
Abstract

Tropospheric ozone is produced by photochemical oxidation of carbon-monoxide (CO) and

hydrocarbons (volatile organic compounds, VOCs) in the presence of nitrogen oxides, NOx

(NO + NO2), and by downward transport from the stratosphere. It plays significant roles

in atmospheric chemistry and climate change. Remote sensing application is necessary in

order to determine the amount and distribution of tropospheric ozone around the globe

and to assess its impact on climate and air pollution.

Tropospheric ozone can be retrieved using the cloud slicing method (CS). The CS retrieval

utilizes the opaque nature of optically dense cloud to retrieve upper tropospheric ozone

volume mixing ratio. A prerequisite is that the stratospheric ozone has to be invariant.

Using the cloud slicing approach, tropospheric ozone information are derived by combining

pairs of measurements of cloud top pressure and above cloud column ozone. In this study,

an investigation was carried out to check the sensitivity of the cloud slicing retrieval

technique to different cloud conditions. The influence of cloud types (ice and water)

and cloud parameters such as cloud top pressure (CTP), cloud top height (CTH), cloud

optical thickness (COT) on the retrieval technique were studied using simulated radiances.

The radiative transfer model SCIATRAN and the weighting function differential optical

absorption spectroscopy (WFDOAS) ozone retrieval algorithm were used to simulate the

CS method under various conditions. The analysis carried out shows that the retrieved

tropospheric ozone volume mixing ratio (VMR) increases with cloud optical thickness.

Best agreement with truth is achieved at moderate cloud optical thicknesses. Retrieved

ozone VMR are underestimated for optical thin clouds (τ < 3). Ice and water clouds show

similarity in the retrieved tropospheric ozone volume mixing ratio. The retrieved ozone

VMR obtained at solar zenith angles 10◦ and 30◦ are similar. Solar zenith angle has no

influence on the retrieved ozone VMR comparison with the truth.

x


