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The airglow emissions can represent the physical features at the atmospheric layer
where the peak emission occurs. A Spectral Airglow Temperature Imager (SATl), a
ground-based spectral scanning and imaging spectrometer, is designed for the
investigation of mesopause temperature by observing OH (6-2) Meinel and O2 (0-1)
atmospheric airglows which are known to be the peak emission heights of abouf 87
km and 94 km alfitudes, respectively. Since the installation of SATI af King Sejong
Station (KSS) in the beginning of 2002, it has been continually operated and produced
a significant amount of data of airglow emission until 2016 when the CCD camera
eventually failed. The rofational temperatures at around two peak heights are derived
from the emission rates. In this paper, we describe the enfire data set obtained for
over a decade by SATl and provide a modification of the existing data analysis
procedure to improve the accuracy of the derived temperature. The resulting
temperatures are compared with safellite observations by Microwave Limb Sounder
(MLS) on NASA's EOS Aura satellite. It is confirmed that the seasonal variations of the
temperatures derived from SATI using the modified analysis code are relatively in good

ostract

agreement with the satellite observations. The reprocessed temperature data from
long-term SATI measurements of airglow emissions will be a valuable data set that can
be utilized for various studies on the thermal and dynamical structures of the
mesopause region in the Antarctic peninsula..

Infroduction
/ Emission Rate (R)

v Spectral Ail’g|OW Temperature Imager (SAT|) 0 1000 2000 3000 4000

Analysis process

ﬂ)bservation

Main processing

Raw image
Dark image

A 4

Cosmic ray rejection

Preprocessing

Dark correction

Imager center location

Flat data

A 4

Flat field correction

central wavelength
location

A 4

Synthetic data

Filename : 15Jul05/0186015g5 10:05:41 AM

Comparison

Result

~

Temperature (K)

mected image, max=361.223

age correction

Hit removed image, max=4807

Filename : 15JulD5/0147h15g5 08:42:33 4M

Temperature

Emission rate

250 ]_IHT[lllIHII”IHITTIIITIIIHHIIHIIIIIHIH]TIlHT]IlH”[HHII]TTIIIIITI]IIIIHHHIHIIH]TTIHT]HHII[IIHIL

225

200

-t
-
(¥al

—_
vl
o

—
—
e

f—

125

Illll[lllllllllllllllllllllll[l]lllllllllIlllIlllIlllllllllll[llllllllllllllll]lllllIllllIllllIlllllllllll[lll[lllllT

llllllllllllllllllllllll

(cross)

20 21 22 23

and after

3

(circle)

5
Time (Hour)

10 11 12

The difference in OH temperature before
peak position
correction with data collected on the night of
July 8-9, 2005.
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The result of flat filed correction for the O2 (left) and OH

(right) emission
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Developed 1o investigate atmospheric dynamics of
the mesosphere and low thermosphere (MLT) region

A spatial scanning Fabry-Perot spectrometer
producing the tfemperature data in dark sky
condifion according to the solar and lunar zenith
angles.

band centered at about 94 and 87 km altitudes.
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» The measurements can be used to infer the O2 and OH
5 rotational femperature from the line ratios. emission )
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» SChematic diagram of SATI instrument and field of view
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The table lists the number of nights used for each month from 2002 to 2012 and the total
number of nights for the whole period. The observational nighttime periods range from
approximately é6hin October to 15h in June..
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Nighttime variability of OH temperature for each of year from 2004 to 2007. The 3:00 UT is
midnight. Y axis represents the residual tfemperature to the monthly mean.
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Compare the temperature data with Aura-MLS satellite
Night mean (LT 18-06), 2004-2012, latitude 62.22S +5, Longitude 58.78W+5
Height : grid 46: 88.5087 km, grid 47:94.0349 km

Summary

-

N

Since the installation of SATI at King Sejong Station (KSS) in the beginning of 2002, it hos\
been contfinually operated and produced a significant amount of data of airglow
emission until 201 6.

The analysis approach needs to be modified to improve the accuracy of the
temperature for the KSS-SATI-data set.

Center of each image is calculated routinely and peak position correction is applied in
the procedure.

The result shows daily, monthly variation as well as seasonal variation.

The seasonal variations of the temperatures derived from SATI using the modified
analysis code are relatively in good agreement with the satellite observation:s.

The data set obtained from the long-term operation will play a significant role in
unravelling questions on the thermal and dynamical characteristics of the MLT region in
Antarctica. -




