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On the Improvement of the First Guess Temperature Field

for the Derivation of Ten-Day Mean Sea Surface
Temperatures from GMS Infrared Images
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Abstract

In the data processing system of MSC (Meteorological Satellite Center), the sea surface
temperature is obtained from the analysis of the histograms of the observed brightness
temperature of the infrared radiation. The histogram of the brightness temperature over
the uniformly cloudy area sometimes exhibits the similar pattern as that over cloud free
area.

In order to examine the cloud effect, it is desired to improve the accuracy of the first
guess sea surface temperature, by which the observed radiation is determined whether it is
upwelling from cloudy area or from cloud free area.

In the current system of MSC, the first guess temperature field is created from the last
data of the ten-day mean sea surface temperature obtained from satellite. In this article,
it is shown that by creating the first guess field from the data of ship observed sea surface

temperature, the accuracy of the retrieved sea surface temperature is highly improved.
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Fig. 1 Illustration of three kinds of sea surface
temperature, that is the bucket temperature
(Tb), the intake-pipe temperature (Ti), and
the infrared radiation temperature, or the skin
water temperature (Ts) (after Watanabe, 1969).
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Fig. 2 Atmospheric correction temperature as a
function of total water vapor content (after
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Fig. 5 Parly cloudy area data histogram.
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data by means of static control.
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Fig. 8 Ten-day mean marine report (August 11-20, 1979).

Table 1 Comparisons of RSST (Sea surface temperatures derived from GMS radiation data) with ship
observations. RSST is derived by using the current operational first guess temperature field (1979).

. Standard Root mean Number Total number
Period Temperature Mean deviation square of obs. of obs.
January Satellite 22.24 8.34
11-20 Ship 21.12 8.36 1.57 2762
1979 Satellite-Ship 1.33 1.09
April Satellite 21. 87 8.65
11-20 Ship 21.27 8.66 1. 14 2675 2827
1979 Satellite-Ship 0.60 0.97
August Satellite 26. 22 527
11-20 Ship 26.03 5.27 1.01 2771
1979 Satellite-Ship 0.19 0.99

(1°N-50°N ; 110°E-180°E)
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Fig. 9 Sea surface temperatures derived from GMS
radiation data (RSST) (August 11~20, 1979).

Table 2 Same as Table 1, but the unreliable RSST data have been

eliminated from the comparisons.

. Standard | Root mean Number | Total number
Period Temperature Mean deviation | square of obs. of obs.
January Satellite 25. 56 5.38
11-20 Ship 24. 52 5.10 1. 40 1734
1979 Satellite-Ship 1.04 0.94
April Satellite 22. 36 8.62
11-20 Ship 21.77 8.68 1.05 1842 2827
1979 Satellite-Ship 0.59 0. 88
August Satellite 27.03 4.34
11-20 Ship 26.79 4.45 0.94 2110
1979 Satellite-Ship 0.25 0.91

(1°N-50°N ; 110°E-180°E)
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Table 3 Same as Table 1, but for 1980.

. Standard Root mean Number Total number
Period Temperature Mean deviation square of obs. of obs.
January Satellite 22.24 8.08
11-20 Ship 21.07 8.03 1.71 2733
1980 Satellite-Ship 1.17 1.25
April Satellite 22. 08 8.62
11-20 Ship 21. 23 8.70 1.49 2740 2827
1980 Satellite-Ship 0.85 1.22
August Satellite 26.03 5.71
11-20 Ship 26. 20 5.60 1. 40 2794
1980 Satellite-Ship - 0.17 1.39

(1°N-50°N ;5 110°E-180°E)
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Fig. 13 Same as Fig. 10, but for using the first guess temperature
field partly improved by ship observations.

Table 4 Same as Table 2, but for 1980.

. Standard Root mean Number | Total number
Period Temperature Mean deviation square of obs. of obs.
January Satellite 24. 66 7.16
11-20 Ship 23.55 6. 86 1.59 1011
1980 Satellite-Ship 1.10 1.14
April Satellite 22.83 7.54
11-20 Ship 21.85 7.60 1.54 1742 2827
1930 Satellite-Ship 0.98 1.18
August Satellite 27.20 4.82
11-20 Ship 27.22 4.95 .21 2057
1980 Satellite-Ship - 0.02 1.21

(1°N-50°N ; 110°E-180°E)
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Fig. 14 RSST map derived by using the improved first guess temperature field
generated from only ship observations (August 11-20, 1979).

Table 5 Comparisons of RSST with ship observations.
RSST is derived by using the first guess temtperature field partly
improved by ship reports (1979).

: Standard | Root mean | Number | Total number
Period ' Temperature Mean deviation | square of obs. of obs.
January Satellite 22.04 8.48 |
11-20 Ship 21.12 8.36 1.39 2162
1979 Satellite-Ship 0.92 1.03
April Satellite 21.82 8.64
11-20 Ship 21.27 8. 66 .11 275 2827
1979 Satellite-Ship 0.55 0.96
August Satellite 26. 28 5.27
11-20 Sihp 26. 03 5.27 ‘ 1.05 2i71
1979 Satellite-Ship 0.25 1.02

(1°N-50°N ; 110°E-180°E)
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Fig. 15 Same as Fig. 10, but for using the improved first guess
temperature field generated from only ship observations.

Table 6 Same as Table 5, but the unreliable RSST data have been

eliminated from the comparisons.

Period Temperature Mean Standard | Root mean Number | Total number
p deviation | square of obs. of obs.
January Satellite 25. 26 5.57
11-20 Ship 24. 33 5.32 1.28 1803
1979 Satellite-Ship 0.92 0.89
April Satellite 22.49 8.55
11-20 Ship 21.95 8. 60 1.05 1890 2827
1979 Satellite-Ship 0.54 0.89
August Satellite 27.01 4. 40
11-20 Ship 26. 67 4. 58 1.01 2196
1979 Satellite-Ship 0.34 0.95

(1°N-50°N ; 110°E-180°E)

—112—




REMBY £ —

Table 7 Same as Table 5, but for 1980.

HfHE %45 19814118

. ' Standard | Root mean | Number | Total number
Period Temperature Mean deviation | square of obs. of obs.
January Satellite 21.83 8.42
11-20 Ship 21.07 8.03 1.51 2733
1980 Satellite-Ship 0.76 1.31
April Satellite 21.99 8.74
11-20 Ship 21.23 8.70 1.46 2740 2827
1980 Satellite-Ship 0.76 1.24
August Satellite 26. 25 5. 46
11-20 Ship 26. 20 5.60 1.27 2794
1980 Satellite-Ship 0.05 1.27
(1°N-50°N ; 110°E-180°E)
Table 8 Same as Table 6, but for 1980.
. Standard Root mean Number | Total number
Period Temperature Mean deviation | square of obs. of obs.
January Satellite 23.16 7.79
11-20 Ship 22. 36 7.24 1.47 1244
1980 Satellite-Ship 0.80 1.23
April Satellite 22.70 7.66
11-20 Ship 21.76 7.69 1.52 1776 2827
1980 Satellite-Ship 0.95 1.18
August Satellite 26. 87 5.01
11-20 Ship 26.78 5.29 1.24 2166
1980 Satellite-Ship 0.10 1.23

(1°N-50°N ; 110°E-180°E)

Table 9 Comparisons of RSST with ship observations.
RSST is derived by using the first guess temperature field
improved by ship reports (1979).

. Standard Root mean Number | Total number
Period Temperature Mean deviation | square of obs. of obs.
January Satellite 21.78 8.48
11-20 Ship 21.12 8.36 1.12 2762
1979 Satellite-Ship 0. 66 0.91
April Satellite 21.55 8.53
11-20 Ship 21.27 8.66 0.95 2675 2827
1979 Satellite-Ship 0.28 0.90
August Satellite 26. 21 5. 46
11-20 Ship 26.03 5,27 0.95 2771
1979 Satellite-Ship 0.19 0.93

(1°N-50°N ; 110°E-180°E)
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Table 10 Same as Table 9, but the unreliable RSST hava
been eliminated from the comparisons.

. Standard Root mean Number | Total number
Period Temperature Mean deviation | square of obs. of obs.
January Satellite 25.25 5.13
11-20 Ship 24,54 4.95 1. 08 1890
1979 Satellite-Ship 0.71 0. 81
April Satellite 25.05 4.79
11-20 Ship 24. 84 4.78 0.85 1767 2827
1979 Satellite-Ship 0.21 0.83
August Satellite 27.27 4.09
11-20 Ship 26.97 4.08 0. 89 2158
1979 Satellite-Ship 0.30 0.84
(1°N-50°N ; 110°E-1€0°E)
Table 11 Same as Table 9, but for 1980.
. Standard | Root mean Number | Total number
Period Temperature Mean deviation | square of obas. of obs.
January Satellite 21.38 8.30
11-20 Ship 21.07 8.03 1.05 2733
1980 Satellite-Ship 0.31 1.00
April Satellite 21.49 8. 62
11-20 Ship 21.23 8.70 1.13 2740 2827
1980 Satellite-Ship 0.27 1.10
August Satellite 26.23 5.44
11-20 Ship 26. 20 5. 60 1.17 2794
1980 Satellite-Ship 0.03 1.17
(1°N-50°N ; 110°E-180°E)
Table 12 Same as Table 10, but for 1980,
. Standard | Root mean | Number | Total number ;
Period Temperature Mean deviation | square of obs. of obs.
January Satellite 22.95 7.21
11-20 Ship 22.50 6. 83 1. 06 1555
1980 Satellite-Ship 0. 45 0. 96
April Satellite 22.83 7.45
11-20 Ship 22.42 7. 56 1.11 1840 2827
1980 Satellite-Ship 0.41 1,03
August Satellite 26. 82 5.01
11-20 Ship 26.74 5.29 1.15 2167
1980 Satellite-Ship 0.08 1.14

(1°N-50°N ; 110°E-180°E)
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