GMS DHFRIBF I X % 4T W KiR D X5 B

Precision of ten-day mean sea surface temperature
sensing from the GMS infrared radiometer
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Abstract
Since 1978 the Japan Meteorological Satellite Center has routinely performed ten-day

mean sea surface temperature sensing from the GMS infrared radiometer.

The technique of sea surface temperature derived from the satellite is basically different

from the acquisition of the conventional ship observations.

Radiation emitted by the ocean surface in 10.5-12.5pm wavelength region is slightly

attenuated by the atmosphere, especially water vapor.

The accuracy of the satellite determined sea surface temperature is highly dependent on

the correction which must be made for the effects of the water vapor.

An empirical atmospheric attenuation correction which is expressed as function of the

climatological water vapor content, zenith angle and brightness temperature is applied to

the GMS system.

Comparisons of the satellite sea surface temperature with ship observations within the

satellite derived field reveal some encouraging results.
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Fig. 1 Clear area data histogram.
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Fig. 2 Clear and partly cloudy area data histogram.
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Table 1 Rate of success in obtaining SST from one day to ten-day time composite processing.

T
50y ﬁﬁiﬁﬁﬁ 1HM | % |3HM| % 5HM| % |78M| % |10BM| %
R BIALBE C 3 HD 5,703 75 4,145 54 2,929 38 1,948 26, 1,165 15
L 4 O ! e T It P
iy MHEHAE CTEH 147 2 694 9 887 12 952 12 839 11
L ) s
BREBKF T — % 1,771 23 2,782 37 3,805 50 4,721 62| 5,617 74
R AR FI AL C R 5,725 75| 4,333 57 3,388 44| 2,963 39 2,364 31
1979 4R |- S O SORRA OPT EON AUS
SBAETIAL B T Z ] 615, 8 709 9 706 9 682 ﬂ 653, 9
e T ) R e T e e et S
mERIFT — % 1,281 17| 2,579 34| 3,527 46 3,976 52| 4, 604 60
BERIRBERMIE CHEI | 6,214 82 4,686 61‘ 3,597 47| 2,702 35i 1,810, 24
L B B R I T T R Attt SR
S T EA 133 2 689 9’ 860 11 995 13‘ 957, 13
I R R e e R K S
mEREF T - % 1,274’ 17 2,246 29’ 3,164 42 3,924 51‘ 4,854} 64

Table 2 Successful rate of ten-day mean SST passed through quality

(7 — 2§ =7,621)

control processing.
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Table 3 Seasonal comparisons of satellite measurement vs. ship measurements for all satellite
derived SST data using GMSSA water vapor content (1979).
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THE 21. 80 8.37
1979 4
T 21.12 8.35 1.24 2,762
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Table 4 Same as Table 3, but for successful satellite derived SST data.
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Table 5 Same as Table 3, but for 1980.
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7TALEH
T#HE—THHA — 0.72 1.36
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Table 6 Same as Table 4, but for 1980.
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Fig. 6 Monthly mean precipitable water difference between estimated by GMS IR radiometer

and calculated from climatological dew-point temperature for February in 1978, 1979.
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Fig. 7 Same as Fig. 6, but for August.

Table 7 Seasonal comparisons of satellite measurement vs. ship measurements for all satellite

derived SST data using improved climatological water vapor content (1979).
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Table 8 Same as Table 7, but for successful satellite derived SST data.
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Table 9 Same as Table 7, but for 1980.
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Table 10 Same as Table 8, but for 1980.
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Fig. 8 Number of ship observations in northern hemisphere during February 1973
(after Iida, 1973).
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