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Relation between Tropospheric Water Vapor and Opacity
with Middle Atmospheric Water Vapor Measurement
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Water vapor takes up the largest proportion of the greenhouse gases which accelerate climate change. Mon-
itoring water vapor is important to predict future climate conditions and estimate its effect on the atmospheric
chemical and physical reaction. The microwave radiometer is able to detect the amount of atmospheric water
vapor by receiving its radiation. In addition, atmospheric opacity can be calculated from the calibration. This
paper will show the water vapor profile and atmospheric opacity, optical thickness, variation measured by the
22 GHz ground-based microwave radiometer for two years. The measured opacity indicates the possibility that
the total amount of tropospheric water vapor can be derived.
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Fig. 1. The basic block diagram of 22 GHz water vapor
radiometer.
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Fig. 2. The spectrum of 22 GHz water vapor measured on
July 16, 2012 (blue circle) and December 1, 2012
(red triangle).
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Water vapor variation at Seoul
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Fig. 3. Water vapor profile above Seoul measured by
22 GHz radiometer (unit: ppmv).

o=z zRgait
Fig. 3= j*lﬂxbh 712 20118 99HE 2013
= A=}

E} =L 4 14 el Eeta Fele
AAA sl J.{ri* - Atk

3.2. BESH|

B AN F3l AldkE 22 GHzellx 9l Jéff&%
A= Fg. 4] JepAch. 71xst AL 49 0.1
olate] wi-g- e FIEAE HolE WA, —g‘d o=
Ao AL 05 oo FIFAE Ro|7| % S}

FFAE ol&sto] tiwd el ’;‘71 %%
A g glom, Aak A Ad A T A
By Ae2A &8 7hssitt FekeAet 4‘—0— 1 Y

22 GHz Opacity variation in Seoul

Opacity

S%p11 Dec11 Mar12 Jun12 Sep12 Dec12 Mar13 Jun13 Sep13
Time (year-month)

Fig. 4. The opacity variation at 22 GHz measured at Seoul.
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Simulated Atmospheric Spectrum
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Fig. 5. The atmospheric microwave spectrum simulated
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Fig. 6. Relation of 111 GHz atmospheric signal level to
the tropospheric water vapor concentration.
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Fig. 7. Relation of opacity at 22 GHz to atmospheric signal
level at 111 GHz. Both are experimental values
with the microwave radiometer.
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