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Abstract : Various surface meteorological elements are being observed at King Sejong Station continuously. In
this study, emphasis is given to the analysis of wind, pressure, temperature and blizzards recorded in 1990.

According to the analyzed data, annual average wind speed was 7.8m/s and predominant wind direction was
north-west. During the period from January to December in 1990, the greatest gust was 46.6m/s at 20 : OOLST
of the 16th, June. Annual average pressure was 986.7mb (maximum 1027mb, minimum 951mb) and annual
average temperature was -1.9C (maximum 8.1C, minimum -21.6C).

At King Sejong Station, blizzards were observed 22 times for 296 hours from Junuary to October, 1990. Among
them, the longest blizzard persisted for 58 hours and 30 minutes from 07 : 30LST(11 : 30 GMT)on the 6th of
April to 18 : 00LST on the 8th of April.

During the blizzards, the strongest pressure gradient was recorded as 23mb(953~976mb)on the 20th of August.
Most of blizzards occurred with winds from SE and were found either to be located behind depressions or to
follow the depressions.

The meteorological phenomena around the coast of Antarctica is almost always affected by a polar anticyc-
lone and by four or six semi-permanent cyclones. They are located in the Antarctic continent and in the area

_3_.



OIS - ixiE

between 60° and 65° S respectively. These semi-permanent cyclones are usually developed over Bellingshausen,
Weddell, Ross Sea and Prydz Bay, and move to the east or southeast along the coast, rotating about 5° in longitude.
per day.

The polar anticyclone weakens during the austral summer, but strengthens during the austral winter. When
the polar anticyclone intensifies, it brings about severe weather conditions around the South Shetland Isiands
along with cyclones over Bellingshausen and Weddell Sea.

The Antarctic Peninsula plays an important role as the topographical barrier which blocks the path of cyclones.
Moreover, subtropical high pressure, which is expanded toward Weddell Sea, stands against the intensified polar
high pressure, blocking the passage of cyclones. Therefore, many cyclones over Bellingshausen Sea, in the west
of the Antartic Peninsula, or Weddell Sea are delayed in their movement. Thus, they are strengthened through
joined efforts.

In another situation, strong winds blow northward along the east coast of the Peninsula whenever an intense
low pressure system is situated over the central Weddell Sea. In the Southern Hemisphere, the Coriolis force
to the wind acts to gradually deflect the airstream to the left. Forceful winds which carry the drifting and blowing
snow, blow from the glacier areas, which are located east and southeast of the Station.

As a result of the aforementioned situations, severe weather phenomena were observed frequently in the vi-
cinity of the Peninsula, including the area of King George Island.

In summary, severe weather phenomena are caused by remarkable pressure patterns and topographical effects
at King Sejong Station as well as at other stations in the Antarctic. These phenomena, such as blizzards or other
various storms, occur frequently, almost year-round, and hinder much of the Antarctic researcher’s studies and
living conditions.
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Fig. 1. Map of the Antarctic region. King Sejong Station locates in King George Island which is characterized
of it's geographical position in High Latitude Low Pressure.
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Fig. 2. Modified block diagram of sensors and Automatic Meteorological Observation System(AMOS) at

King Sejong Station.
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Table 1. Details of Blizzards from January to October in 1990 at King Sejong Station.

MONTH T.0.B. T0.E DURA. GREATEST GUST LOWEST AR
DATA  HOUR DATE HOUR HOUR m/s DIR. DATE PRESSURE(mb)
JAN. 16 13:00 16 16:00 3:00 249 SE 16 976
MAR. 28 17:00 29 23:30 7:30 272 SE 29 959
APR. 6 07:30 8 18:00 5830 234 SE 7 984
15 07:00 15 1730 10:30 274 ESE 15 980
16 05:00 16 12:00 7.00 276 ESE 16 983
25 00:00 25 18:00 1800 334 E 25 968
MAY 21 16:30 22 10:00 17:30 37.7 ESE 22 961
JUN. 2 12:30 2 15:30 3:00 24.9 E 2 976
11 14:00 11 19:00 5:00 218 ESE 11 981
JUL. 9 23130 10 10:00 10:30 240 ENE 10 970
10 15.00 10 18.30 3:30 214 E 10 970
13 11:00 13 15:00 4:.00 236 E 13 995
15 00: 30 17 00:00 47:30 29.6 E 16 987
21 22:00 22 06:00 8:.00 25.7 ESE 21 976
22 14:30 22 21:00 6:30 229 E 22 997
AUG. 16 15:30 16 1730 2.00 22.8 WNW 16 962
18 04:00 18 14 .00 1000 36.9 NNE 18 951
20 00:00 20 20:00 20.00 292 NE 20 953
29 06: 30 29 1030 4:00 19.9 ESE 29 976
31 05:00 31 18:30 13:30 20.2 ESE 31 984
SEP. 17 11:00 17 17:00 6:00 26.0 ESE 17 982
OCT. 13 01:00 14 07:30 30:30 35.1 E 13 958

*T.0.B.=TIME(LST) OF BEGINNING, T.0.E=TIME(LST) OF ENDING

_7_



OIS - A

T84 59 (ZERA LD, FFF FAAFAR ey o)

71705l 7V 7kek &7 A EEL 46.6m/s(6Y

7k Jes B 164 20 : 00LST, &3 NNE)2A AZ7)x] 733
Zold g 71E315ih.

AE71A N8 #5717 F AT F5L 7.8m/s FE717 5 BF71$2 986.7mb(EF A} 8.1) ©]

Table 2. Monthly summaries of surface observation from January to December in 1990 at King Sejong

Station.
ELEMENT JAN, FEB. MAR. APR. MAY JUN.
MEAN STATION 989.3 990.7 984.2 990.1 10025 983.7
AR HIGHEST 999 1005 1011 1010 1027 1012
PRESSURE  DATE 13,19,20 14 14,15 2 9~12 9
(mb) LOWEST 968 970 958 965 960 953
DATE 10 6 11 20 22,23 26
MEAN 23 2.7 1.2 48 -49 -4.2
MEAN MAXIMUM 43 45 2.9 2.3 33 -2.0
AIR MEAN MINIMUM 0.6 1.2 0.5 7.3 -3.7 -6.9
TEMP. HIGHEST 76 8.1 6.8 17 39 0.6
() DATE 17 27 11 5 19 11,21,22
LOWEST 6.3 2.2 2.9 -18.3 4137 130
DATE 18 2 29 26 24 27
MEAN 6.3 7.7 85 8.3 6.4 84
WIND PREDOM. DIR. E NW NNW ESE ESE NNW
(m/s) GREATESTGUST 320 28.2 452 334 37.7 466
DIRECTION SE NNE NNW ESE E NNE
DATE 16 27 11 25 22 16
RH. MEAN 91 93 92 90 92 93
(%) LOWEST 63 73 67 69 66 66
DATE 17,18 4 2 17 8 23
CLOUD MEAN 6.9 6.1 8.0 5.8 5.8 5.9
(N*,1/8)
NUMBER CLEAR(N*<2) 1 0 1 2 3 1
OF P. CLD(2{N*(8) 21 22 29 22 27 28
DAYS 0. CAST(N*=8) 9 6 1 5 1 1
OBSCURED 0 0 0 1 0 0
DEWPOINT MEAN .23 -1.9 -38 -10.7 -104 98
TEMP(T)
TOTAL PRECIPITATION(mm) 28.3 348 410 31.1 271 -
SNOW MAX.DEPTH 30 3.0 230 25.0 250 80.0
FALL DATE 11,16.27 1 29 6 22 26
(cm) TOTAL 9.0 30 344 149.0 69.0 151.0
BLIZZARD DAYS 1 - 1 7 2 3
NUMBER  RAINY DAYS 12 18 14 14 12 0
OF SNOW DAYS 3 1 8 16 7 14
FOGGY DAYS 4 17 13 4 4 1

* . TOTAL OF CLOUD AMOUNT
—+ MISSING DATA OR NO OCCURRENCE
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ELEMENT JUL.  AUG. SEP. OCT. NOV. DEC. ANNUAL
MEAN STATION 9920 9798 9924 976.6 9722 986.7 986.7

AR HIGHEST 1010 1007 1018 999 997 1006 1027
PRESSURE DATE 18,19 4 18 25 3 17 5/9~12
(mb) LOWEST 956 951 956 952 954 964 951

DATE 56 18 30 1.2 20,21 11 8/18
MEAN 5.3 5.3 2.7 -1.9 0.8 0.7 1.9
MEAN MAXIMUM -25 2.1 0.0 08 1.2 2.7 0.9

AIR MEAN MINIMUM -84 -8.6 6.0 -38 -2.6 0.9 -39
TEMP. HIGHEST 45 2.5 5.4 6.2 43 55 8.1
() DATE 9 9,25 25 28 23 19 2/27

LOWEST 173 -205 -21.6 -10.1 5.0 3.6 -21.6
DATE 22 31 1 14 4 7 9/1
MEAN 8.1 9.0 82 8.1 9.2 5.7 7.8
WIND PREDOM. DIR. E w N NNW/N N NW N~NW
(m/s) GREATEST GUST 309 36.9 294 35.1 338 228 466
DIRECTION NNE  NNE NNE E NNE N NNE
DATE 3 18 14 13 5 28 6/16
RH. MEAN 94 93 95 94 94 94 92.9
(%) LOWEST 65 69 51 53 67 66 51
DATE 5 28 3 24 16 12 9/3

CLOUD MEAN 6.2 6.0 6.2 8.1 6.2 6.5 6.1
(N*,1/8)

NUMBER CLEAR(N*<2) 1 1 1 1 0 i 13

OF P. CLD(2{N*(8) 28 25 27 28 27 27 311
PAYS 0. CAST(N*=8) 2 5 2 2 3 3 40

OBSCURED 0 0 0 0 0 0 1
DEWPOINT MEAN 112 -120 -9.1 82 741 6.0 7.7

TEMP(T)

TOTAL PRECIPITATION(mm) 5.0 80.0 25.6 55.9 16.7 223 367.8
SNOW MAX.DEPTH 200 200 14.0 700 50 20 80.0
FALL DATE 15,16 15,1620 17 13 10,2329 410 6/26
(em) TOTAL 1160 1270 33.0 1270 26.0 6.0 850.4

BLIZZARD DAYS 7 5 1 2 0 0 29
NUMBER  RAINY DAYS 1 0 4 1 2 15 93
OF SNOW DAYS 15 16 6 13 7 6 112
FOGGY DAYS 7 5 10 11 6 5 87
# TOTAL OF CLOUD AMOUNT
— MISSING DATA OR NO OCCURRENCE
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Table 3. Monthly distribution of wind speed(m/s), frequency( %) and temperature(C) with classified wind
direction of 30 minutes interval average data from January to December in 1990 at King Sejong
Station.

WIND JAN. FEB. MAR. APR. MAY. JUN
DIR. WS FO TEM. WS FOTEM. WS FO TEM. WS FQO TEM. WS _FQ TEM. WS FQ TEM.

N 85 71 42 92 127 35 102 197 23 79 50 05 77 108 08 96 124 -18
NNE 86 34 43 114 33 32 151 44 21 65 57 -16 82 49 -01 108 69 -22
NE 47 45 37 55 39 18 44 10 -04 59 38 -31 67 62 50 91 35 -20
ENE 54 92 28 33 57 11 52 38 -11 46 116 -50 57 106 -76 42 65 -57
E 67 122 25 67 30 18 79 50 -09 90 143 83 62 130 -70 94 83 -81
ESE 78 168 15 111 43 05 88 118 05 115 214 -89 87 218 -72 99 108 -76
SE 106 114 06 25 04 29 64 30 06 108 78 68 47 54 76 72 32 90
SSE 78 28 15 28 02 24 36 09 089 58 29 -4 29 20 -63 71 31 79
S 24 25 33 36 13 23 33 04 07 64 14 24 30 11 42 50 18 -7.2
Ssw 23 30 33 62 22 18 26 03 06 110 10 -25 30 08 -29 42 05 -77

Sw 37 34 26 72 50 23 565 07 11 79 12 -33 27 07 -30 35 07 -57
wsw 40 30 21 70 42 28 86 23 12 77 22 -36 27 09 -29 83 11 -61
w 46 62 21 87 46 25 77 94 12 81 82 -15 35 31 -32 105 82 -42
WNW 47 42 20 88 108 29 76 101 12 81 68 -05 36 21 -3.1 79 6.1 -29
NwW 41 38 22 76 166 31 80123 17 67 19 -15 50 33 -22 77 119 -21
NNW 53 61 28 75 214 30 84 144 17 59 40 -15 58 108 -16 81 142 -18
(AMK=02ms) 15 3. 04 35 05 -0.1 07 -03 25 -43 07 -70
NUMBER OF DATA 1346 1343 1488 1433 1474 1439
WIND JUL. AUG. SEP. OCT. NOV. DEC

DIR. WS FQ TEM. WS FQ TEM. WS FO TEM. WS F TEM. WS FQ TEM. WS FQ TEM.
N 81 88 21 112 131 07 98 190 03 97 187 04 123 244 06 79 129 15
NNE 123 101 -1.3 130 74 -33 123 67 -02 114 42 05 159 46 09 73 20 22
NE 92 110 52 106 35 84 38 16 -b5 58 15 19 100 08 06 37 32 07
ENE 69 121 -74 61 62 -95 36 26 -101 51 22 32 56 27 20 38 58 -04
E 99 197 95 75 45124 75 07 107 82 46 34 71 11 08 48 39 01
ESE 102 81 84 101 52 129 93 25 -74 104 66 -56 78 33 -22 49 54 05
SE 34 22 60 66 33 90 64 09 -70 54 29 20 83 13 -5 39 32 03
SSE 43 11 63 48 18 84 42 0b -41 32 15 -12 82 07 -1 38 24 01
S 21 11 68 34 06 69 39 08 -28 35 13 07 38 06 -06 34 40 11
Ssw 39 13 -36 57 08 62 75 20 -45 37 04 -13 43 23 -12 47 35 09
SW 42 20 49 75 19 64 98 41 47 69 23 29 40 34 13 65 39 04
Wsw 62 11 -33 105 80 -78 59 38 -43 86 53 -3.1 83 39 -19 40 37 06
W 7t 42 36 91 178 -53 82 90 45 83 101 -34 76 171 -1.7 60 83 04
WNW 62 50 28 84 92 -34 77 127 29 73 89 -22 84 159 -16 66 112 04
NW B9 67 22 74 77 -25 80 156 28 79 112 11 77 78 08 69 1356 06
NNW 50 56 19 73 89 -18 71 175 16 79 168 -09 97 102 0.1 63 112 1.0
M=) 1.1 69 02 -97 02 -44 15 -20 01 1.3 24 02
NUMBER OF DATA 1488 1476 1440 1488 1419 1478
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Fig. 3-1 Monthly wind rose diagram from Jan. to Dec. 1990 at King Sejong Station.
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Fig. 3-2 Monthly wind rose diagram from Jan. to Dec. 1990 at King Sejong Station.
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Fig. 3-3 Monthly wind rose diagram from Jan. to Dec. 1990 at King Sejong Station.
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Fig. 4. Diurnal variation of temperature () in 1990 at King Sejong Station.
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Table 4. Frequency(%) distribution of 30 minutes interval data with classified from January to December

in 1990 at King Sejong Station.

OIS - HAHE

ELEMENTS RANGE JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. ANNUAL
CALM ((= 0.2) 15 04 05 07 25 09 11 02 02 15 01 24 10
03 (=ws{ 50 381 229 17.7 229 402 294 28.1 204 189 212 145 405 262
AVERAGE 50 (=WS{ 100 436 51.0 499 419 411 320 373 392 514 470 430 465 437
WINDSPEED 100 (=WS{ 150 115 229 247 280 123 262 234 297 242 237 353 105 227
(mvs) 150 (=W$( 200 53 28 57 52 23 100 95 85 52 55 586 01 55
200 <=W&{ 250 00 00 13 13 13 13 07 20 01 11 16 00 09
250 (=Ws{ 300 00 00 Ot 00 03 02 00 00 00 00 00 00 00
00 (=Ws( 50 196 98 86 109 202 160 135 94 76 105 69 225 130
50 (=Ws{ 100 380 32.1 306 308 367 259 286 226 283 305 264 422 31.1
100 (=WS{ 150 256 37.7 339 275 277 233 249 324 383 382 345 302 312
MIXIMUM 150 (=WS{ 200 9.1 168 167 204 106 195 19.1 223 176 120 237 47 160
WINDSPEED 200 (=WS{ 250 64 29 67 72 26 115 104 89 70 60 40 03 62
(ms) 250 (=Ws{ 300 11 07 25 26 07 26 34 30 11 19 35 00 19
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400 (=WS{ 450 00 00 00 00 00 03 00 00 00 00 00 00 00
450 (=WS{ 500 00 00 01 00 00 01 00 00 00 00 00 00 00
300 (=T¢ 250 00 00 00 00 00 00 00 00 00 00 0O 00 00
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200 (=T¢ 150 00 00 00 47 00 00 16 59 05 00 00 00 1.1
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00 (=T¢( 50 866 934 735 128 126 39 101 93 229 165 331 658 367
50 (=T¢( 100 32 16 06 00 00 00 00 00 00 00 00 00 04
100 (=T¢ 150 00 00 00 00 00 00 00 00 00 00 00 00 00
200 (=T¢ 150 00 00 00 32 00 00 11 50 08 00 00 00 08
150 {=T¢ 100 00 00 00 105 100 83 228 114 33 00 00 00 55
MAXIMUM 100 {(=T{ 50 00 00 00 278 389 243 198 223 162 66 00 00 130
TEMPERATURE ~ -50 (=T¢ 00 55 42 216 417 357 536 429 493 510 704 600 26.1 390
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Table 4. Continued.

ELEMENTS RANGE JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. ANNUAL
930 (=P( 935 00 00 00 00 00 00 0O 00 00 00 00 00 00
935 (=P( 940 00 00 00 00 00 00 00 00 00 00 00 00 00
940 (=P{ 945 00 00 00 00 00 00 00 OO0 00 00 00 00 00
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Fig. 7. Surface analysis charts around Antarctica, 1990. (a) : for 12:00GMT April 6, (b) : for 00:00GMT April 7,
(c) : for 18:00GMT April 8, and (d) : for 12:00GMT April 9.
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