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Vertical Profile of Ozone in the Stratosphere above Seoul in 2013
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The ozone layer determines the thermal vertical structure of the stratosphere by absorbing solar UV radi-
ation. Ozone also has impacts on the global radiative budget. A microwave radiometer is a useful instrument
to monitor the vertical profile of gases in the middle atmosphere. The 110.836 GHz radiation emitted from the
atmospheric ozone molecules can be detected at the ground by the microwave radiometer. The ozone spectrum
observed from the ground includes tropospheric effects, especially by variations in water vapor concentration.
These tropospheric effects need to be considered for analysis. In this paper, the water vapor contribution to the
spectrum was estimated by comparing two items, bias temperature and intensity, with MPM93 simulated val-
ues. From the method, the ozone profile was retrieved from May through December 2013. The maximum ozone
concentration of the ozone layer was calculated as 8 ppmv with some seasonal variations. The retrieved profile
was validated by comparing with AURA MLS satellite data, and the deviation was found to be about 10%.
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Table 1. Signal sources for the SORAS ozone spectrum calculation

Target Sources Temperature Sensor (Typical temperature)
Hot Eccosorb CV3 absorber in 30°C Pt100 Sensor (303+0.5 K)
Eccosorb CV3 absorber soaked into Clausius-Clapeyron equation with measured atmospheric
Cold Lo
liquid nitrogen pressure and temperature data (77 K)
Ozone Atmospheric signal 65 degrees in zenith -
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Parameter Value
Bandwidth 800 MHz
Noise level 02 K

Platform altitude 52 m

A priori profile
(xa)

Baseline

[0O4] AURA MLS v3.3 climate profile
[H,0] AURA MLS v3.3 climate pro-
file and Estimated H,0

1%t order of polynomial
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Fig. 1. 110.836 GHz ozone spectrum measured by
SORAS on 9-10 Nov. 2013. Detailed time inform-
ation is in Table 3.

& 2AEYS et 7t 2EYe] B AR

39 Geigith. o) 2o ZAbgEs 100 A4
WA ot w7} ASE0w, A 1ARE 3 8
N WHE 712U, =, tiRdel 45790 4
A} sk 714 gEE Yeriglon, oo wet 2

Tﬁ_]EE‘]Q] BT7} ;{4;2} 71—/\—3}1:_ 742_ _j_a] 101]}\1 @_o]
g 4= glrh B3k 110.836 GHzolA vEhe 9 2
14 AI71E BT7F S71del wet 2aste] (114 2

SORAS Ozone Signal Intensity

=
(=]

= = =
o N 1

Intensity (K)
w

; i M’ .84 i
Jun Jul Aug Sep Oct Nov Dec Jan
Date

535 20133 A5d oF AXEE 247

Table 3. Time information on SORAS spectrum in Fig. 1

No. Time [KST]

[1] 19:00, 9 Nov. 2013 - 20:30, 9 Nov. 2013
[2] 23:30, 9 Nov. 2013 - 01:00, 10 Nov. 2013
[3] 01:30, 10 Nov. 2013 - 03:00, 10 Nov. 2013
[4] 03:00, 10 Nov. 2013 - 04:30, 10 Nov. 2013
[5] 04:30, 10 Nov. 2013 - 06:00, 10 Nov. 2013
[6] 06:00, 10 Nov. 2013 - 07:30, 10 Nov. 2013
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Fig. 2. Variations of intensity and bias temperature of SORAS ozone spectrum measured from 30 May to the end of

December 2013.



248 7158 - 24

300

250

nN
o
o

Peak Intensity (K)
x
o
Bias Temperature (K)

H,0 [ppmv] x10*

Fig. 3. Simulated intensity and bias temperature of
110.836 GHz ozone spectrum. The H,O volume
mixing ratios on x-axis are assumed as the amo-
unts of tropospheric water vapor below 16 km.
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Fig. 4. [Top] The ozone spectrum measured by SORAS in August and December. The red line is forward spectrum and
the blue line is measured spectrum. [Middle] The retrieved ozone profile (blue line) with AURA MLS satellite
ozone profile (red line). Black dots show the monthly a priori profile. [Bottom] The averaging kernels magnified
to five times with measurement response (black thick line).
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Fig. 5. Ozone profile variation from 30 May to 31 December 2013.
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Table 4. Maximum absolute deviation of the SORAS ozone profile from AURA MLS profile

Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Max. Dev.(%) 2.1 4.6 6.0 9.6 5.4 5.9 4.5
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