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Abstract

Accurate determination of Sea Surface Temperature (SST) is essential for ocean and climate
studies. '

This paper estimated SST in the sea region around the Korea from the Advanced Very High
Resolution Radiometer (AVHRR) channel 4 data on board NOAA-9 satellite.

The processing procedure used to derive SSTs utilizes: 1) Ascending node prediction of satellite
orbit 2) Geometric correction 3) Radiometric calibration and radiance to temperature conversion
look up table 4) Removing cloudy area. SST product results are displayed as colored video and
hardcopy.

In this processing, geometric correction is derived from equator c\rossing time, ascending time
and subpoint coordinate information. Also, normalized response function of infrared 10.5-11.5um
wavelength is used for temperature conversion.

The SST derived from this processing is relatively similar to the measurements made by ship
data, but because of water vapor attenuation SST from satellite are in general 2°-4°C lower than

the ship data.
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Table 1. 7 Day Ascending Node Prediction of NOAA-9 Satellite
EOUATOR CROSSING TIME ORBIT NO. EOUATOR ELEVATION
GONGI .
86, 12. 9.(TUE.) 1:45:20 245, 26.47 WEST
86. 12, 9.(TUE.) 3:27:25 246, 51.99 WEST
86, 12. 9.(TUE.) 13:39:53 252. 154,90 EAST
86. 12. 9.(TUE.) 15:21: 58 253, 129,38 EAST
86. 12, 10, (WED,) 3:18:31 260. 49.2% WEST
86. 12, 10 (WED,) 13:28: 59 266, 157,62 EAST
86, 12. 10, (WED.) 15:11: 4 267. 132.10 EAST
86, 12, 11.(THU,) 3: 5:37 274, 46.53 WEST
86. 12. 11.(THU,) 13:18: 5 280. 160.35 EAST
86. 12. 11 (THU.) 15: 0: 10 281, 134.83 EAST
86. 12. 12,(FRI)) 2:54: 43 288. 43.81 WEST
86, 12. 12.(FRI.) 4:36:47 289. 69.88 WEST
86. 12, 12,(FRI.) 14:49:16 295, 137.56 EAST
86, 12. 12.(FRI.) 16:31:20 296. 112.04 EAST
86. 12, 13.(SAT.) 43: 49 302. 41.08 WEST
86. 12. 13,( SAT.) :125:53 303. 66.60 WEST
86. 12. 13.(SAT.) 14:38: 21 309. 140.28 EAST
86. 12, 13.(SAT.) 16: 20: 26 310. 114.76 EAST
86. 12, 14.(SUN.) 2:32:54 316. 38.35 WEST
86. 12. 14.(SUN.) 4:14:59 317. 83.87 WEST
86, 12, 14.(SUN.) 14:27:27 323. 143,01 EAST
86. 12. 14.(SUN.) 16: 9:32 324, 117.49 EAST
86. 12, 15.(MON.) 122: 0 330, 35.63 WEST
86. 12, 15.(MON.) 4: 5 331. 61,15 WEST
86, 12, 15.(MON.) 14: 16: 33 337, 145,74 EAST
86. 12, 15.(MON.) 15:58: 38 338, 120,22 EAST
86, 12, 16.(TUE.) 2:11: 6 344, 32,90 WEST
86, 12. 16, (TUE.) 3:53:11 345, 58,42 WEST
86. 12. 16.(TUE.) 14: 5:39 351, 148,46 EAST
86. 12. 16.(TUE.) 15:47: 44 352. 122,94 EAST
86. 12. 17.(WED.) 2: 0:12 358, 30,17 WEST
86. 12. 17.(WED.) 3:42:17 259. 55.69 WEST
86, 12, 17.(WED,) 13:54: 45 365, 151,19 EAST
86, 12. 17.(WED.) 15:38: 50 366, 125,67 EAST
86. 12. 18, (THU.) 1: 49: 18 372, 27,45 WEST
86. 12, 18.(THU.) 3:31:22 373, 52,97 WEST
86, 12, 18.(THU.) 13:43:51 379, 153,92 EAST
86. 12, 18,(THU.) 15:25:55 380, 128 40 EAST
86. 12, 19.(FRI.,) 3:20: 28 387, 50 .24 WEST
86. 12. 19.(FRI.) 13: 32: 56 393. 156.64 EAST
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Fig. 2. Diagram for Computing area

Fig. 3. Geometric Correction Process:
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Table 2. Radiometric Calibration Table

x#xxk COUNT — TEMPERATURE — RADIANCE TABLE **#*x*

RAW — COUNT TEMP. RADI.
130.179 2.0 74,697
129.183 2.5 75.363
128.181 3.0 76.032
127 .175 3.5 76.705
126.162 4.0 77.381
125.145 4.5 78,061
124.122 5.0 78.745
123 .094 5.5 79.432
122,061 6.0 80,123
121.022 6.5 80.817
119.978 7.0 81.515
118.929 7.5 82.216
117 .874 8.0 82,921
116 814 8.5 83.630
115.749 9.0 84,342
114 678 9.5 85,057
113 .602 10.0 85,778
112 521 10.5 86,499
111,434 11.0 87.225
110,342 11.5 87,955
109,245 12.0 88,689
108,142 12.5 89, 426
107 ,034 13.0 90,166
105 921 13.5 90,911
104 802 14.0 91.658
103 878 14.5 92.410
102 548 15.0 93.165
101,418 15.5 93,923
100,278 16.0 94 .685
99.127 16.5 95.451
97.978 17.0 96.221
96 .820 17.5 96,993
95 658 18.0 97.770
94 491 18.5 98.550
93.319 19.0 99,334
92 141 19.5 100,121

90.958 20,0 100.912




Estimation of the Sea Surface Temperature — Lee and Suh 49

Table 32 944 323 Radiance & YEl! Look up Table] oo)t}, -
2t. FEY9 HHL SSTe &5
Slgol ol FEAY AFAARYL B Al bl 5 (Albedo) T o] £ 1 Aol

A A el L2 BT E Bl ou? B Tl A $2) veb Fus el 4 o+
HeEsl dBE el ke A9 glorle vy Fa Bye A%shgch

Table 3. Raw Count to Temperature Conversion Look up Table

TEMP RAW COUNT TEMP RAW COUNT
Ch3 Ch 4 Chs Ch 3 Ch 4 Chs
0.0 185 99 106 14.5 119 57 69
0.5 183 97 104 15.0 116 54 67
1.0 181 96 103 15.5 113 53 66
1.5 180 95 102 16.0 110 51 65
2.0 178 93 100 16.5 107 49 63
2.5 176 92 99 17.0 104 48 62
3.0 174 91 98 17.5 100 46 61
3.5 172 89 97 18.0 97 45 59
4.0 170 88 9% 18.5 93 43 58
4.5 168 87 95 19.0 90 42 57
5.0 166 85 94 19.5 86 40 55
5.5 164 84 93 20.0 83 39 54
6.0 162 83 9] 20.5 79 37 53
6.5 160 81 90 21.0 75 35 51
7.0 158 80 89 21.5 71 34 50
7.5 156 79 88 22.0 67 32 48
8.0 153 77 86 22.5 63 31 47
8.5 151 76 85 23.0 59 29 46
9.0 149 74 84 23.5 55 27 44
9.5 146 73 83 24.0 51 26 43
10.0 144 7 81 24.5 46 24 43
10.5 141 70 79 25.0 42 23 40
11.0 139 69 78 25.5 38 21 39
11.5 136 67 7 26.0 33 19 38
12.0 133 66 75 26.5 28 18 36
12.5 131 64 74 27.0 24 16 34
13.0 128 63 73 27.5 19 15 33
13.5 125 61 71 28.0 14 14 32

14.0 122 60 70
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Fig. 7. SST Observed from Satellite.
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