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Recently, the Japanese meteorological satellites Himawari-8 and -9 began to be utilized as a space
telescope for planetary science and astronomy. Since its operation started in 2015, Himawari-8 has
been taking full-disk images of the Earth at the geostationary orbit every 10 minutes [e.g., 1].
Although Himawari-8 aims to observe the weather in the Asia-Pacific region frequently, its scanning
pattern extends to space adjacent to the Earth, where solar-system bodies and stars are captured
occasionally. For example, stars at absolute declination below 8.8 degrees can be captured, enabling
an observation of the great dimming of the red supergiant star Betelgeuse [2]. In addition,
Himawari-8 has taken the Moon more than a thousand times. Because the Himawari-8 can spatially
resolve the lunar surface and has 9 bands at the infrared wavelengths, lunar surface geology such
as roughness and rock abundance can be inferred from the Himawari-8 infrared images [3]. In
principle, these spaceborne observations can extend to other solar system bodies, namely Mercury,
Venus, Mars, and Jupiter. In particular, the Venus observation with the Himawari-8/9 infrared
cameras could provide valuable data to trace the temporal variation of the cloud-top temperature.
At the infrared wavelengths covered by the Himawari-8 and -9, the spaceborne observation of
Venus is limited only to the Venera-15 and BepiColombo missions [e.g., 4, 5]. Nevertheless, the
Himawari-8 and -9 data have not been utilized to observe these solar-system bodies until the
present.

In this study, we archived all the Venus images captured by Himawari-8 and -9. To extract all the
Venus images, we used the Himawari Standard Data (HSD) published by the Japanese
Meteorological Agency from July 2015 until April 2024. Because pixels near the Earth’s rim are
affected by the terrestrial atmosphere, the Venus images that are at least 8.85 degrees away from
the Earth’s center are analyzed. We employed the aperture photometry technique to calculate the
disk-normalized radiance after subtracting the background radiance. The analysis methods are
described in detail by [2, 3].

Figure 1 displays an example of the Venus data obtained from HSD. Depending on the distance to
the Earth, Venus has been captured with an apparent radius ranging from 5” to 33’’. As previously



observed by the Venera-15 and BepiColombo missions, spectral depressions at 8 and 13 microns
exist possibly due to the absorption of CO2. In total, 155 spectra have been obtained with similar
spectral shapes. The observation can be conducted whenever the Earth hides the Sun, covering a
phase angle from 5 to 168 degrees. In Figure 2, the obtained brightness temperatures are shown as
a function of time. The brightness temperature at band 12 decreases over time until 2019 and then
remains at a similar level. The temporal variation of brightness temperature shows a similar trend
among different bands. The correlation coefficients between different bands are always larger than
0.5. Because the imagers onboard Himawari-8 and -9 are calibrated every 10 minutes, this trend
cannot be attributed to the instrument degradation but is potentially affected by atmospheric
dynamics such as thermal tides. In this presentation, we will discuss the components of the
temporal variation in comparison with other Venus datasets.
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Figure 1. An example of the Venus data. (a) An image of Venus captured by Himawari-9 on 20
October 2023. The black and white area outside the Earth is space and the outer area of scanning
lines. The x- and y-axes correspond to the angular distances from the Earth’s center along the east-
west and north-south directions, respectively. (b) The mid-infrared spectrum of Venus obtained from
Figure 1-(a). The spectral depression at 8 and 13 microns corresponds to the CO2 absorption.



Figure 2. The temporal variation of the brightness temperatures of Venus at bands 8, 12, and 16.
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