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Validation of temperature profiles measured with Raman lidar at Syowa Station
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[1] Sokendai; [2] NIPR

Atmospheric gravity waves (AGWSs) are generated in the troposphere, transport significant amount of energy and momentur
into the mesosphere and lower thermosphere with amplitude of AGWs increasing and cause the mean wind accelerations
the mesosphere. This contribution to mean wind is understood qualitatively but not quantitatively. We must observe AGWs in
detail to understand AGWs quantitatively. 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 atmosphel
As a part of the sub-project, Rayleigh/Raman lidar has been installed at Syowa Station (69S, 39E) in Antarctica and measurin
temperature profiles in the lower and middle atmosphere(7-80km) since February in 2011.This lidar consist of Nd:YAG laser anc
Nasmyth-Cassegrain telescope. A wavelength of the laser is 355nm and a diameter of the telescope is 82cm.The measurem
channels consist of high sensitivity Rayleigh channel, low sensitivity Rayleigh channel and Raman channel which detgcts the N
vibration raman backscattering at 387nm.To date, we have been observing temperature for more 350 nights.

In this study, we compared temperature profile of Raman lidar with radiosonde between 10km to 20km for February in 2011
through September in 2013, 66nights, to discover the bias and the statistical error of Raman lidar observation. Below 12kn
for 2013 ,raman lidar observation is 3K higher than radiosonde observation and the difference is bigger as an altitude is lowel
Above 12km, Raman lidar observation is 1K or less then 1K lower than radiosonde observation. For 2011 and 2012, Rama
lidar observation is lower than radiosonde observation and the difference is bigger as an altitude is lower. The standard deviatic
for 2013, however, is bigger than for 2011 and 2012 between 10km to 20km. Raman lidar observation is 2-3K lower than
radiosonde observation from 15km to 20km, 7K lower at 10km, and the difference is bigger as an altitude is lower. aerosol. In
this presentation, we discuss the cause of the difference between Raman lidar and radiosonde observation. In this presentation,
will show these results comparing raman lidar observation with radiosonde and discuss the cause of the difference and problen
of our Rayleigh/Raman system and analytical problems contributing to hypotheses or reference atmosphere.
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