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The National Institute of Polar Research (NIPR) is leading a prioritized project of the
Antarctic research observations, the global environmental change revealed through the
Antarctic middle and upper atmosphere. As a part of the sub-project, Rayleigh/Raman lidar
has been installed at Syowa Station (69.0S, 39.6E) in Antarctica and measuring temperature
profiles in the lower and middle atmosphere (~7-80km) since February in 2011. This lidar
consists of an injection-seeded Nd:YAG laser (355nm), a 82cm-diameter Nasmyth-Cassegrain
telescope, and three photomultiplier tubes (PMTs), which detect Rayleigh signals from the
high and low altitudes and N2 vibration Raman signals (387nm). The lidar has been operated
more than 350 nights and temperature profiles have been obtained for more than 3000 hours.

In this study, we compared temperature profiles for 10-20km measured by Raman lidar with
those by radiosonde for 66 nights from February in 2011 to September in 2013, in order to
clarify the bias and the statistical error of Raman lidar observation (Fig. 1). In 2013,
temperature measured by Raman lidar (Raman temperature) below 12km is 3K higher than
radiosonde observation (radiosonde temperature), and the temperature differences in the
lower altitudes are larger. Main cause 1s probably that the laser beam had not overlap with
a field of view of the telescope below 12km. In 2011 and 2012, the Raman temperature is 2-
3K lower than the radiosonde temperature from 15km to 20km, , and the temperature
differences in the lower altitudes are larger (7K lower at 10km). It is possibly caused by
differences of atmospheric extinction between reference atmosphere (CIRA86) and actual
atmosphere. In this presentation, we will discuss the differences of atmospheric extinction
on the basis of difference between reference atmosphere (CIRA86) and radiosonde

density ,and back scatter ratio determined by Rayleigh/Raman lidar observation .
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Figurel : Statistic of temperature differences between raman lidar observation and radiosonde observation.

Mean difference (red line). median difference (green line). mean difference +standard deviation(red dot line)
References

Rees, D.,Barnett, J. J and Labitzke, K, COSPAR International Reference Atmosphere: 1986.

Pt. 2: Middle atmosphere models, Advances in Space Research (ISSN 0273-1177), vol. 10,

no. 12, 1990, 525 p.



