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Radiation and micrometeorological observations using a 32m tower were
carried out as part of the CHINARE~-VI program. The observations are
aimed at the investigations of the structure of the atmospheric boundary
layer and the heat balance components near the surface. Zhongshan Sta-
tion is located at 69 ° 22’ S, 76 ° 22’ E on Lassman Hill of Antarctic
Continent(Fig.1). Its elevation is 17.7m above the sea level. The degrees
of the horizontal obstruction around observation site is less than 4
degree(Fig. 2). During the observation period, the condition of the sur-
face changed from bare land to the snow—covered surface with the maxi-
mum snow depth of 95 cm.

This data report gives the results of radiation observation. The observa-
tion period is from February 12,1990 to January 31,1991. Three radiation
components, i.e., global and reflected shortwave downward radiation
(Q and QA) and the net radiation including shortwave and longwave(B)
were measured by pyranometers(0.3—2.4um) and net pyrradiometer
(0.3—30.0um). These instruments were placed at height of 1.5m above the
surface. The sensitivity constants of the meters for measuring Q, QA and
B are 7.26, 8.10 and 8.31 uv/ Wm™?2 respectively. The resolution of the
meters is 1 Wm™, the precision =7 Wm™2. The calibration of the meters
in Chinese Academy of Meteorological Sciences has been done before
and after the observations in Antarctica. All observational elements were
sampled every minute and recorded by data logger and computer system.
The hourly mean values of these elements are presented in this
volume(Tables 1, 2 and 4).



Other two computative elements, ie.. the surface albedo(A) and effec
tive radiation in the surface{F) arc also given(Tables 3 and §). The value
of A 1s obtained by

N7 .A
A= ;\“?. (1
2Q
and the value of F is calculated by
F=Q(1-A)—B (2)

To give a general idea on the radiative situation of the station, the
monthly mean diurnal variations and the daily variations throughout the
observing period of all elements except QA in the representative months
(January, April, July and October) are shown in Figs. 3 and 4. Numer-
als 999 are printed in tables for missing data.
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FIG.1. The position of Zhongshan Station on the
Antarctic continent
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FIG.2. The degrees of horizontal obstruction
around observational site.
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FIG.3. The monthly diurnal variation of global

radiation (a), surface albedo (b), net
radiation (¢) and effective radiation (d).
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FIG.4. The daily variation of global radiation (a),
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TABLE.1 HOURLY

MEAN GLOBAL RADIATION

FEB. 1990 GLOBAL RADIATION (W /M%)
LT 2 0r 02 03 04 065 06 07 08 09 10 11 12 13 14 15
01 999 999 999 999 999 999 993 999 999 999 999 0 O 0 0
02 999 999 999 993 999 999 999 999 999 999 999 0 O 0 0
03 999 999 999 993 999 999 999 999 999 999 999 0O 1 0 0
04 999 999 999 999 999 999 99% 999 999 999 999 5 7 2 2
05 999 999 999 999 999 999 999 999 999 999 999 59 68 12 11
06 999 999 999 999 999 999 999 999 999 999 999 74 234 66 63
07 999 999 999 999 999 999 999 999 999 999 999 101 203 103 109
08 999 999 999 999 999 999 999 999 999 999 999 215 369 146 177
09 999 999 999 999 999 999 999 999 999 999 939 296 438 197 253
10 999 999 999 999 999 999 999 999 999 999 999 284 407 209 342
11 999 999 999 999 999 999 999 999 999 999 999 253 426 187 428
12 999 999 999 999 999 999 999 999 999 999 999 262 453 199 463
13 999 599 999 999 999 999 999 999 999 999 999 261 445 206 452
14 999 999 999 999 999 999 999 999 999 999 999 252 513 254 418
15 999 999 999 999 999 999 999 999 999 999 999 210 406 223 408
16 999 999 999 999 999 999 999 999 999 999 999 167 345 129 356
17 999 999 999 999 999 999 999 999 999 999 999 126 263 105 278
18 999 999 999 999 999 99% 999 999 999 999 999 77 163 87 99
19 999 999 999 999 999 999 999 999 999 999 999 64 108 85 104
20 999 999 999 999 999 999 999 999 999 939 999 36 34 62 42
21 999 999 999 999 999 999 999 999 993 999 999 7 6 4 7
22 999 999 999 999 999 999 999 999 999 999 999 1 2 1 2
23 999 999 999 999 999 999 999 999 999 999 999 ¢ 0 0 0
24 999 999 999 999 999 999 999 999 999 993 999 0 0 0
MEAN 999 999 999 999 999 999 999 999 999 999 999 115 204 95 167




FEB. 1990 GLOBAL RADIATION (W /M?)
16 17 18 19 20 21 22 23 24 25 26 27 28 MEAN
0O 0 0o o0 0 0 0 06 0 0 0 0 0 0
0o 0 0 0 0 0 0 0 0 0 0 0 0 0
6o o 0o o0 0 0 0 0 0 0 0 0 0 0
2 3 2 1 2 1 2 2 3 2 0 0 0 2
16 17 11 11 15 15 12 19 14 11 9 3 3 18
129 125 109 105 81 105 29 87 41 32 94 15 15 83
193 203 185 162 156 257 90 321 111 81 133 47 36 147
367 355 337 319 218 286 277 295 270 137 245 92 67 245
446 432 421 389 350 388 380 361 365 175 203 137 103 314
458 445 439 418 358 489 482 504 416 203 258 172 178 357
517 521 519 504 543 532 543 470 378 241 269 306 216 403
536 541 546 521 458 581 580 419 396 267 245 292 267 413
546 538 525 509 576 526 535 501 381 282 192 196 319 41
512 517 505 476 371 S35 526 483 365 253 164 167 286 388
437 435 446 435 216 470 421 429 231 221 172 225 236  33]
346 323 376 347 176 173 195 294 185 164 131 171 183 239
272 265 235 216 154 155 163 173 163 98 61 102 142 175
178 119 123 108 145 94 156 40 43 65 42 47 92 99
99 85 92 82 72 22 98 9 8 33 29 29 53 63
40 34 17 16 10 14 20 2 4 12 12 2 12 22
302 2 1 2 2 2 o0 1 2 3 0 2 3
o o o0 o0 o0 0 0 0 0 0 0 0 o0 0
o 0 0 0 0 0 0 0 0 0 0 0 0 0
6 0 0 o0 0 0 0 0 0 0 0 o0 0 0
212 207 204 192 163 194 188 184 141 95 94 83 92 155




MAR. 1990 GLOBAL RADIATION (W/M?)
e Y 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
01 6 0 0 0o 0 0 O 0 O 0 0 0 0 0 o0
02 6 0 0 0 0 0 0 0 0 0.0 O O o0 O
03 0 0 0 0 0 0 0 0 O O 0 O 0 0 O
04 1 0 0 0 0 0 0 2 1 2 2 1 0 0 0
05 6 2 2 3 2 1 5 17 6 m 6 3 3 2
06 31 17 47 14 14 12 22 89 33 31 114 78 28 31 30
07 122 58 128 31 61 29 135 194 58 92 131 161 58 78 72
08 222 103 183 - 63 64 42 146 286 72 222 267 247 78 133 114
09 289 150 317 181 100 65 181 358 89 233 345 328 83 161 156
10 328 211 322 200 131 59 254 420 108 272 406 397 92 208 192
11 490 287 524 185 148 96 292 496 114 311 481 475 105 256 207
12 601 300 511 224 179 117 376 518 137 249 498 492 105 240 163
13 517 383 358 265 169 107 327 482 144 233 463 457 96 236 153
14 505 307 220 457 93 126 276 415 128 252 396 387 86 192 121
15 526 240 199 240 159 138 270 403 130 240 382 366 81 171 110
16 450 157 128 531 103 99 120 223 108 50 178 157 54 99 66
17 401 132 115 340 93 69 101 66 57 40 40 35 40 49 27
18 235 115 43 162 73 27 9 38 17 15 17 9 4 12 12
19 64 14 14 44 11 2 2 3 2 2 1 2 1 1 2
20 6 3 3 3 3 0 0 0 © 0 0 0 0 0 0
21 1 6 0 0 0 0 0 0 0 O 0 0 0 0 0
22 6 0 o o 0 0 0 0 O O O O O O O
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 © 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MEAN 200 103 130 123 58 41 105 167 38 78 59

50

94 155 150




MAR. 1990 GLOBAL RADIATION (W /MY

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 MEAN
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 1 0 O 0 O 0 O 0 0 0 0
6.3 1 1 2 2 4 2 2 1 0 0 0 0 0 0 3
61 50 14 8 11 11 33.21 11 6 2 2 2 1 0 2 27
75 136 36 36 31 89 117 74 44 36 4 6 14 6 3 17 69
156 217 56 53 56 144 203 153 94 94 11 6 39 39 33 31 117
214 295 72 58 78 222 278 136 172 147 81 42 86 86 75 147 169

264 356 100 144 108 272 333 314 206 206 114 86 125 125 133 222 216
327 413 111 151 114 262 404 194 305 250 163 154 157 157 154 253 259
214 243 102 137 131 307 412 157 367 268 147 204 189 189 179 294 266
211 165 80 131 121 345 374 131 326 230 160 281 195 195 185 291 252
201 109 77 125 96 265 307 96 249 192 160 249 189 189 125 243 220
179 110 81 130 102 216 172 69 118 179 146 289 159 159 183 37 193
108 70 50 74 50 83 97 33 66 91 108 256 99 99 128 70 -129
53 31 31 18 18 31 98 13 22 27 49 154 44 44 53 31 75

4 4 17 11 9 14 14 6 3 2 13 47 17 9 4 2 31
1 1 1 2 1 2 1 2 0 0 2 3 2 2 1 0 ¢
06 06 0 0 0 0.0 0 0 0 0 0 0 0 0 0 1
06 0 0 0 0 0 0 0 0 0 0.0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
© 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o
¢ 0 0o 0 0 O 0 O O 0 0 0 0 0 O o0 0

86 92 35 45 39 94 119 58 83 72 48 74 55 54 52 68 85




APR. 1990 GLOBAL RADIATION (W/ M?

h 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0
03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06 0 0 0 0 0 0 2 1 0 0 0 0 0 0 0
07 3 02 3 2 2 215 9 2 2 1 1 0 0 1
08 25 14 19 25 10 65 8 67 6 14 8 6 3 4 6
09 92 94 44 69 22 156 156 125 31 69 33 22 33 19 58
10 237 230 80 120 83 247 253 167 97 157 70 87 77 53 90
11 308 345 126 290 133 256 277 253 195 229 130 164 181 92 161

12 338 383 144 287 188 311 301 249 260 253 167 154 232 103 212
13 335 161 178 311 174 280 260 311 273 270 174 147 126 96 226
14 272 184 169 253 178 197 178 165 222 219 153 166 100 125 175

15 53 158 117 122 89 100 78 94 150 144 136 147 69 56 108
16 25 117 47 50 56 28 11 14 83 69 67 92 25 36 47
17 14 39 17 17 14 3 2 1 17 4 8 47 3 8 3
18 2 5 5 2 1 o 0o 0 3 1 2 5 0 2 0
19 0 I 1 6 ¢ 0 0 o0 0 0 O 1 0 0 0
20 o 0 0 0 o 0 0 O O 0 0 0 o0 O 0
21 0 o ¢ 0 0 0 0 o0 0 O 0 0 o0 o 0
22 6o 0 0 0 o0 0 O O 0 0 0 O 0 0 0
23 6o o ¢ 0 o 0 0 O O 0 0 O 0O O 0
24 ¢ 0 0 0 0 0 0o 0 0 O O O O 0 0
MEAN 7 72 40 65 40 69 67 61 56 60 40 43 35 25 45
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(W / M?

1990
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GLOBAL RADIATION

07 08 09 10 11 12 13 14 15

06

01 02 03 04 05

DAY
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01

02
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04
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07

08
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50 67 50 17 11 17 11 11 10
58 54 50 25

56

10
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88 63 58 46 29
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53 27 90 83 73 63 23
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