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1. Introduction

In the polar region, the clouds characteristic of polar called polar stratospheric clouds (PSCs) are
formed in winter stratosphere(McCormick et al,. 1982). Atomic Cl behaved like catalyzer in reaction
of ozone resolution is generated due to heterogeneous reaction on the surface of PSC particles. Thus,
they have been observed by direct detection using balloons or airplane and remote sensing from
ground or space as a cause of ozone depletion above the polar region. In this research, | tried to
detect PSCs using thermal infrared spectral data observed TANSO-FTS onboard GOSAT to get more
broad distribution than that of previous research and to improve precision of greenhouse gas
detection.

2. Method

The data observed in 16~18, Sep., 2009 in the polar region by GOSAT were used in this study.
Because of the similarity of the optical properties of PSCs and cirrus, two methods developed to
detect cirrus to detect PSCs were applied with the data..

The first method is called CO; slicing method. This method enables to detect clouds by calculation
using the radiances at two wavelengths in 15um CO, absorption band because they have sensitivity
in different altitude(Smith st al., 1970). In this study, | improved this algorithm by using radiance
selected near CO, absorption lines so that clouds are more precisely detected.

The second method is called split window method. This method is used wavelengths dependency of
absorption intensity of the clouds in the thermal infrared band between 10 and 13.0um called split
window that there are few absorption by gases. Hervig et al. (2001) shows the difference of behavior
of relation of brightness temperature difference (BTD) between at 11.9um and at 10.9um and
brightness temperature at 11.9um in the situations of being cirrus and PSCs, and they detected
optically thick PSCs. Therefore, | tried to detect PSCs by this method

3. result and discussion

Because there have been no cases applying CO; slicing method to detect PSCs, this algorithm was
applied with the calculation results by LBLRTM to check whether this method is available to detect
PSCs. The combination of wave numbers is important in this method. Hence, the algorithm was



applied with changing combinations of wave number between 710~750cm™ for each situations.
Since it was showed that thin clouds like cirrus and PSCs over Antarctica can be detectable by this
algorithm using particular combination of wave lengths, the data observed by GOSAT was analyzed
with this algorithm.

The split window method showed in Hervig et al. (2001) is applied with GOSAT data, but it can’t
detect PSCs. | calculated radiances observed in the situation similar to Hervig et al. (2001), but |
can’t get the relation of brightness temperature and brightness temperature difference showed in this
paper.

The clouds distribution derived with slicing method are compared with the clouds and stratospheric
matter distribution derived with CALIPSO observation and ground-based lidar observation at Showa
Station. As a result of this, there is consistency with the distribution of PSCs and higher clouds
except particular region.

Fig. (a)clouds distribution derived with slicing method (b)stratospheric matter distribution derived
with CALIPSO observation in September 18, 2009
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