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Abstract

Temporal distributions and characteristics of PWV (Precipitable Water Vapor) and LWP (Liquid Water Path) are inves-
tigated by using the microwave radiometric profiler at Haenam NCIO from 1 August 2007 to 31 July 2008. Temporal
variations of PWV are closely connected with the thermal response of water vapor in atmosphere. The variations of LWP
are characterized by the rainfall variation being basically attributable to the heavy rain-bearing clouds. The frequency
distributions of PWV and LWP according to the four sky conditions (‘clear', 'lightly cloudy', 'cloudy', and 'deeply cloudy")
by total cloud amount at Wando Observatory corresponds with a change of slope in cumulative distribution function for
PWYV and LWP. There results implies that the classification of sky condition can be applied by using the distribution of

PWYV and LWP from microwave radiometric profiler.
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Table 1. Instrument specification and output files.

Function or Parameter Specification

Frequencies
22 -30 GHz

water vapor band 22.2,22.5,23.0,23.8,
25.0,26.2,28.0, 30.0,
51-59 GHz
51.2,51.7,52.2,52.8,

oxygen band 53.3,53.8,54.4,54.9,
55.5,56.0, 56.6, 57.2,
57.9,58.8

minimum frequency step size 4.0 MHz

Pre-detection channel bandwidth 300 MHz

Antenna system optical resolution and side lobes

22-30 GHz 49-6.3° -24dB

51-59 GHz 2.4-25° -27dB

Integration time

0.01 to 2.5 seconds

Vertical resolution of Data

surface ~ 500 m : 50m
500 m~2km : 100 m
2km~10km :250 m

Data file format

ASCII (CSV)

Levell products

Brightness Temperature

% algorithm : 4 point nonlinear model

Level 2 products
% Algorithm : Neural Networks

Temperature, Water Vapor , Liquid water and Relative Humidity
(RH) profiles and column integrated vapor and liquid data

i) QnjEo|A] AEE]= 717342 Precipitable Water
Vapor)d} £EE3F(Liquid Water Path)2 o]-835}o] o
oFet BA Q50| 43)=]gicH(e. g. Barbaliscia et
al., 1998; Guldner and Spankuch, 1999; Wang et al.,
2002). Barbaliscia et al.(1998)2 o|gzjo} Zulo A
Z)= 2] @u]E|(Radiometrics Corporation, WVR-1000)
9l g7 2%, 24573 (Integrated Water Vapor), T+
EE3F(Liquid Water Content) AEE- 0|83} o]&
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Fig. 1. (a) The receiving/processing data procedure of the microwave radiometric profiler (Radiometrics Corporation,
TP/WVP-3029A) at Haenam NCIO and (b) absorption spectrum for two altitudes and water vapor densities (Solheim et al.,
1998).
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Fig. 2. Microwave radiometric profiler cut-away diagram (from Radiometrics Corporation, 2007).
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Fig. 3. Collection rate of data (shaded bars) and data loss (blanked bars) during each season.
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Fig. 4. Monthly mean of precipitable water vapor (circles-solid line), liquid water path (square-solid line), accumulated rainfall
(vertical bars), and surface air temperature (dash-line) from 1 September 2007 to 31 July 2008.
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Fig. 5. (a) Annual and (b) seasonal cumulative distribution of brightness temperature at 22.3 and 30.0 GHz (from 1 September

2007 to 31 August 2008).

2po) 7719k AEL 7HA e AZFFET} THE AA D
otk 7, A AALeIN nhe] L AALBES
# Lo R0l w] 914] A A o] 74 Qs A A%
7] AAGE 73H(trendy o[k Shet. 2, EMD 4]
& o YA AALE ThaFe AHTEe) YA
1§ B N AGE(MFs)7 7 3H(rend) E37h Bl
ek, EMD £49] 57143} 04| 18-& Memahon
et al 2008y 2z3}7] vheity. A4 el oule 2}
29| EMD 242 topst 7971 x\et 225 e X
e Rojehs ZR IS ol 43}o] $:5H9a Kim
and Oh (2008)9] 2|3} ZYE EMD 7| xS 0|83}
%t

3. & i

Lo

o

ot ARP7IE it 7 SR 22 54
Ao E7] Y3l AR, AHS vIRSt FAEER
b e, EMD WY 52 o|8sto] A
o}, gs), AZHHS}o] tsf A Ryt

At

31 WyLTFA ST MY

20079 9YHE 2008 8Y7HA ] 7R} 4
=T 99T M A5 A7 AR
4

2o g AALT WA Ui gichFig. 4). 7

] ERisks AH R, 7Y B 7PEeTe] 5.26
cm 71 3 29 HH 7P 0.67 cmE 7
.2 b2 oIk o8 7P 3ol HE 4.56 cm
2 o2 A-(E(1.59 cm), 7F(2.74 cm), A-&(0.94
cm))o]| B]5to] Y535] A 9L7HA] 2 gho] A&
= A9 54o] Uehie), 987 A1) BE
= Flaere] dua Wslel fAele] F o] A
A7 0942 2 AT BHoET ff7] Fofl &
Ashe $571%E LEo) Golnz 457]9 @4
Hh-S{(thermal response) o2 o]&|st 7| &8H& 9] 717}
Srae) wEo] Ui A2 o 4 9o olo] we) 7
SEFY EHgolA = dF 691 94l F W =
Zrol 22 0.63 mme} 0.97 mm=E Ve Y5 7
sy il ela) 647 eo] Yaro g ois) 9%
ofl 74 Bot fARE MES Holu] T wise] 4
= 0992 o}F T2 A Btk o|8d 5=
o] YHISR: B4e] WSl E £28 4 A=
o] 691} 9ol 7l 75 F~E(rain-bearing clouds)
o] Wi 5] AYsH= A oA 7]Q1T Aoz Alz ).
PVt TEEe] PHst BE S4S AN
A 7] 913 Luizte) 2o wuje wleE, 7
7, el sl AddEn 9l BXE RHEE
3t4(Cumulative Distribution Function)& ©|-&3}¢]
sl o] 9la) +%7]9F TR} Velo] &
2 = 99, 22.2 GHzS} 30.0 GHzS] ¥l7| =9 of



(@)

100 -

10

0.1

Percentage of samples (%)

0.01 T T T T
2 4 6 8

10

Precipitable water vapor (cm)

(b)

100 5

10 4

Percentage of samples (%)

0.1 4

0.01 T T T T
4 8 12 16

20
Liqud water path (mm)

Fig. 6. The same as Fig. 5(a), but for (a) precipitable water vapor and (b) liquid water path.
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