SR A k] #1199 (*l45) 209~215, 2016
J. of the Korean Society for Environmental Analysis

opo|3z2no AHEZ EM

el - wal?

(=)
==

R ST Hw

o

- QHFX| 12,%

ol estan A 7B ATL, el elaL shes

Comparison of Tropospheric Transmittance at
Different Microwave Frequencies

Soohyun Ka!, Heesu Jang?, and Jung Jin Oh">'

Research Institute of Global Environment, Sookmyung Women’s University, Seoul, 04310, Korea
’Department of Chemistry, Sookmyung Women's University, Seoul, 04310, Korea

Received October 17, 2016/Revised November 27, 2016/Accepted December 6, 2016

We report the tropospheric transmissions at 22 GHz and 110 GHz by analyzing spectra measured by different
ground-based microwave radiometers at Seoul. The transmittance is calculated from the opacities, which are
the sum of absorption coefficients of the atmosphere. The opacities are derived from the tipping curve cal-
ibration for 22 GHz and the radiative transfer equation, from estimated tropospheric temperature for 110 GHz.
The transmittance at these frequencies shows strong seasonal variation as it depends on the water vapor content
of the troposphere. Although their variation scales differ, both transmittances show a linear relationship. In
addition, the transmittances are derived from the 110 GHz ozone spectrum using quadratic equations.
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Fig. 1. 110 GHz daily mean ozone spectra measured on different days.
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Table 1. Monthly mean opacity and transmittance at 110 GHz and 22 GHz

Date (yyyy-mm) . 110 GHz . . 22 GHz .
Opacity Transmittance Opacity Transmittance
2013-06 0.764 0.473 0.218 0.805
2013-07 0.954 0.387 0.264 0.768
2013-08 0.877 0.422 0.258 0.774
2013-09 0.657 0.536 0.190 0.829
2013-10 0.399 0.685 0.111 0.897
2013-11 0.300 0.744 0.073 0.930
2013-12 0.242 0.786 0.049 0.952
2014-01 0.233 0.793 0.046 0.955
2014-02 0.242 0.785 0.053 0.948
2014-03 0.290 0.751 0.070 0.933
2014-04 0.385 0.686 0.104 0.902
2014-05 0.400 0.674 0.119 0.888
2014-06 0.776 0.463 0.225 0.799
2014-07 0.897 0.413 0.256 0.775
2014-08 0.838 0.436 0.236 0.790
2014-09 0.583 0.564 0.172 0.843
2014-10 0.361 0.700 0.104 0.902
2014-11 0.302 0.741 0.080 0.924
2014-12 0.219 0.803 0.041 0.960
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Fig. 2. 110 GHz and 22 GHz opacity variation from June 2013 to December 2014.
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Transmittance at 22 GHz and 110 GHz
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Fig. 3. 110 GHz and 22 GHz transmittance variation from June 2013 to December 2014.
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