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Abstract: Based on the observation of the microwave radiometers at Cheongju, Hapcheon and Daegwallyeong in Korea,
the precipitable water vapor and liquid water path have been analyzed for spatio-temporal characteristics. The observed
datas have been validated by comparing precipitable water vapor between the microwave radiometer and the radiosonde
near the sites. It resulted in the correlation coefficient of more than 0.8 in all three sites. For three regions, the
precipitable water vapor shows similar seasonal variation and diurnal cycle, and that amount of precipitable water vapor
increases from around 1000 LST and has a maximum value at 1900 LST. On the other hand, the liquid water path of
microwave radiometer has regional differences for its seasonal variation, which seems to be caused by the geographical
characteristics including the frequent fog and clouds in Daegwallyeong, a high mountain region (834 m from sea level),
almost flat land in Chengju, and Sobaek Mountains in Hapcheon that blocks the westerly clouds.

Keywords: precipitable water vapor, liquid water path, seasonal variation, spatio-temporal characteristics

2 o A%, G4, dEeeln slolazeeln gre
HEje ] s Aze) fla EARAIN AEE e vasse
W 2 A5 AL 08 oldoR T AREE wAT. 37, T, tBE A /e A4 WED o
WEE GAPI UEsor QuEoE 1000 LSTRE 37

= O

3

A=

ri
.L/
Shid
X2
1o
i
oX,
o
o M
1%
of
ol
N
o
:oé

[e}
=
=

gl

o S FREFS A3
e
=
Ak}

Fasi). 7t Ao B3

V871 AlAste] 1900 LSTO o @& wQlth wed] 7
AHow AQH |8 BT ol HAe| YT HF, MM AT BAF 15 At WA
74 A, ) R FEe] e R4 m HNTE) 5 27 Be AY 1§ AH Jael 710 Aoz A

*Corresponding author: hayang@korea.kr
Tel: +82-70-7850-6835
Fax: +82-2-834-5922



7] Sl EAlske 57

S E3 19 oA g e ohjel 78
o FA . 2, P AFZU 5 SREkH 53

(hydrologic water cycleys 53] 7%= & L2
1) 21CHChahine, 1992). 72 W %2(liquid water),
& FEEES 72 Bdolu th7]#3t oM T8
gk aavoly Fdase] e FEETl wet vt
7] el oA o] 1A dEd Al TEE
F 342 Tast 7] 5 75718 FEETEY &
FO} AIZHAR] WSS oks A2 7R} 7| FAIA
g olgfshet] F8stERE o] Aol

Z 9 H] (Radiosonde)S ©]&3F IS £
SHEEl eSS HOlA|RE 31 23] = 43]9] #F0
2t ABRAR Wil 2 45710 S o1
71ole oElge]l vt mle]aRgolH gir]on|E
(Microwave Radlometer)— X}-L]-li/\]—— AlEle] 2

Ao s TR FEERS stk TR 3L

B SR RSl Theste] g e e J&

1571 °18H A}»&ﬂl Ak, =iel 3

A W, APl Jrze

slom 2009@ 01—? 718744 —?&‘Z—%—
R B E*&, Aﬁ afl, £

4 s A=

Zrjony #& }EA —ﬁ?‘ & T2 g Qe
A7 TPiTER AreEdN A TP
el vnEs | ddEm g ATrE B3 HE
o] o]FoJHthBaelen et al., 2005; Hogg et al., 1983;
Liou et al, 2001). =lolX= 3l'd(Radiometrics,
TP/WVP-3029A)3} th3 (Radiometrics WVR-1100)
of A€ g e A5 AR HAFAH 7
HAThAL8 9, 2008; F3HF 2, 2010). 53]
2006 9€ 30dFEH 10¥ 20d7HA] F 21¢7F O
HHFoA GPSeF FEAES T TP
o] FFHAL RMS 44 B 1mm W= AHEH
ATHEHAE £, 2007).

Snider and Rotter (1982), ¥4 <](1998)= =}
terEoN A5 FEEY BEE AR 75
HellM &) 49 olgdS et A4 Ao
Hlwale] Qe A¥S T3 Ag HUF A=l

-

o
Fo A fsf 74 1S
N §

o

AR |

Akl tig wEAdel ELU:] 0431 JJrX“’ﬂ‘?%"ﬂ &
_/‘|:

1o
N5
0
N
rfo
NE
oi:

o

X
D)
b
Hz
i
>
iy

H 7t

o B~ ofh ofy

L &
o
)
Auj
to
=)
vl
o
X
riy
0\
it
N
CN
4?
offt
N
P
o
)

3717k Az EMQU]EH Jdrf_i de 717

ol Add, 9, AzhE By A

g ALH 7**6431011 e dESl

= -E—E% wAste] ALE o 243 o
S0 ATHATHAESN D £, 2010b).

2 d7elMe grenEedx A58 TPrEd

FET ARE ol8dle] HF, T, HEBAA

Mo <y e Rl
o
o

&
)
P‘E
32
T ol
m

A olBe] BESHS BANTA Foh
A2 o w

B Aof o]gd 2] Qr]E(Radiometrics, WVR-
1100)= 7|23 e 23.8 GHz8 31.4 GHzo] b
AFE FAlEle] AR A ZeM WREE HS5to]
VIR FEEYS AR AEse V7R
VR FEEYS FYsE 71EA e
Westwater (1993)°l] 2] 27]= 21Tt

71l FE719] = 7P (precipitable water
vapor)°|2} ga]‘— Fog Ay 01“* Fr’/ﬂgl o
71% el 3“’?401 = 75717 A
TS e B 2 Ty élxﬂ e
ot 7H% HF Zo] e gom™E B 1g lem’
olBZ W= HE cm’ em? BE 7] comE X
et 25K cloud water)S -5 St =)=
Bo] okS wapy dubzow oA 3] F9
SHEEE Yepfed 2 A7 AMEE g
= 371 7% WY 8 TEEES S5 99l
= mz T¥EH

Fig. 12 grjevge} greEhe #5 A9s
vepd Zolt}, gt emEe 2001 297E 997t
2 HF(364°N, 127.3°E), 2002»4 74 %_}g A o) g
2001 129%E 20029 117K (353N,
128.1°E), 8|3 2006 1%—%1 201ou1 12%;177}11
3 (374N, 1284°E)0.2 o|E3le] #A=S S35}
At & Al ARE g omEE A Al At
BARE FASRe o]y el Aol ofgh Fato)
P 7PEFRS FUFAE] b A& AE




Ojo|3290lE 2iC|0|HoN 2EE T2

oKcho

1‘ aegwallyeong

37.5N

3N

36.5N

36N

35.5N

35N

34.5N

34 =
I'i .5 126E 12656 127E  127.5€ 128E  128.5E 129E  129.5€  130E

0 200 400 600 800 1000 1200 1400

Fig. 1. Location of the microwave radiometer (triangle) and
the radiosonde (circle) observation sites.
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Fig. 2. Scatter diagram of the 30-min averaged precipitable
water vapor measured at radiosonde versus microwave radi-
ometer: (a) Feb. 2001-Sep. 2001 at Cheongju, (b) Dec.
2001-Nov. 2002 at Hapcheon (except Jul.), (c) Jan. 2006-
Dec. 2010 at Daegwallyeong (Rainy case is eliminated).
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Fig. 3. Difference of the precipitable water vapor between the radiosonde and the microwave radiometer: (a) Osan-Cheongju,

(b) Gwangju-Hapcheon, (c) Sokcho-Daegwallyeong.
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Fig. 4. Monthly means of precipitable water vapor observed by microwave radiometer at Cheongju (white bars), Hapcheon (pat-

tern bars) and Daegwallyeong (grey bars).
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