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BIERNTORE o FENIK » 1989TEMNEBHIE
t R & % ES 31 # (Taiwan Area Mesoscale Experiment

BREHMMAG 6 A1) r WHERRK » TAMEX) » DR FI A £ R/ BRI HF -

o T i R & {2 I AU K R R A L R 8 AT B
BoARNREMBERE - hHAENFHZ W
RERBRENEHEERNNPIREHFERAR
FERL ~ B SUHE 15 I A R RUAEE R I O e 1

BRABEERTNHAZIPIRENRAKAS &
B - BTREARRRAEORMERAZEN
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TAMEX Jfi R P-3 e i@ St it 47 7T+ R &R
P FERAHRRBEECMHNERENPRE
B R o P — 3 Tt 5 Ff 1 45 48 BH B 3 (lower
— fuselage radar) 63 4 B2 & % (tail radar) o IR E
ERMHECband (5 A%) Eig > TRAREGEHE
5B B K B AR BT o MR F & & X-band (3 14
FIWEHEE R THAURARKEANBZEH
ElksE RS » BRI AE - BHBR > BERBRE
ZHALEMEER KK FEFEIERE RS EE
B Ko

Lhermitte (1971) & 5 18 i % #8 b %) Z 1 5 ]
et L r iR R RN T ITE o £1970 &
Rehf» ERBMOMEAF R P LMK » K
PR L T RIBERAINRAE > WiETE KRA
750 W B o 1982 fE NOAA 7E EEERE WM E F{E
P-3 R > g HBRSRAMEE
$) 5 3E W ¥ fE Lt B (Jorgensen et al.,1983) » #& R BE
TARIGM I HEEELH P REN R AN IER
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KA I HEEFHERNBLEITHR > XY
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HE A (#1500UTC) B A THHBMNERHEE
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Jorgenson » LeMone and Jou (1991) & F| fj P-3
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FARETZRHE - 07 Moo RO ¥ it Rk e M AR R
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RPMESHKPREHRAEE - FANHR
> SR BY R 46 [ IR RBR7E R AL B . ERARE W
B> HRaItfEEPIREBEMERE AR
RKiBR o

FHEAMFEEN RMRHMABNBITH
BREPI RGN FHEEZREO&KN - o0
198746 A16 H¥MPREBENRSMEHREE
BRIZPREHRAKANBETRENBLEH -
i SR i3 I 3 37 B2 7k 2 BF 13 Jorgensen et al. (1991) E
HMERE AWMB THRERANBITHBUNKX
— based MMl TAEVE L 2 BIBR S FERMA o145
B EAXDhRHALSTBEAREMYTREAE
53 B 45 R > I £2 Jorgensen et al. (1991) ¥ & £
EATH B o 5 — J5 0 4% 3R [F B 45 &4 AL G F@ R 5%
KENPREBEMNSHREBIREWRREE
M LR h LA e FRPREREAR
i 4 T B B SR AR A b ROFE B9 3 SR 4K 05 T A9 88 SO
F) E 3% & 65 84 (Brandes » 1990 ; Zhang and
Fritsch » 1987 » 1988 ; ) SR 7E R IBIE M W & KX
BB o MILFIFIRGE 8T EE— P RJUHA
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FEXAEE_HUHPIREEER I $HTEF
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Characteristics of the P-3 Airbarne Radars

Parameter LF Radar TA Radar
Transmitter Frequency 5370 + 6.7 9315 + 11.6 MHz
Transmitter Wavelength 5.59 am 3.22 am
Transmitter Pulse Width 1800 m 150 m
Pulse Repetition Frequency 200 s! 1600 s
Peak Transmitter Power 70 kw 60 kw
Receiver Dynamic Range 80 dB 80 dB
Gain, Main Beam 37.5 dB 40 dB
Gain, Sidelobe 23 dB down 23 dB down
Horizontal Beam Width 1.1° 1.35°
Vertical Beam Width 4.1° 1.9°
Antenna Stabilization Range +10° +25°

Maximm Range
Nyquist Velocity
Antenna Rotation Rate

pitch and roll
371 km

2 RPM

pitch and drift
93 km

12.89 m s!

8 RPM

—BHES DT,

P-3 AR & ok 721987 6 F16 8 1449UTC hRHI @ik W, 7 +” X & MM 4=
#, RBGMEARNR, BB (KT @) - BHES L, AB(EALF @)
LB RAA G A 5381 0 R,
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PIRBEBEEEAREMB I HEE > HIEK
B322 0% » B X-band i > BABBMINE—
o R EERINH X B EH R 48 (vertical scanning)
s B RAR ISP A RS RATES R EE o M b
#HEBHEZREHTXAEMNAR o 774 (Azimuth)
MEBRRIBIELARBE » KRB EH(
[ ¥ 1R /2 )360 fiE o

HREITRAEE  FERRASERE B
A0 b R M (M BE o BR] IR REAE 22 R o 9 o AR R 4R
HHREHE BIBBETERE -BAHTS Y
3% R B B AR R — M4 T o LU BY Y e 4%
i JE 130m/s 1 Z bk 0 R KT U5 Lkm ) B 15
R c LB HIKTEHMITEHNBLAR o

(Z)BEMERERRE

EA TR EERABRENBERN I HEF
AR M - B E MRS W R E AR
Z2 O RKNKEREEBESEREN  FEEERN
EEAX REMSBEHERBRFHEMBENT o
1. 4% [ J 3% 4 [0] i B %} & fif (data merging)

REREHEEREMEERTE#ERAR#R
TMEMBERMNRTESR > RENSIF » H
I ERERENANEAAH c BREASHMNE

Bl

HNHE

EFEEDEELSEBREZERE > B M BN
B2 [l AH - RIS NESE - 48 MEE
BHEABEEREEERE L o SR H 4004
B SEERE LSS EEH EEE
2. K ¥l Ff 8% (data editing)

H 7 R & E /37 Bk BLE (Nyquist Velocity)
£ 12.80m/s » (Rt 2 %0 & R 7 1a ) BLE K
M B EE - sk & A ELE 37 d (folding) $54 o 7
EATEREER  SEEREHAMLUSEK -
ek 7% 7y #§ R 1% 1w JEUE 10 b A 0 4h gk L E
BIol o 2 &% B X-band & i - [K I BE 3% fE 4H
EHR e — MM EEBFTERLNTAEAHEER
H SR o TR EEE IR A o AR i B R R
BZ ARNgERANBATHEZ AR
MAREE  RERAREEEMNENEHR FH
cRTHMEMMIEE > ABRNRSEEAR
HTHEEENAG  HAEBYMNERRE B
o FHEIEHSDREBIRMAMERAMKREKER o
3. E E A #E 2 A4 (data interpolation)

TR BEAEENEY  EEZMEDR
PR EHE HERBHMKRAERRE - EXR
BERAREAKZEBHEMNIREBIERKER
J LA RE AR R o LUE S 4T o 45 R AR AR ) 3%

£ g
CCD Ofessssssnnprassssgfionaptessrsssnnnspess s
yA SRS I S S I
B s Y A LI Er S TEN ETRPRRPRR
y 4
-g S ) EEREEEEEEEEEEE EEE R LRl . R R el LR EEEEER
0] ¥
y 4
% N
—-— 3 X
g) g ]
X
% K AR -:ﬁ- ------------------------------
> .
O ¥
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-1 0 1 2 3

Smoothed/Unsmoothed Amplifude

M 2

7K - 4 32 § #f shuman filter & & M M) 12 8] , Brw XA K T 32§ 7438 & R & &

WK AP, M RAKT R EFRRRABEEGILE, "1 A TE&—
sk shuman filter , ”3” #% - 42 & = X Shuman filter ( B £ Jorgensen et al, 1991)
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M5 BR W] B & IF (1991) o & IRAPIHE 13 % B BE PR 75
THAEEMESR  RUMBETERBAE
EREBEEMN IR KFHEIY N & KEMEE
2R B EEE AMEE L PR LKA @A
EEEREHMNAE > ZBEELSE)Y N R RLHEE
B RIE R B B RN G BRI L o IR
REZEMKTEMNERIARAES » HREKTF
HEAS A AXBAY » HE G558 EER
EMRS > —SERBILAR c FREMEE
ZHEREBLY(BAPLZHRALIS BHE) - B
WS R —AOE B BI AR o
4. %) 188 72 (filtering)
HABKMORBATEERMEERILAR
o 1B B 7 [B] 8 R J8L 35 ) 53 i B A B A8 R R A G
HEFEEZRATHRENTH ST G REEK
EREEM EAOE—-BERITHRECEEAE 245
S ARBTERBHRENMBRAEED
B EMALE EEMRERE  BOA BRI
FHiE o BB REMEHARER - B2 HRK
3@ =k Shuman & jf (Shuman » 1957) Z #% » 1[4

£ )

JEHfeb
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BEREIREMNSS - BhTHRE IR LARL
FEHIRBEERBA > BEEANILABENEHCH
TR EER o
5. 7K P JEU5 B TR B # B 2 K X
WREEZEMRmMEAERNEHSHPS i
L "EREOIRATHER  REFIRAEESR - $HSK
77 1% (Pseudo-dual-Doppler method) 2 sk HY 7k F & 35
o @3 7 R B R TR A5 ) S T W 45 o 3575 T
TR L TR AR AT B Z K RO R Vil o R B
u o v R BIBRFZRRR

Vrl = —usin(al)sin(81) — veos(al)
sin(61) — Teos(81) (1)
M7E AT RIS 2 e b BRI 2 1% g JBL3& V2 Blu > v
Ew z Bf% A -
V2 = —usin(a2)sin(82) — veos(a2)
sin(02) — weos(62) (2)

Hedu » vEATZEABPH v REREHEEER
(Wair) i b ¥ 7% 6 %% 3 3 B2 (Vt) »

M3 BRAMHRKFRAGERXTERN, BT AREYE LA, aHTERMKL
FXEA, Vrl Bitlegl rE R B EMAR, V2B Aleg2 rEFHBE AR,
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w=Wair+ Vit o

Feam R (Vt) MR/ THERRERMGE o XE
BERRT 42 BRF T F)  Atlas et al. (1973) Z #BER X

Vis = [p,/p]>*0.8172°0% (3)

HE N 4T 4 B » Jh F| A Joss and Waldvol-
gel(1970) 2 #WEE R :

Vir = [po/p]0.42.6ZO.107 (4)

Hbdp, BB ARBEFONEREE  rBER
EE - -AEEMRTLABERATLNERR VI 2@
FETHHI(3) K (4) XAV IENE BB R &
_Vir(1-H) Vis(H —4.7)

2.3 2.3
HPHB&EE - (1) R(Q2) THu » vERK

1 (Vy, + weosb))cosa,

Vi

(5)

b sin{oag — o) sinf,

Vs, + Weosby)cosa,

- | (6)

81'77.02

1 (V,, + wcosb))sina,

v sin(al—az)[ stnd,

V.. + wcosl,)sina
_( = sin022) l] M

SKEEw Rv (95 7% - 9] SRR Wair=0 » B/ (3) »
(4) » (5) » (6) R(T) R BIGHMMEBEM »
v #IEEE o RIRFIRESTRE
HWE RS o KIGEIE 2 EEEE®E E Wair o
— B EHEEER Wair sk i % » B A% 24N (6)
BA(T)dh > SKEg#ifiu » v o M KB T % » B
FEuRvIBHEAPREMBE L o

AHRPLUERGFERNEEEEHN S
TIRINE TR E BUS A BRI EOS N E
Bix L TARMEBEREEDF » £ O'Brien
(1970) 9 55 AR RE 38 22 39 % /7 7% » St #% (iteration) =
KT BF o ARSKEXZw » v K Wair 75 3t B & [§
N HE & B AR 2 » Ray et al.(1985) & F RIFM
D o —MEHT »u » vVIITFHRETE £ 1m/s
» T Wair 35 ff) - #9 3R 22 K9 B L2m/s o

(Z)HAREGHE

B hPE

Jorgensen » LeMone and Jou (1991) & B &% |
HEE Rinsitu TR - St EPREHRRSEE
2 SRR E TR B KB T LU M 53 B o SR T 7 4%
HR 390 B K (2 (9 AE M B in-situ R 53 BT 45 R BN
H B8 7 & R FE 3 BE 1% 7€ (Chen and Liang » 1990)
cRTHMEPREMEAKPREVRAATE
MEFERE > ERABRARERETEEBASF
REBERRE BEE > FXPERMBEIFTT
FMzHREARBRRILMZEARBE KRR o £
VoA B 2 4 . o 5 — ~ Jorgensen , LeMone, &
Jou(1991) A X REH ERMEN 2 Mk EH
NOAAZ KR RBEME R ZIPIRBEEZT
S > FLIERK o FHRK R %2 £ NOAA
28k FRENBITHE R ZP-3 RER K
BERGE > BRFMS RS TN > BRAKKTE
B o Al 7E 3 X 97 E B B Jorgensen et al.(1991)
—XHF R RBEAEREKE » LUE
EATEEE o BT~ BN E — R EILTER — IR
A R o5 EATER R o P LLIRAFY A R B
MER > EREH-EHOXMNER - Bty
R/ DNRE » #S{EBOYEEK "B 2178
IR PES RMREENE > 05
HEEREOEARE  kPREHERHKEE S
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s MBI RENRAMZITR  BREHE
EEEMEM o B~ MR ARSI
ZTEARBEKIE » MBI 4B 205081 {8/ B
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ELAH > EABEIEEEYEMNERYRIER
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flERERERAEEBEYE » EHF@ET
MAKRKPEFEHEEEREFELE KRLBEES
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plane= 2 1.5 km
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plane= 2 1.5 km —>10 m/s
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ABSTRACT

The precipitation and kinematic structure of an oceanic mesoscale convective system observed to the south-
east of Taiwan is studied using airborne Doppler radar data collected by the NOAA P-3 aircraft on 16 June 1987.
The mesoscale convective system consisted of two-major components, a linear quasi-stationary multi-cellular con-
vective line oriented approximately south-north direction and a distinct stratiform preciptation region to the north

of the line.

In this study, airborne Doppler-derived three-dimensional wind field is constructed not only for the south
* part of the convective line region but also the north part of the stratiform rain region using the pseudo-dual
Doppler method described by Ray et. al,, (1985). It is shown that the flow structure on the north part of the
meso-scale convective system possessed a distinct cyclonic circulation between 2.5 to 4.5 km with a maximum vor-
ticity at low level. The reflectivity pattern was modified by the intrusion of drier air from northeast as indicated
" by a reflectivity trough extended from northeast to southwest. The flow structure on the south consisted of a

quasi-two-dimensional structure with maximum upward motion colocated with the maximum echo region.

Key Words: TAMEX, P-3 aircraft, airborne Doppler radar, oceanic mesoscale convective systems, precipitation

and kinematic structure, mesoscale cyclonic circulation, Pseudo-dual-doppler method.



