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Estimation of vertical temperature profiles between upper troposphere and
mesosphere obtained from Rayleigh/Raman lidar installed at Syowa station

1n Antarctica
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Atmospheric gravity waves (AGWs) propagating upward from lower
atmospheric sources play a dominant role in transportating and depositing
energy and momentum from upper troposphere (UT) to lower mesosphere
(LM). The Rayleigh/Raman (RR) lidar system in Syowa can obtain photon
count data for 3 channels, i.e., Raman (10-30km), Rayleigh-Low (20-65km),
Rayleigh-High (30-80km for estimations of temperature profiles from UT to
LM. We examined the following analysis methods. (1) The temperature for
Rayleigh-High and Rayleigh-Low channels estimated by solving the lidar
equation can be assigned to temperature at an initial height for the lidar
equation in Rayleigh-Low and Raman channels, respectively. (2) The initial
heights for the lidar equation can be determined automatically taking into
account time and height dependent shot noises due to background
luminosity. (3) The error propagations from the initial height to lower
heights are evaluated by assigning artificial temperature offset ranging from
-50 to 50 K. The height continuous temperature profiles between UT and LM



obtained from improved analysis methods would allows us to investigate
important scientific issues such as temporal and height variability of
potential energy per unit mass of AGWs and the relationship between
occurrence of Polar Stratospheric Clouds and background atmospheric

temperature.
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Figure 1: (Ieft) Three vertical temperature profiles on June 28, 2014 obtained
from Rayleigh-High, Rayleigh-Low, and Raman channels presented by black,



purple, and red lines, repectively. Asterisks indicate the initial height for
solving lidar equations of each channel. (right) Light blue line shows vertical
temperature profile merged into three profiles (Raman, Rayleigh-Low,
Rayleigh-High). Blue dots indicate in-situ temperature measurement
obtained from radiosonde. Between 8 km and 30 km, the merged

temperature profiles show good agreement with radiosonde measuremnt.
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Figure 2: (top) Vertical temperature profiles on June 28, 2014 obtained from
RR lidar using analysis method presented in this study. Time and height
resolutions are 1 hour and 300 m, respectively. (bottom) Contour plot of the

temperature in height-time section.



