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VISSR Infrared Calibration by Means of Calculatcd Radiances
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Abstract

The current routine Infrared calibration procedure is performed once a day. Because

of the thermal gradient within the sensor scanner unit, infrared data are not well calibrated.

We statistically determined the equations to compute a effective shutter temperature
(Te) on the basis of the data set of theoritically calculated radiances and telemetry data.
The differences between the current routine Te? and the new TeV are greater than 1K

from the late of April to the middle of August.

However, the new Te has not been used

operationally, because of difficulities to evaluate the error of theoretical calculation.
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Fig. 1 Schematic of VISSR. The calibration
shutter is inserted into the infrared optical
train to expose the detector to the internal
black body.
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Table 1 Location of radio-sonde station.
station lat. { long.
number name (N) (E)
32186 Urup 46 151
47401 Wakkanai 45 141
47420 Nemuro 43 146
31960 Vliadivostok 42 132
47580 Misawa 41 142
47582 Akita 40 139
47590 Sendai 38 142
47600 Wajima 37 136
47744 Yonago 36 133
47807 Fukuoka 34 129
47778 Shionomisaki 33 136
47678 Hachijojima 33 140
47971 Chichijima 27 142
47936 Naha 26 127
47945 Minamidaitojima 26 131
47918 Ishigakijima 24 124
47991 Minamitorishima 24 154
91212 Guam 14 145
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Fig. 2 Linear regression lines on March 9, 1982.

bad pieces).

line (after eliminating bad pieces).
(1.247 K).

The regression line was determined by the deep space and the other data.
numeral in the figure indicates the number of data.
cloud. Root mean square (RMS) of residuals is 0.345 Wm~%sr~!gm™2.
Lsh shows the shutter level.
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~ Fig. 3 As in Fig. 2, except for August 17, 1982,
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Table 2 Equations for effective shutter tem-
perature.. Values-in the perenthesis are 95%
confidence limits.

Effective Shutter Temperature ( Te )

(1) Te = CO + CleTshl + C2:Tsh2 + C3-T1 4 C4*T2 + C5-T3
CO = 3.0643 ( £2.5365 )
Ct = 0.2865 ( £2.7996 )
C2 = -1.2735 ( £2.6104 )
€3 = -0.7035 ( 20.5781 )
C4 = 12,0827 ( £2.5199 )
C5 = 0.3870 ( £0.6372 )
{(2) Te = CO + CI-(Tshl + Tsh2)/2 + C2-(T! + T3)}/2 + C3:T2 *
CO = }.0683 ( £1.3094 )
Cl = =0.7749 ( £2.6990 )
€2 = =-0.3664 ( £0.1604 )
€3 = 12,1020 ( £2.5528 )
(3) Te = Tsh + CO + C1.(Tsh = Ta) + C2-(Tsh -~ Tt} -
Tsh = (Tehl + Tsh2)/2 -
Ta = (T1 + T2 + T3)/3
CO = 1.3603 ( 10.3151 )
Cl = 0.9417 ( 20.6761 )
€2 = -0.1052 ( £0.4259 )
(4) Te = Tsh + Kl-(Tsh ~ Ta) + CO + Cl+(Tsh - T1)
Kl = 0.325
€O = 1.2102 ( £0.2734 )
Cl = 0.2816 ( £0.0399 )
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Fig. 4(a) Differences between the new effective shutter temperatures T¢¥ and the current routine
ones Te®. Te¥ is calculated by eq. (2) in the text. Differences are about 2K during June and July.
Fig. 4(b) Time series of residuals. CR is correlation coefficient. Slightly seasonal variation is noticed.
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Fig. 5 (2), (b) as in Fig. 4, except but Te? are calculated by eq, (3).
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Fig. 6 (a), (b) as in Fig. 4, except but Te” are calculated by eq. (4).
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Fig. 7 (a), (b) as in Fig. 4, except but TeV are calculated by eq. (5).
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Fig. 8 Annual variation of shutter temperature
(Tshl), temperature of scan mirror T; and
shutter level.
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Fig. A-1 Simplified schematic of VISSR. The
Shutter is inserted into the infrared optical
train to expose the detecter to the internal

~-btackbody.
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