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Motivation

, These studies conclude ... that for around a quarter of a century,
no existing satellite Earth radiation budget climate data
record is of a sufficient standard to partition changes to the
Earth from those of un-tracked and changing artificial
instrumentation effects.” (Grant Matthews, 2018)

* Moon used for calibration in optical and microwave
 Still not very common in IR

» Focus on High-resolution Infrared Radiation Sounder
water vapor channel 12 at 6.7 um, which is important for
climate research
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Moon with HIRS

Burgdorf et. al. (2020)

High-resolution Infrared s
Radiation Sounder (1975-today)
=270 A
 Polar Orbit
« 20 channels: e
* 1 visible (0.69 pm) E
« 7 shortwave IR — =28
(3.7 to 4.6 um)
* 12 longwave IR ~285 -
(6.5 to 15 um)
1I0 2I0 3I0 4I0 5IO

Scanpos

Observed with NOAA-19
at 12.5 um 04.03.2012 05:07

16th March 2022 Constanze Seibert — The moon as a tool for the calibration of infrared sensors




Finding Moon observations with HIRS
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Moon intrusions with HIRS

channel 12
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Moon intrusions with HIRS
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Caracterisation: Pointing accuracy

Minimum of scan position for all channels is not the same!
NOAA-10 with HIRS/2: FoV = 1.4°, Moon 0.5°
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Moon intrusions with HIRS

POSSIBLE MOON INTRUSION for noaalO - Channel 12, DATE: 1990-03-13

—200 counts of scanline before intrusion counts of scanline of intrusion counts of scanline after intrusion blackbody-target counts during intrusion
counts of all DSV scanlines scan time: 08:25:19 scan time: 08:29:35 scan time: 08:33:51 scan time: 08:29:48
13 10:00 4 —486.0 - -933.0 —485.0 - -1290.0 -
—-600 X
13 09:45 —486.5 - -9335 MOOT’[ —485.5 - -1290.5 - X bb
—487.0 -934.0 —486.0 -1291.0 4
" = 1309:30 4 F‘
c —700 g —487.5 4 -934.5 —486.5 4 —1291.5
=1 g
8 5 13 09:15 1 2 2 2 2
a ’ 5 -488.0 § -935.0 5 —487.0 - 5 -1292.0 4
S o o [~ I S SN A SNy SN N N S N N ) Suy B G S o D
(=] v v v v I | - a I
—800 g 13 09:00 - -4885 == e st - =t m e - -935.5 HHIT - - H A —487.5 —-1292.5 A
=]
—489.0 1 -936.0 —488.0 1 -1293.0 4
13 08:45
—489.5 1 -936.5 —488.5 -1293.5 4
-900
13 08:30 U
—490.0 -937.0 —489.0 1 —-1294.0 4
10 20 30 40 50 10 20 30 40 50 10 20 30 40 50 10 20 30 40 50 10 20 30 40 50
scanpos scanpos scanpos scanpos scanpos

Xpsy

X Moon: Average counts from space target with moon in FOV
Xpp: Average counts from blackbody
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Calculation of Radiance of the Moon

_ ( Ry | Rpp- (Xnmoon — Xp)\ FOV?
Rnoon = T 5 T = ~7 ‘
X w? - (Xbb = Xst) 0.97

R poon: Radiance of the moon

Ryp: Radiance of the blackbody

X Moon: Average counts from space target with moon in FOV
Xpp: Average counts from blackbody

Xpsy: Average counts from deep space view
ox,,: Standard deviation of the blackbody counts

«: Angular diameter of the moon
FOV: Field of view
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DSV away from Sun
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Inspired from illustration on (https.//www.astronomynotes.com/nakedeye/s13.htm, 09.03.2022)
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Preliminary Results

< ACH13716%5 — (4,50 + 0.06)um
Brightness temperature of the moon in dependence of the phase angle for short wavelengths
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Reprensentativity of Results

Brightness temperature of the moon in dependence of the phase angle for short wavelengths
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< ACH13-16> = (4,50 + 0.06)um

HIRS/2 NOAA-10 30.08.1988 47.6 3425+ 0.6
HIRS/3 NOAA-17 26.09.2002 50.5 336.9+0.3
HIRS/4 Metop-B 21.07.2019 48.5 340.6 £ 0.2
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Comparison with model by Thomas Miiller

Brightness temperature of the moon in dependence of the phase angle for CH12
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Summary

» Calibration of HIRS with the Moon requires no spacecraft
maneuvers and spans operational lifetime

»Possible to estimate pointing accuracy
»(Good agreement of results over all HIRS versions

»Comparison with thermo-physical model for validation
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Outlook: Moon with Imager SEVIRI

"

Spinning Enhanced Visible .
InfraRed Imager (2002-today)

* Geostationary Orbit

e 12 channels:
« 1 visible (0.6 to 0.9 um)
« 11IR(0.6t013.4 um)

» Possible to observe moon at
phase angles >90°
» Intercomparison with HIRS |
in the IR (3.7 to 15 pm) Lo (BOMETONT) o
at 8.7 um 29.07.2017 04:00
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Summary

» Calibration of HIRS with the Moon requires no spacecraft
maneuvers and spans operational lifetime

»Possible to estimate pointing accuracy
»(Good agreement of results over all HIRS versions

»Comparison with thermo-physical model for validation
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