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FAFIFI KR IEEESH 2 (Water Vapor Radiometer; WVR)EHIA & H Y] [ /K & (Precipitable
Water Vapor; PWV) K #HE7k (Cloud Liquid Water; CLW)IR & &8 » i LIBLAIS R HEhRE - B
BRI RENA+EFE=A+/\BE -+ AHMESILRRIEFTEE B8 7T 23.8 & 31.4 GHz fifd
RSB CGER) - BIIRKF AR e R A R L E R A i » (A RIEESE 15°d8/E)
B 165°(F/Fa)f] » & 15°— KRB - /KRR BB ISR BN - EXRTEAMATA 90°) kK
SR EEG R R 2.4 cm FEFTREY 6.5 cm > IRREKRIMHARE KA 0  m BIERN KA 7840 14 m
i » FEMIA 15° K 165 BRI RN » B fk(stratified) KR BEY - FEZ A fmEER [E A EE

AR -

RS HIEKE - WK - IR - LR - ERETEE

—.\E“U‘ ?

KRR BRI B L CRE RS  FE30)BS -
ST R A A R SR M SERA
R TR F R AR R T BB e
Z— - BN » FEF(thunderstorms){F1E B RAMFRTY
A RS E KRS TEAEEE
% TR - EMT - RS8R
T EEETI TREN - S E X
WEEELSEW - F9E - 58E % (Christopherson

1995) » S K » $Uk i (microburst) LA HITRA -
NERENERERER] - R - EREAMR
TEBR AR L 2SR AR - HEEKR
RARMELR - WHA RHAHIKR - KELFEHE
HIZKR > TMERTLMEEN X RAMBU T
fi#  EA LA ERERRRMERML 2L
EHYRME -

EERE - FFRT S RRRER - WRATHE
BREASHENTE  EfEETRRPKEEZE
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EEHEE - KPS - RTEFERRSIES
FERAEATBHRE - RORGEZH AT LU He st
18 F R B %4 (Nash and Suhmidlin 1987;
Ahnert 1991; Shea et al. 1994; Luers and Eskridge
1995) » Hrh > [BATHERETEX0.5°C [N - IRFEHERERE
FERAR 5 BE » RERERZe (I HE B m] DA 5T
HEE] 30 NEER - HEEEITE T EES T
RN - SRR EEIEE R - — i —
EE G - — R RBERREE > FE R RERE
Z2E R RER M —HERRBIRE A - B TR &
HRRAMBIBER - EFTER K AT LU ZRE
IR K SR B M Y (lidars) » ZERER SR HI
ZE|ERIEEMET B (Solheim et al. 1998a) -

BENRMLZ 2 RERBARMAIE  Fia0
P& E N T B E\(thunderstorm downburst winds)f
58 ZUE\ Y] (wind shear) £3 R K HAYE — KER
(X AR BIF#EZ)Lyons 1997) » NENTE
AL 2RI - DERKEALTZ KR EN
B THSENE - AN RIEZ B RS &3
£ (IR REIR - RESMET - EEARE
MIRSRENRE - 3 3 RARRB TR - SEES A
HaT - BEMBIEN T BN KR EMAE
5122 (Alishouse 1990; Schluessel and Emery
1990; Liu and Wentz 1992; Gao et al. 1992; Schulz
et al. 1993; Bauer énd Schluessel 1993; and Sierk et
al. 1997) - MIH KRR T B R R AR R
REHER R HEZU4F(Westwater 1978;
Hogg et al. 1983; Sheppard et al. 1991; Han and
Westwater 1995; Westwater 1997; Sierk et al. 1997;
Solheim et al. 1998a; Snider and Hazen 1998; and
Frate and Schiavon 1998) - b4} » EAFRA 2 2 FHRA
BIZ0 Hill(199) LIS R 4T S TR IR R R 2 R
ZHIE G KEER > LLK Solheim(1991) 7£ 3 B

PAEVEE

BT EHE TN

Boulder [ F 3t 11 %8 &% 51 85 3 2 /3 9% (Denver) #%
SRR AR KRFBERKEREREASHR
% BUEAERT - BEEHOKERB L -
FENBEPEMEEN T ERR 2B
MBI B AR » MERMHEM RS 8E e
ARER - 7 A E T HiE /K3 (Liou and England
1996, 1998a and 1998b; Liou et al. 1998, 1999a,
1999b, and 1999c; 1998) B KR 3L (B Je 45
1999 5 Liou and Teng 1999) » FEHAZE By 245 ik g
BEt o IREEIRARE - BESHER > M2
B ERNZENTRERR R E5E
RFHE - RSB HKHIE S - Wit - RFTEH
H-ENRHEE  ERREMTENEIAR
th PWV B CLW H$REHRERTEST - 5 T35 —HH
1B AR E S/ M B B IR A O SR K
R PWV K CLW #& BBIERIRIIT 257 23.8
K 31.4 GHz 5K R R T B 7E P K g d bk
IR T3 Tl - 6 B EAATE 15°K 16597 -
15— REEIEE KR PWV K CLW fy

—RAEE HIFEIR . IR T TEREI I EE B 2R
HERES  EEOEWESE S
(forward)i%=X - BMRFEFE 4 - BEREMZY
HERAEK > DEATEEC SIS S
1B (backward)1=, - 7EHAHE AR (forward 8=,
WIEEY) - BEILE S By BRI {R(Ulaby et al.
1986) - HATAEE —FBR - M LIERN HES
FEFIRIRRERRHR B A RIRREGE - KR - =
K~ BITEIRR) - EAEKR R B RS 5
THHAZ SEIB EH ] E (England et al. 1993; Westwater
1997; Jung et al. 1998; Barbaliscia et al. 1998;
Snider and Hazen 1998; and Solheim et al. 1998a)

AT P EIBIR - AHFRELLIES] - RN T
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— itk B RCRES SRR R ) - FEF
FIRGZEFRHR SR RURRE - B4 PWV & CLW
FITEMAY 23.8 & 31 4GHz FEEEIHIE » A
RARRAR - FEHAK— ERE A SR K R s i
EELHIEEE © LIS PWY B CLW » 3 FiI BRI
ZBRREE PWV - B EEREEZE TR R IR
CLW #I% A H SR A B CLW 38 )
BB, SR CLW 2533 -

— - EHEY PWV E CLW
CF-9: 8

MR ER R AR HEEUlaby et
al.1981)

dB(r)

ar(r)

+B(r)=J(r) M

Hep o
oB EF R (brightness) * W/m’-sr'
o r BB (FEHE) * m
o 1252 (optical depth) » neper (Np)
o J 2 YERK B(source function) > W/m?-sr o

fe=0(1) AT LAHE RS sth TEn R 5 E R B O A SRR A
FEP0E

-7(0,0 -7(0,r dT
B, = B(x)e O 4 fJ(r)e © );dr ?)
Hrp
T(I‘,I'l)E_[,K'c(I‘")dI'” (3)

He» x, BRI EERE (extinction coefficient),

"Sr & 8% A steradian Z 45 E -

BlER% 143

Np/m o FERRER » 1R Rayleigh-Jeans FHIF
TR LA B Q)

Ty = T,.e "% + f/{e (NT, (r)e " dr (4)

Her o
o Ty MRS R SEH - K
o T, RFHERTER7 ) K
e T.RAREE K-

— RS ARG R REUH eSS
A REEARET » BT AR BEN A (G) K (4)
HIEEURE - /KD & B R FERRAX
AR I B ER ST R 0 R - FTLARRE
BARBRIARHE PWV K CLW 73 » Bl20 -
22.235 GHz 7K R WHE#S B 50-70 GHz & 58RI
SEAS B P AR E ] PWV SR BB SR - TE
BB CLW IR KRB SRR g i s
K HAHE A ARZRAEET CLW H4#(Solheim et al.
1998a) - [F]H » & A W] LAF]FH 22.235 GHz /KR
WHRART AR » TEH A% TR 32 B J7 15K (pressure
broadening)&Z ZH 21.6 5%, 23.8 GHz I AR FHY
PWV S & Fh0 L — A EEE BRI T LA K
flizt CLW 28 - §ilan » AR FERT 23.8 &
31.4 GHz W& - BLAX FFom » KEFHI PWY,

“cm, K CLW, um, & &5 RIa] Bk

PWV =Cpyyo+Cpyyy xThy +Cyy, x T,

&)
CLW =Coppo +Coppy X Tby +Coyyy x T,

(6)
Hoefr
o CLIFHAS LN PR - T
% PWVO,PWV1,PWV2,CLWO,CLW1 K
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CWL2
o Th B FEHR K> TEi=182%
HIf7 23.8 K 31.4 GHz

HEESTIR ST PWV K CLW &8 EEEA

_Eﬂi BETREETEE2 N\ +AERNRERE

&R M7 © DL NOAA Wave Propagation
Laboratory 3§ fRHVERSTERIEX G K RIBEAE
23.8 K 31.4 GHz B5Z18(Schroeder and Westwater
1991) - ZEARIRERZEBRZE - 8 - BEl
4ME&Z 0.1 hPa > L PWV - CLW RERS FER
Wty - BRFAIEREE - RIREZ R R IR M
CLW &aA - (it - — R {FE R B AR EER
BWHE—2FER CLW HIF1E - SRR iRt —
E“PHEERR B4R 7T LAFE 3 B &R (forward)
R BE R KRS 45(Han and Westwater
1995; Solheim et al. 1998a; Snider and Hazen
1998) LI EAEHE PWV K CLW & & K ig
RHEGREA T R R TR B OERE - anth—2k
BV — S HEEEER A= - TR SR &
ek B EHREBOK - BERF TR/ (Westwater
1978) o A 72 2 W& RE 7K B 1% LLIR A& 4 (moist
adiabatic) 5= f&Et(Albrecht et al. 1990; Han and
Westwater 1995) » RE& B AR RE /KR S L=

(mixing ratio)F & #k BLfR UK S IR S LR EE
= OE # B OF m £ 5% > B
dw,/dz =—dw, /dz ’ H & .

w, =g, /(p—e,) €5 0622 p BARE
710 DAk e, F/KISSTIRE - (Kt > CLW & BEIS

2
([Powidz)/ p, » pBHeREAZ R p, 5

ZRIHEE » AR z]1 K 22 B Re/KIFAE < &
& -

5 TECAMBRAT S CLW e

R

BT R

& HREMIE - REFAESHEEH(LASER
ceilometer)BC & » 400 Han and Westwater (1995) - &
RAZREBIRE K B EZ - BRPRATERERER
SEEHEEB U N KN B - BRI R S EAE R
38K - Han and Westwater (1995)5>BI{E3% CLW 7
THBENREER 90% K 9S%EFF 71 » RAEHE
EREA > BRAEMEERBNT » Mk
BT EC EEREHERHC EERE—H -
#KTT > Solheim (1998b)EI{5E I 93%35K, 94% - 4R
WAL VREENREE Y R E R (HRRRGEZ
ZAHENR B R 0 BhR s > KDL
HERAZAHEMNREE > B LUHRESE —fSEEGE
B - A3Crh - [FIRFELER 90% ~ 94% K 98% =fEfR
a0 W HEC A BB NIRRT - £ = AR RIk
REBRRHEEER AR - BRERBRD SN
EHGHRR R

FRNETRERHIZE A » FMIEEIRA Han and
Westwater (199585 EREMIKIES 1 & PWV
K CLW Kiffy - BT S ERET 2 B &0 Snider
and Hazen 1998) - #X[f » T AT EEERIHETT
MR - LEREAFTEEE R HErS M - 5
— RN R\ E PWV KRER
BRZEERLZ LE S (RO 28 = E7) - RIRBRZ#ER IR
HEER CLW 8l (HFEABRRIFMRE THE
EHEEER - ¥R TTHEE CLW A MR
M FTLARIRERZZ &R B ATEIFT S |58 % SURRAT
M -

TR A IR  LRIR R E MG
23.8 Jz 31.4 GHz JE iR A ZN(5) K (6) » i kSR B
DR EEREE RS PWV K CLW fitt
B BB HIRELE 90%EE I/ 044 cm
(11.7%) Kz 508 1 m (28.9%); £ 94%HF43 BI/INA
0.36 cm (9.5%) Kz 405 2 m (39.7%); 7 98%HE43 51|

l?tln+
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JINFA 0.25 em (6.5%) % 215 1 m (53.2%) - ELIAR
ROSEREHERLEER - HIAESIHIS ARZEAE 90%HE 5>
RIREE] 0.19 cm (5.0%) K 302 wm (17.2%); 7F 94%
B3 RIEE] 0.18 cm (4.8%)F 198 1 m (19.4%); 7F
98% FRf 43 Bl [ £ 0.18 cm (4.7%) Kz 110 £ m
(27.4%) - WER—FIRBKBEBEt+EER N+
NEZAMBRKEZER » REZ PWV K
CLW K Io{EEL AR DU DA 23.8 J% 31.4 GHz
< SEIR B 53 B R S A R B R IR
ZERRGZ PWV K CLW BRI HRZ - £l
W Tb K 7 53 B E LUK RS2 18 B 2 4
B - TOERYEERITITY  EEEREN
RAYEEHEEE - HI2] CLW B 285%FHR AN
PWV 1y 22.6%(EEFE#%ERIEHE) 9 HIRZE
REEF A B RAR -5t 98%E XTI S CLW
ZITHIRELL PWV mHESCIES BED £ 8
R CLW HY£E ¥ 2 40 ¥ 3 K37 % (285% %}
22.6%) - HIFHEIRTE 98%IFEERHT PWV & B
90%K 94% W& RERERZZ &kt 2 FHEHE - i CLW
RIZ @S RAB/ MEE B K » WE 1 B

98%IRFHTEIEREL 90% Kz 94%EE A 1:1 HusR E - it
b LIRS R R RERRERAE > Ll

BRIESA » AALEBELL 98%ZE B ST EER SR
W53 HT - LOEIEEER PWV K CLW K » HELE
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ARG R (O) P2 FERANA > 20F

PWV =Crppo +Cppyy X7, +Cpypy X7, (7)
CLW =Crpyo +Coppy X7y +Copypy XT, (8)

Hep s

o CLINIZEBIHE EEFHFY - Np» FHEi
RFE PWV0, PWVI, PWV2, CLWO0, CLWI1 F;. CLW2

o 7, BEHIRBHSINE K- TEI=]
B 2 SRF 23.8 & 31.4 GHz -
FHFRESEIR C BRE

Tb=T, xe " +[1-1(0)]xT,, 9)

Hep»

o 7(0) BARZHNECITLLT oK) -

o, REKRKRWF 5 4 B & (mean
radiating temperature) » DI FERUOT

x T e_j"xxadrds
[ =T,

T x
f K,e L ds

mr

(10)

Hro o x, KRB KK HR B (absorption
coefficient) * Np/m » ds (XEHB/IMIBERE ' m °

F— KBRRECHEFEE/\TAFE=AMNRKEZEER - RKEZPWVRCLWRI T EEERER » DIk
LA23.8 %314 GHzZ ST BREAE 53 BB Air 15465 SR B e FH SRR ER 2 BB R 1§ Z PWV R CLWHH S
HiRzE - FEIAN TO & T S BIRFIAARITIREDEAZHE TR - (A Th SERRREEPWY0= -0.60,

PWVI= 0.11, PWV2= -0.063, CLW0= -500.3, CLWI= -11.4 FCLW2= 40.5 T JESF{REESPWI 0=
-0.22, PWVI= 23.98, PWV2= -1431, CLW0= -232.9, CLWI= -1684.5 }CLW2= 6582.1 -

ZHJEH T9(E RHEE(ES R ¥ HRZETD) BRE(T)
PWV, cm 3.79 0.856 (22.6%) 0.25 (6.5%) 0.18 (4.7%)
CLW, ym 403 1148.6 (285%) 215 (53.2%) 110 (27.4%)
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Tb-Based PWs . “r-Zosed CLW
£ U fo) Pns 4T —_j g 10 3 RH= 94% i
’F g £ 4 1
2 v 1 BRI o 1
E R 2 b
S o R i
+ — -
3&‘ JE— g Lone 4+ +H 3
& . L
Por § sox10°f e 3
T - o
5 Tt o ]
oot 0 .
0 : 4 6 g 10 o 5.0%10° 10x10* 15x10% 20010
Retrieved PWV, cm Reineved CLW, cm
Tau-Baosed PWv . Tou-Bosed CLW
£ i g 20x10 in) RH= 94% ]
w o 4 :
> 3z 1L.5x107 -
3 + } p
a o W ]
Y * ] g 1.0x104F + 3
B ? L 3
v a 3 ;»*"' ]
'’ o - -
i g 5.0%10 ‘Mw :
w | 14 0 P
o 2 s 6 8 10 o 5.0410° 1.0x10% 15x10* 20464
Retrieved PWV, cm retrieved CLW, cm
Tb-Based CLW Tt-5ased PWv
son0t e - 10F Py 2
E (¢) RH= 30% € L Pz 387 i
£t
. : na
(RIS - BF
; 3 o 1
Z sk
JF ; 5 1 F 3
vt ] ¢ af 3
? 1 ior 3
E + F 4
3 &t 3
- 3 * ot 3
50107 Lariof czag? : ¢ K 4 6 6 1t
Retneved (LW, cm Feirz.2d PWY, cm
. Tau-Bosed CLW fau-Based PWV
INE s e 1 e '°f Tz 987 3
L 3 o .k 3
at ot . 81 =
Sl P B 2 F + i
; ; b i oop T 5
: " N 1 e f o 1
E ! e t L
’ .k > s F i
P07 = £ o
R ] s 2F
z t ] E £ s j
H N ] 0
) 504103 1.0x10* 1.5x10% 20v10* 0 2 s 6 8 10
Retrieved CLW, cm Retrizved PWV, cm .
Tb—Based PWV . Th-Eus=3 CLW
s OFTT (e AR wan ] g 20-10 (h; =r= 95% i
© e 3 ERESTMS 3
3 - E 3 , ]
[ - 3 o0tk 3
[y - < 5
[ 1 - 1
r 3 5 sox10°F R 3
4 7 b g 3
r ] @ 0 ]
3
“ . 4 6 8 10 0 50x10% 1.5x10* 20010*
Retrieved PWV, cm Retrieves (LW, cm
Tau-Bosed Pwv . Tou-Bosed CLW
¢ WETT (0 Ras ven ] g 2 (1} Fn= 95% ]
Tk 3 o . i
8 ] £ 15000 3
- ] 3 ]
. 3 o ]
W ] & roxiotf B
= 2 + &
] B 3F g ¥ 1
3 2 50410°F W 3
5 ]
+¥ ] 3 1
- ® 0 .
s 6 3 10 o 5.0x10° 1ot 15010 20x10
Retrieved ©wv, ¢m Fetrieved LW, cm

B 1 RERE T CEE A AE I RRIOTERE R £ 90% - 94%F 98%(8
SIS PWV B CLW &8 - REVASIEAFIL 238 & 314 GHe Sl ROLRRE1S
MO« BEARFCR 11 1800 - SERIRZE AR IR R — (B4 HEASRHIAR -
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-TL:L 2.0 -—;
Y L C
3 i
< B
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=3 + et o it
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=T g o T %*%} ffr »
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2 RBREETEEE /AKX

(March of

BILR SR RERIRZER R » LL 9B%EPIFTIEET 23.8 K
31.4 GHz Z KR (2)5E B R (0) 612 » R EARHERI(PWY K CLW & & - mIRELERHR
ERARREA—ETEEARER -
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Cloud Liquid Woter, microns
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B 2 BRBRREtTEFER/\+ASENR
BRERZELHRL  (hEtATSKRAE 23.8 K 314 GHz
HI(a)5Z B K (b)) AR » DARAEBHI()PWV K CLW
BER-1EE M KRFERAE23.8 % 31.4 GHz
B IMEST BIES 65.7 B 40.8 K AESBAUAEHE = (1
SYEEYRIES 23.5 (35.7%) K 34.0 (83.5%) K » —fi§
ME * KRRHVEES BFE#E PWV BU/K CLW & &
WENTRE BN R OEIEREC IRE - RS 314
GHz ZYRRE/KEEE K » 1 CLW FESBHy# Ll
K DA Z(E S EEX -

Z-EBHURBRERSH

BERBINRENATEE=A+/\HF =
+ A HEEEILRRUEET » KRR 2
AT R L - e TR E R ks AL E
) 7 T B4+ T R AR S 85 e i 7 1 B 28
BERKER - BERPERER 15°K 165°HH]
A 15— REH) - ERH—ENERET
—EER AR5 T 383 #H 23.8 ) 31.4 GHz [f&
FERAZIRER - AT KRS
B3 Radiometrics 7\ B AR L R {ESERE 23.8
K 31.4 GHz» #F 23.8 GHz R K E &1 . EXR
BRI L% TP R 2B RS E, 2. &%
SERB IR E T 5E 8 (downlink transmissions)f
- HRITRER 0.25 Ko “PIHRIEE (beamwidth)
1E£23.8 K 31.4GHz RIS 5.7° K44 -HTE
HBERINE ¢ 1 DR E KIREE IR S Y T i
HIEKIE; 2. DI &R EP IR KT HEiE3 &/
) e KRR MIA (90 EE/RD) 8k, 3. #8/
BRGER  ZR BB, DK 4. BBl
NEBHMABIE)F3 . BIEEATE -

BT HE T FHMERTI 90% ~ 94% K 98% =f

=

R

R

B TR

MEEHREERR SN - B 3 hBRmEREEZE
BYERTE 1A 23.8 K 31.4 GHz BYSEIR K HAREHFE
WVR Fifl{§:Z {8 - [ 3()FURTE 90%HRFRIRERZE
[FIRF =t 23.8 B 31.4 GHz ZEi; (b)AIEE/RTE 94%
IRFSRERBRZE7E 23.8GHz {EAH AL 31.4 GHz By
SR (ORIEURTE 98%HF RERERZEME 238 K
31.4GHz {15528 WVR BIHIERY) S - EtkiE
BB ERDREEER A TR B---LL 98%%
Bl EE RAMIEATERA -

4 £ WVR Friil{§Z PWV B CLW KH
M FE R ERIFZe(18 2 PWV {H » BEAM S » W&
MBS - RINRLLY CLW » ZERREREEZS A
& CLW 8HIE - H CLW WERHNEE RS E
5 HEFRARKRBEINEAERE R ER > #HE
SRISHREB AR » Bk CLW JEERE
# - [LE(E 4 BiE 3 0 STIR TR RS PWY
B/ K CLW #& ERIEINmEg - £ AE R
[l KRITRAE 23.8 K 31.4 GHz 5SS B5
57.8 } 32.4 K- tHHHIRHER (H 3 BE)5 BIES 20.5
(35.4%) K 27.1 (83.7%) K s 5 - H5{E/ N RBI&
+EEBN+AREZARESHOKHE - 28D
BB 7.9 K 8.4 K - iEZRFRNEIER PWV K
CLW it 2 LURFZEERFRTE PWV & CLW ff
= HfBESRIE 3.43 om F 262.5 um > $5/NAKE
¥ FERIETEG.79 cm £ 403.0 um - g1k —) »
HARE BN H15 0.36em (9.5%) K 140.5 um
(34.9%)° 350 BA A RARE 1 #£ 23.8 2 31.4 GHz
PO I TEARE I PWV K CLW fHE B - W
FESER LR BIARIS/ NA 1 (R
HESEVTE 23.8 K 31.4 GHz [EESEZEA RIS 0.227
(0.136) Np k¢ 0.126 (0.198) Np> F r-friz —EEE
AR > WERFEEHRENFEERDREE
& o #& WVR EBLEERERZZH 52 R HLR 22 AT
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500 B T — .
e Tb at 23 8 GHz ]
250 Th at 31.4 GH=z -
- 4+ PRadiosonde Tb at 23 8 GH=z ]
= # Radiosonde Tbiat 31 4 GHz .
= 200 H —
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& 150 .
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£ 100 —
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78 80 82 84
Day HNMurmber (March 18 25, 1998)
300 [ T \ T - T . . .
- Q4 -
F eres4= Tb at 238 GH=z ]
a0 e Th at 31.4 GH= .
1 ; 4+ Padiosonde Th at 25 8 GHz _
o + 4+ IPadiosonde Tb ;q( 51 4 GHz :
200 . ]
" _
v ]
2 ]
o ]
o 150 —
e -
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a * ]
2 100 e —
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=N - ]
D = .
- /‘-//\\ e
50 TV e
- R +
ol N 1 N , .
78 80 82 84
Day Number (March 18 — 25, 1998)
S00 [ T M - v - v T - - . .
r =y e8= = Tb at 23.8 GH= ]
. T at 31.4 GH=z -
N ¥ + + Padiosonde Tb at 23 8 GHz 4
= i " + Padiosonde Tbiat 31.4 GH=z .
oz0o0o - . —]
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ABSTRACT

Utilizing a ground-based, dual-channel water vapor radiometer (WVR), measurements on the integrated
precipitable water vapor (PWV) and cloud liquid water (CLW) of the atmosphere were obtained. These two
sets of data are used to describe atmospheric dynamics. They were inferred from WVR observations of the
brightness temperatures and optical depths at 23.8 and 31.4 GHz collected at the Central Weather Bureau’s
(CWB) Taipei weather station on March 18-25, 1998. During the field campaign, the WVR was initially
installed due east, but was turned north periodically. ~An elevation mirror was applied to guide the atmospheric
emission to the receiver. It is designed to rotate perpendicularly to the WVR itself so that it can be
automatically adjusted to scan the atmosphere every 15° at angles between 15° (north/east) and 165°
(south/west). WYVR observations show that the PWV has a variation from 2.4 cm for clear skies to 6.5 cm for
cloudy/rainy conditions at zenith, while the CLW varies from 0 to 7840 z m for the corresponding situations.
In other words, atmospheric dynamics in PWV and CLW are clearly observable. In addition, PWV and CLW
observations at angles from 15° to 165° indicate that the stratified atmosphere becomes a less appropriate
assumption with angles departing from zenith.

Key words : Precipitable water vapor, Cloud liquid water, Brightness temperature, Optical depth,
Radiometric sensing



