The Zeeman effect causes the spectral lines of molecular oxygen to split in the upper atmosphere under the influence of the Earth's magnetic field. This can produce measured satellite

o brightness temperatures that are several kelvin different relative to simulations that do not include Zeeman splitting. In order to utilize temperature sounding microwave channels that measure

$ MEt Om Ce at levels around 30 km (12 hPa) or above, such as channels 19-22 of SSMI/S or channel 15 of ATMS, the effect must be included in the observational operator. This work presents Zeeman e o RITOU ™

f'N, affected radiance simulations of such satellite channels using RTTOV, the fast radiance transfer model. Modified routines are implemented in AMSUTRAN, the line-by-line code that trains the Sind  sevwetonet et st S
coefficients, and RTTOV, via fast predictors that include magnetic field strength and the angle between the magnetic field and satellite viewing angle.
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Table 3. RTTOV predictors for mixed gases in RTTOV v13 (Hocking et al. 2021), and the equivalent Zeeman
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Simulations of Zeeman affected TOA brightness temperatures (BT) in the high peaking channels of the zj EEEEE
S S I\/I I/S C h an n e I S 1 9 — 2 2 Special Sensor Microwave Imager/Sounder (SSMI/S) can deviate strongly from non-Zeeman simulations. " Jo %5 oo o5 10
In equatorial regions Zeeman radiances can be up to 10 K lower in channel 20. Channel 22, however, cosskt

_ _ _ shows only minor effects up to ~0.2 K. The general pattern of negative and positive differences is
Interestingly, the Igrggst differences in channel 20 (> 10 K) reversed between pairs of channels 19-20 and 21-22 because of the different predictors used (Table 3).
are at low magnetic field values of 0.3 Gauss.
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