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The Impact of Cirrus Clouds on Retrieval of Ozone in The Upper
Troposphere/Lower Stratosphere from SMILES Data
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Characterized by an exceptionally low instrumental noise, tropospheric measurements of the
Superconducting Submillimeter-Wave Limb Emission Sounder (SMILES), dedicated to the
observation of atmospheric ozone chemistry, may noticeably be affected by cirrus clouds. When
not taken into account in the retrieval, the change in broadband spectral signal caused by ice
clouds introduces uncertainties in the derivation of trace gas profiles around the upper
troposphere / lower stratosphere (UTLS). In this paper, we demonstrate cirrus effects on sub-
mm limb spectra as well as on the measurement sensitivity concerning trace gas profile
retrievals. We analyze the error budget in the retrieval of UTLSozone (Os) induced by neglecting
the observed cirrus. Furthermore, possibilities to compensate for cloud effects by retrieving
additional parameters like a measurement baseline and (pseudo) water vapor (H20) content are
evaluated.
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brightness temperature profile, v=624.6GHz: IWC variation
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weighting function HZO, th=rh: clear-sky case
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cloud error contribution to 03 profile
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