 1 }j J:/�J i c·0).7,,. f vifmillU�,i#:O) 'AU\l.ffeJU� (%) c f:fey'AfNil. Table 5. Frequency (%) of air temperuture and mean air temperature from October 1971 to January 1972 at Mizuho Camp. 

I October I November \ December I Jan. 
Air temp. 

( °C) 1 2- 10 �20 :231 I 1 ""'31 1 2- 10 �20 �30 I 1 ""'301 2- 10 �20 �31 i 1 ""'31 1 1 "-' 10 

o. o 1. 3 
"-' - 4. 9 

- 5. 0 6. 3 1. 7 20. 9 2. 5 "-' - 9. 9 
- 10. 0 2. 5 0. 8 1 7. 5 38. 8 37. 3 32. 2 36. 3 ""' - 14. 9 
- 15. 0 2. 5 26. 3 9. 6 37. 5 35. 0 40. 7 39. 4 35. 0 "-' - 19. 9 
- 20. 0 6. 8 3. 0 1 5. 0 25. 0 41 .  3 27. 1 27. 5 18. 8 20. 3 18. 3 1 5. 0 "-'- 24. 9 
- 25. 0 25. 7 3. 0 1 7. 1 1 4. 1 33. 8 25. 0 22. 5 27. 1 16. 3 1 .  3 6. 7 10. 0 ---- - 29. 9 
- 30. 0 30. 2 35. 8 21 .  6 28. 1 27. 5 36. 3 5. 0 22. 9 1 .  3 0. 5 "-' - 34. 9 
- 35. 0 ... 20. 9 31 .  3 23. 9 25. 6 21 .  3 1 3. 8 2. 5 1 2. 5 ---- - 39. 9 . 
-40. 0 18. 6 20. 9 1 7. 1 19. 1 ---- - 44. 9 
- 45. 0 4. 6 9. 0 13. 6 10. 1 -----49. 9 

��!�r�ationl 43 67 88 1 1 98 I 80 80 80 I 240 I 80 80 59 I 219 I ,so 

Mean ( °C) 1- 34. 8- 36. 8- 35. 31- 35. 71 - 29. 6- 28. 9- 22. 41 - 26. 91- 19. 4- 15. 4- 15. 91- 17. oi - 1 5. 2 
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�a�-t Q vi c:· O) �  � -es "? t-:iJ; , l l Y.J  iJ ,  t:J l2Y.J J:1UvctJ,vt-c , ���t��vcJ:� L ,  ,l- 0)�, 

�v-!l, ,�� c fct -:, f_: .  )=J f:ley��O)l3B%1J£:f\!! c O) ��i , 10 ,  1 1 ,  12Y.J O)JIW{vc23. 1 ,  19. 6 ,  
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Fig. 9. Variation of daily mean wind speed at Mizuho Camp (VM) and at Syowa Station (Vs). 

Arrows ( t ) indicate that the atmospheric depression passed through the coastal region. 
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� 6 197l if:-lOJJ iJ, G1972if:- 1 JJ J:.1u i --C:'O)d,l.fvfffiil!U�,s(O)�J!ffi/jt (%) t :,P::L��J! Table 6. Frequency (%) of wind speed and meam wind speed from October 1971 to January 1972 at Mizuho Camp. 

O""' 4 
5"' 9 

10"'14  
15"' 19 

\ October \ November \ December \ Jan. 

6. 8 3. 6 3. 1 28. 6 16. 4 2. 5 1 5. 7 28. 8 2. 5 36. 2 21. 1 39. 5 
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 
47. 7 70. 2 34. 5 49. 7 6. 5 21 .  9 37. 5 22. 2 16. 3 53. 8 26. 7 3. 9 
20. 5 10. 4 2. 4 9. 2 33. 8 1 1 . 7 

Nos. of \ observation 44 67 84 I 195 I 77 73 80 \ 230 \ 80 80 58 \ 218 \ 80 

Mean (m/s) \ 1 1 . 0 1 1 . 2 7. 1 1 1 . 9\ 1 o. o\ 6. 6 9. 5 1 0. 2\ 8. 61 5. 1 

� 7 197 liJ:.lOJJ iJ, G1972if:- 1 JJ J:.1u i --C:' O) d,l.  f vfffiil!U�,s(O)tJ!�O)ffi/jt (%) Table 7 .  Frequency (%) of visibility from October 1971 t o  January 1972 a t  Mizuho Camp. 

<O. 1 
0, 2"-' 0. 5 
0, 6"-'70 

>70 

\ October \ November \ December \ Jan. · 

22. 6 1 8. 7 18. 2 19. 5 18. 2 35. 0 1 7. 4 
35. 5 21.  9 1 .  8 16. 1 44. 0 4. 7 16. 7 22. 1 6. 5 12. 0 24. 3 1 2. 4 2. 2 
16. 1 12. 5 1 . 4 15. 2 12. 1 18. 7 23. 3 1 7. 9 1 7. 7 32. 0 24. 3 24. 1 34. 8 
25. 8 46. 9 63. 6 49. 2 25. 7 76. 6 25. 0 42. 6 75. 8 56. 0 51 .  5 63. 5 63. 0 

��!�r��tion\ 3 1  32 55 \ 1 18 \ 66 64 60 \ 190 \ 62 50 33 \ 145 \ 46 
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Fig. 1 1 .  Variation of the daily mean atmospheric pressure a t  Mizuho Camp (PM) and a t  Syowa 
Station (Ps). 

� 8 197 1if:.10J] iJ,  G1972if:. 1 JJ J:1iJ i ""(:·QJ� f vlW!{RUW1i�OJf:itJ • :ft� • :ftf�'Aff: 
Table 8. Mean, maximum and minimum atmospheric pressure from October 1971 to January 

1972 �f Mizuho Camp. 

Air October:: November December Jan. pressure 1 1 1  21 I 1 1 1  2 1  I 1 1 1  2 1  I (mb) "-' 10  "-'20 "-'31 1 "-'31 --., IQ .......,20 ""' 30 1 ""' 30 "-' 10 .......,20 ,..__,31 1 ,..__,31 1 ......., 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 7 16 724 719 726 732 738 736 737 737 
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Table 9. Frequency (%) of weather from October 1971 to January 1972 at ' Mizuho Cam/1. 

October 

Weather 

Clear, fine, cloudy 
1

16. 2 24. 5 3 1 .  1 
Low blowing snow 37. 8 20. 8 48. 7 
High blowing snow ·1 46. 0 54. 7 1 7. 6 
Snow 2. 7 
- --------·---------�----- ! ·- -
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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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