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REHES - BARERPRRR AR PR ERBHEE - Ll 2 5577 4 R BRSO H At
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AR RE BUR B A RS AR DUE - 55 GBVTD J5 ¥k FI AR 4B B RS ) , AT S R P P B L o
REG#OR{L, REBAK—F &, BRI FERFERAERCERMRREES AR
HRER -
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8719 75 11 (Holland, 1984; Dong and Neumann, 1986; Chan and Williams, 1987), JRge s 7 H i # 5
FIAR/N - B, BB EESSH RS ES HREARAE AR A A REENEE - SEFKH
RE MIRELEENRR, BRESER AN EWREES TRHEBEK AR -

Be RUBR BT R A R RO R SRR 52 8 T B A S TR R TR T 8 BE Ll (1950 424X ) (41 LaSeur and
Hawkins, 1963), i #% # /4T 81 5 SR K9 & B 43477 (Shea and Gray ,1973) « SE4RACET M EHEEME
BB R (19804 ), (HARME NEIEESIT  HWELE MIBE RN EUSEMRE -

FesroMe TR B, B Z B RRF B IR, Fr AR R BRI A 52 8, T R AR Rt A 2=
F (8 A —BaRB B, B B 48 25 SR TR 10/)NRE ), BRI S0 vk 3 I 1 U A0 5 R B M O
it o FITEEBMRAE S RO R, MERIEH T HRBEA - AMESE SRR,
(B vk B iR R AL (A RATHE BT B - R NI EREE TR M T HENBRARE -

Marks and Houze (1984, 1987) $+3%f NOAA P-3 Tess Bl > AR E 1T HEGH0 | 9B 47
(pseudo dual- Doppler radar analysis), B0y P S35 48 (42 4% 50 23 B BAPY ) #4867 35 % B HHY
ZER, - TR B SRR 447 , R 2 T MR B A% A , DR 38 0 L B S (Marks
and Houze, 1984, 1987; Marks et al., 1992)}52—[3’57%’ (Ba.rnes et al., 1986) . BB RE A B A H St
o (BB RATR ARG, MR R IR - B R ARIBRNER (058 E — NEAA
), B 5 B EEE o R B A R L B S A7 S5 5 B - Lee et al. (1994)#17 VID (Velocity Track
Display ) 43 47 5 17, 1 F 86 U153 37 DU SRR A 1 , 6 58 (T B 6 SO AR BB 3R , Eh TR 4
RS B0 E — KRB 0 R AT, 8 R A S & e B EVBE W o R RS - VTD
7 8 43 R R A L K B R 37 B2 steadly - state fRER AR T =+ 43 BLLPY , 82U
RS N EEE B R B S

REEBTNEIRE, AR RMHE, BA SRS, #1115 - o, Fesng s it 224 5)
%, BANME 2 RERN - REMWER M SHEE, SR ERTEN, A —EARVFEEELRS - 10
o8, BRER2XEEN - FIRMESR M EERBITRARE PR ESEERE -EHEREN
fEEL - sHEREAGETT I S8 N EHE ZA 7 A 2% R (Ishihara et al., 1986) , 3 55 I £5 Bé &
AKEBERE L HEEER, FHET - B — T ERAFHEFTERKO LR —BER - ARE
G EH N EESFTNERERREE RMME , fTUIRTEE N EEN S TR ADEmMA
A5k K - Bluestein and Hazen (1989) #R i & 43 N84 #7 5 1 (synthetic pseudo dual-Doppler
analysis) , 5317 BRER AR R RS S, BRCHENER - EREH B _EA R
BFHIER TSR KRESTER - ARFHIZEERZBHR/NR A, R BRI AR R ER
B EML, HBrER  SERANREES RERER LIRS - LHEZ®EME, ¥
BB 0T B Ry, S R S R R R A B EN P RERT SR, R R A RS
7R o A5 B T B R R R R O 54 B SR B ML, B E R R RN R R B YR E T BN
W, HEERRE - WEE FNHEFERR SRR, FEKAPREBREABEREREA
SRR, R N EEERANTEERMERE D EAN— KR -

Shea and Gray (1973) FI| i A6 1T 75 B RORHIE T & BRAMT , 18 B RSB I 85 (L 50 A B
DAPS) BRYGEHE S BT - S () BRARERAR L - 2AREE; (2) B AR RS TR
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AL B RBUHE; (3) B A RE P RLANERB S/ A S RF, & B SHK; (4)H5Y)
M B A SRS - TEE N SE 2B RS (Mark and Houze,1987; Marks et al., -
1992) R T EMBE R - A, PAREREETHESLAHE, EXSRAMEDROESR
# (Hawkins and Imbembo, 1976; Jorgensen, 1984 a and b; Marks et al., 1992) - HEsR 201} , && &L (H
KM IRFEREZ R M - Marks and Houze (1987) 4347 Alicia i, (1983) 9 P9 S8R 5L 5 18 B 9 0
et R B AR FEPRESEA T EMNRE, i A A EHEIRIRE HERFER - Marks
et al.(1992) FI| F§ “ZE MM N #1EEREL, 5547 Norbert B, (1984) 5B B35 4558 , 5530 5 A K
L R 0 B S WS TR G 5 TR RO R 52 - b %, i T e JRU R O v A S (T Bk BRE RL RS B R BT ) 43 Bk
TREPYES - BRELIEHBRELE - B -2 AEEKARERRSHBEERRE 5
AR, WA R AR B R AR N R R RN B R B DVHE -

A SCHI A G R 55 30T A 2 4 e 4, DR IEBRG R | 0B R M AR RO, FIR B E BRI &
R0 R0 R 108 G R S [, 8 o7 — (B L VD B /& 9 4347 /7 1k Ground-Based VTD (GBVTD)
(Lee et al., 1993) » 30 53R A0 B AR A U i S AR BGRB8 1 8 38 7 B A0 o2 8 1 LA 1
R - R&E— PR GBVID 7 iy B SR - B IR PR A B R R EE 0 L JAL (Allex, 1987)
HH AT IR R L P R BE RS A o SCrb B SRR R (RIRR LS 8 ) (B R A RORL, T
h RERFLE B EERML -

Z. HERERRAE b EEER

EAE R E RGN BB E R R A R & BN B (R ) V., i B R
—{EE FEHEZ, RS ERNERS S o DRAN S, AR HEASR —MEN S5, B
Yy R A R A, R AR B B i 2 — B RE A6 o 5T RERAA (W E ) A5
PAER B3 B 43 AR H 1 , B AMIAS € — 0l Rankine Vortex i3 BE 5375 , HCB i CAA % N B & i (
WASE)FENBE N EEE - B Vr BYIRES LER R(ERLR)NEEK - VT 7/RK
BCRAI R K

Vr R*= constant x=05 ER>30AH
Vr R*= constant x=-1.0 ER<30LAHE
HPR=30ABHKVr =50m/s -

HEHERY A EAIETY B 158 ReE O AR E R 5 60 4% BLIRE il 3 18 AL 35 0 DA B R IE
BWIHEERWZE MRS - BN NHERBSE ZEEE PO (F49 m/s)(KREFIEL m/s
MEERANZRAER) HPAERRRETZAS; EERRY it R {E S 5617 R & A&,
HPR(PRI0A R )WEEERERNOYRE - FESNUBRIGCRRSRERERETLNS
L BPHEERRSSAT, REEASFEHRE-ERK, BF N ERBHENRFERE Y
B - BRESD OB EEEHOALRN IEHHERNEE (BRTR) - ERESOIHRE
BERF (ShOIREERF20AHM), EEHERECRKRERE(B0AEH) KREET R
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B ) B R (20 2 B ), T 6 o R Y00 80 050 K RS B0 /s RO R K (L ( (1 2) L3R N 80 & BRI R
JEVER B F A — IR PR A1 - B FE R AR I B3 3 1) IR J J a5 A5 e By, WS A R — PR -

HERE RERAREL RN - LSRRG (5 m/s) kR (5B 0 AR
BERFOOAR), FAEBRE S OHOBEREERT B NG (NE3) - NREEAHNE
EREEEBEY - FIRE NEERES AR T AR, B R EAELT -

BREZRBERTREASHORAN AHFRERESFLNEY - HERBERAMB T M
BIOm/sZ KB, EAERA - A ERE(RE4) - R RS 2 RB AT R
1 R {E S BUES 58 m/s K4l m/s, ZREEEA - FESKTHE —HKR, SBHEI (FEEM),
RS (B ERA) BT - SRR R R R R 0N R ER NS EER L -
ERRAMBTHRAERI0m/s 2R EK (B ) R EERNNEEKTFBE, 2—HRW
EEEAFERE LR, R NSRS 2Rt BB - MAERER B BRI R G B
y B O R A RGTHBHIAR/NE ST 1A, S N $R S B ERE A R EN REE - 8
FrEER A b E R AR E R PR R D O R AR RIER

FE e 48 B T R 65 R L, R ol B AR A5 B T B e TR RV 5 B (BRI E R E T
ABEEHE Y] BGR KR R AR, B RAFRBERERAMNEFE - Rk EEEROBEELT N
B, BT IR E - BE R RREFRARE EEZBRNNATREER, AFREEE
B~ EOTEAS O R R o 1R RSB RO i Al = SRR 1A T 8 20 FERRIGEE )N, W] BB A 5T - £
AR A R BB &R R (P45 ) AR (BRSSP B EAE Y kRS HRtEE
RBAHI R B - R BB 55 {E AR il 17 70 B B I, SR /0N » T 2445 JA AT S B 33 {EL A 8 oy
BRI A/ ~ F BB « E R 5 1A B T R R0 1 B R R AT
JERFER D BHIRIE R 2 R T BN - RS — KRR MRS T A 58S ERBE - B
RPN R PSR, — T S, A L AR BB R K R AL R R A B DA R AR, B ISt
N TR SRERE AR OEE - REEZE L, T hE S MRS AR
ERIEIKAE - (HEREEE - SEER EBRARN AIRBREHRIN G EXES -

=. GBVTD A%

GBVTD (Ground-Based Velocity Track Display) 77 gk i) 55 A [ BE 55 F1) B BG JR B8 5 2 5 B35 3T
DA G S A B O, 0 P S8 0T 07 R B EE R i 7R e LB T LA £ G AR B R B, A TR S IR L ) i)
327 S 738 1) R T S M NG E, DR BGR RH A IR SEAR AL B - iy & ORI Y1 5 R 1K 1 L
Bskih g, e = B 2 T A S AE # BN Bl R AR -

(1) GBVTD F5iA#E

WEERERBEER T ENZNERBENTRORE - Kk GBVTD J7 gy £ Bl 4R LU
AR B VID 75 ik (Lee et al., 1994) » Horhfy B R FIE 55 Mo T 3 3 4R E BE WA, AT
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D an VID 5 R S E Rk B R A E AT - B 6 7 GBVID S EEms & E - ZESI AR (R
HeX) BB ENBE T, BEESFPEIBED RS RIS B A NyREE, M Al CERIS

| BE - ARCHRBENGUAEEMPREMERN, MBAKNE F8EE BED)WHNA, ¥

FEERYE P OB BRI BBy - 20LLA - B - C -~ DENER B, 3 M ERMLE, SREE
B—AIEZMHR - B P L RAERIA-BHEB SCHIEERE, FHRR, 21335 58 E E 59 1% 1 &
(W), Al BB — ARKA AR - IR E R, 7R~ RIERN R, B HF B RS, 8
B A 9 A /INTE b B8 1 LS B ) 1 RS A LA - ERORRBTIR BB AR ARG RS IR =
AR

(2) GBVTD AFARIE

BERAUZE FPHRS, O KTHES REHERSURAHREES - AR GBVID
FERUNSEE L, KA RESSHE O R - e RV

V./cos¢p =V, — (w—v,)sing (1)

o V. VEERIASKFTHIGHE NEIEE
o wEHEBE (M LRIE)
o v NIWMIEE (M TRIE)
o V. IR - RURGAS IR MR IO b B
o ¢ EEERWE KA
SRAEV, B A SE B R AOER | B o T AR B v T B B B8 AR A T AR
J EREERFwIREAER - FREE AR, EEENA/N0FELURN), BEBTA (R 3451
BIRAR) - B 7S GBVTD AR T E ST B GRIE - BT BE Jal Jal 35 72 55 b7 i) 3 B B2 188 1) S -
HRIESREMBEEA D LR ETZENNEOTE, H AR, B E(4,0, R)WFER NEhEET
B
V] cos¢p = Vi cos(f — Bxr) — Vi sintp + Vi cosep (2)
o ) G JBL B 78 v S P LT R SR 2R A (O BE ) 360 B )
Vr(R, v, 2): BB ] 5 B (SRS 88 5 B B8 1F )
Vr(R, v, 2): BE B & A 3B (MBS IE)
Vo(R, %, 2): 8% s B (141 B3 1F )
Vi (2) - B B A/
0: Ff s (RIERKA)
On: BRI EIBH 5 ) (BRIEWRIK A )
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GBVTD i 4% & B

NORTH | A

(b)

(c)

®6 GBVIDLGETSEHE - AHREZFBENFEAEER, GHSE—PEZERW ~
BRAEEEN Y ERRMETER - () ABRYRESE; (b) 158
PR 78 1 A B B 5 % () T B PR
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NORTH

Vu

)
3

MEAN NOw

B7 GBVID GEFEAFMMRE - XPREARSTSRYRE - R EER
HRATHR=FEI B, BASHRERFRAX -

H(2) R0 — 0y B Or + o — Oy, HpOr BRSBTS LA, A5
Vs cos(8 — 0ar) = Vs [cos(O7 — Oar) cosa — sin(f — 6pr) sina (3)

Hooh o 55 — T8 R o8 R B e i S e R PO i BE RIS R P T L A KA, Gmas IR o OB K L
° ffii cos a, sin o 3 X A IR AL & ¥ 8 oo UL DA SEE F X

cosa ~ ( 1 — coSamaz COQS a’"“”) cos 2t + ( 1+ cos max CO; a"‘“) (4a)

Sin & = Sin Gy ag SINY (4b)
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HiEB) k() RXRAQ) R, HERK:

V] cos ¢ = Vi [cos(6 — B) (1—_—CO~SQ£COS2¢+ 1_+_c_025_a,11_.E>
— sin(fr — Orr) Sin Gpaz sing] — Vr siny + Vg cos. (5)

B Qtmas 76 4R R B S F £5 — B 00, BT LU V2 / cos W DA IR ¢ BB = T Vir, Vie 7R LA EG R
B, ULoREBE T LURE, /I

L
V() cosd =Y . (An cos ny + By, sin nap) (6)
n;o
Ve(¥) =D (VrCy cos nip + Vi S, sin ny)) (7)
n;O
Vr(®) =Y, (VRC, cos n) + Vg Sy sin nap) (8)
n=0

#(6) ~ (7) ~ (8) X4 AIARIEN(5) A2 ~ A7 1), BN 8T 19 18 EG AR B L=3, M=2, N=2, % #I| F§
ZAREATE:
Vr(il))/cos¢=A0+A1c0s1/)+Blsinz/)+A2cos21/) (9)

+ By sin 21 4+ A3 cos 3y + B3 sin 3y
= %[VM cos(f7 — Op M1 + cosamaz) — VrS1 + VRCh
+ (2VRrCo + VR Ca — V1 S3) cos 9
+ (=2VrCo + VirCy + VrSy — 2V sin(Br — O41) sin yna ) sing
+ (VrS1 4+ VRC1 + Vir cos(81 — 0ar)(1 — €OS Otmaz) €OS 29
+ (VrSy — VrCy)sin2¢ + (VRCy + Vi Sa) cos 3y
+ (VrS2 — VrCs) sin 3¢ (10)

H(9) ~ (10) thag (R B AT 45

Ag = %[VRCl — VrS1+ Vi cos(6r — 03 )(1 + cos tmaz)] (11)
A = %[2VRCO + VrCs — Vi Si] (12)
&=gw@+m&-waknwﬁm%—wnm%u] (13)
A = %[VTSl + VeC1 + Vi cos(87 — 0ar)(1 — oS 0tz )] (14)
&=§m&—wa] (15)
Ag = % [VRCa + VirSa) (16)

1
B3 = i[VRSL) - VrCs) (17)
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e (11) 28 (17) 3 20 597 % B v 7920 I J\ 35 0 A R 5 22 B IR AR I 5 (R BT B £

Vi cos(Br — Oy ) = Ao + Az — VRCYy (18)
VrCo = —Bj — B3 + Vg Sy — 2V sin(fr — 07 ) Sin ez (19)
VaCo = A1 + As — VaCy (20)
VrS1 = Ay — Ag + (Ag + Az —~ VrRC)) COS Omaz (21)
VeC1 = —2B; + VS (22)
ViSy = 245 — VrCy (23)
ViCa = —2B; + VS (24)

HR LA 12E8 8, ERE TEEM, RIMTL AR EKIE, KR - AEEEREEE, K
JREBR R (LI R ) AR KRBT R R BCA R , Ktk GBVTD 75 10k 2 b B #R HL 22 s 6 R,
1 0 53 B R OE MR %, DUE SRR « BE% VaCn, VRS = 0,8 n > 1HF, (18) X (24) W EHF B

Vi cos(8r — Oy ) = Ao + Ao (25)
VrCo = —By — By — 2 tan(07 — 0y )(Ag + A2) sin ez (26)
VaCo = Ay + A3 (27)
VrS1 = Ay — Ag + Vi cos(fr — Opr) oS tmaz (28)
VrCy = —2B; (29)
VrSy =243 (30)
VrCy = —2B; (31)

(25) F (31) K, tan(fr — Ou ) (Ao + A2) sinmes FZ 07 — O BBKRH - Oy — Oy B9fEL, 7T HR
Vi cos(0r — O ) B f 3 ( R 3.387 ) RETE KRB - B sinamae ~ O, & I TE 55T T E 4 YRR
ZHAHE N -

(25) 2 (31) AR 1%, 1 BA ZARBARE (7) ~ (8) =5\, (F TSR B BV ) v R, ( 38 05 4 2) B
ot S 58 1) JAL Y K )N

(3) GBVTD HiARIERF

LA GBVTD 75 w5 SRER g B R S5 1 RS R mT R R T 5RO s SR - B S iS85 Rk b (R 8
445 (PPI) R RE R EYN RIS EE R EHRE, HRMARERNEESEE L
(CAPPI) (B V;/ cos ¢ 38 ) - 75 Eiy R e T AR [ I 541 4 2+ G R0 O R B SR 8, 16 SEE T 88 i L2139
JEH R (RE V) - PEEE _LINERH 400 % K , 1| F§ Wood and Brown (1992) iy 5 i 2
5] B 434, B L BEE PL o BB RO R GE B R INER A 2 CAPPT R N E Y 2| £, |
GBVTD J5 43 Bl 3k H e J B B A B 1 355 ~ 38 1 U355 DA B AR 39 SRV K /)N - R BR B AR ] 28
R 8) -
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GBVID ik i # H

PPI
l< Ze-Vt relation
w=0
CAPPI
=y determine

Typhoon center

v COORDINATE

GBVTD
METHOD

Vr

Vlt . VMcos(G - GM)

E 8 GBVTD 5:pmeEmRE -
(4) GBVTD FARERIE

HEAEREZASARBRERERELNRE, A GBVID F AL NREXRFETIH
=& - GBVID St E BN EEmEmEST , LA E#ELE PPOFRUISNERAEESES
H b (CAPPI)  #5 HBS P 0%, AR R R ABEY LR E - BIEE SRR RS SRR ER
B R A B S N R R A B RO A3 A R ELE MAMEFR BN REIERENESE
AR -FNRERFVHERERREREREARREL - BoMORERBFEEERA G &
A, FHNGEABERZ - ARBENCHREREKRBRARBREY, DAKSTRATUR
B, BER SR H B RBR GIE R RS S EFSHE SR, MEEEIOR - WERE, AR EHR
TEREIEHBE - GBVIDZE =R ER IR B B R 0852 67, PAR AR 4R RE BB 55 |
BIAEET - B ARG E P OB E O AT 8 2 At 75 H: 40 Wood and Brown (1992) J5 ¥A# £, AR BH % K
BRERER, FRELEREEIE/) - BRERMBRGMET , NEMWT FR R, B&
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DR E L FE 5 5, 1 B Re AT 2 BRI P MG 5T N JE B, (B B R E K i GBVTD
- FE B IR R EGRTHNE

(5) GBVTD J5ARIEH

RS 19877 H 27 H i BB Z B, AL E) - B 97 27 H 0947 LST+
IEHGE NEZBAC 2B G EERY - 128 — B, B ) LR RUEAF & 72 h IEBB T
BRASEBRANEER - ACHRBE -BRFHERETO - B2 S HERSET, It
RF R Bl B L 2 (B 235 0 AR E WS - BB A HE RN HRAERR, £ 0 RE R ER E
FEREBRAHEENNE - TERMIAERIITRE - S8R ETESM R -

o SrATRER]: 198747 A 27 H 0917, 0932, 0947LST 57 Jj - Mg il 2 H IE B4 4588  8h A5 &

o SHTHEE 120 x 1203 B (LUBSR 0B SATEER L ) -

o KRBT B 1A, e AR 6 /3 H B 6043 B 44 551 -

« BEMESBIAR RHELALNI0AEKI0E -

o ML R —BORL RS b, 1 90 B MM BB -

o 3HEIRSRT: 1 HPO000/835S, Amips B 78I _b 5 B — (0 437 IS T 28 10-15 53 G -

B 9b AT R B A SR B AT R B 48 2 A B R 0947 LST 2 #8 b $p58 B35, Be AP > (O 85 )
##{# F Wood and Brown (1992) 7 /7 E th « £ 0947 LST iy, Be/E\ 0 86 T4 P IE#UBER N 8E
FIEAL S, TSN BNE - H2AERECH MNEES R, WEEER N E B ERE
stz Be P LA BARE M BURBIR BUS I 58, B 75 1 =) fE 08 5 = 28 B A b0 AL R 1) B
MAFT - FORER GO ESEE N $ES R ERER , AU BRI G2 B [ S A R
R A A 8 R GBVID 755, B B E &R -

. #SRRES R
(1) RARHEBIRRE

10 5548 I GBVTD 5 s 51 B3k #5 .2 0947 LST 57 J o It Jal £ 7~ [7] 765 BE o2 #E S U AR AL 5 7k 22 43
Tl o Bl — B PRI E R E RO M, IR LS - hE ™ R, B RS Y B 5 & R
1 -2/ B BRI N IERT T, A BERI32m/s o 4% 52 Shapiro (1983) B B #
RERBR B - BN PER (< 5m/s) WIS EYREE, BB 578 TRHT T , B R IR P R 7 7
B E AN A RRERBANEAER - ESBEUR ETHER) - RMIOHTHIE S B E
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ALEX TYPHOON 870727 0947 2 KM CAPPI

a
ALEX TYPHOON 87/07/27/0947
DOPPLER VELOCITY 2 KM CAPPI
120 L L L L I L L L
b -

-120
-120 0 120
RELATIVE RANGE TO RADAR (KM)

B9 (a) 1987487 F 27 F 0947 LST g5 7 - Mé il 5 8 2 22 BET B 8, (b) 5 1 )
R A - RN IE T B S A B R A TR, Hch O B £
Ft BRI -
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ALEX TYPHOON 87/07/27 0947 ALEX TYPHOON 87/07/27 0947
RELATIVE TANGENTIAL WIND (M/S) Z= LKM RELATIVE TANGENTIAL WIND (M/S) Z= 3KM

T |l/l T

-40 -30°-20 -10 @ 0 20 J0 40 50 60 -80 -50 -40 -30 -20 -10 0 10 20 2J0 40 50

-80 -50
b
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ALEX TYPHOON 87/07/27/0947
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ALEX TYPHOON 87/07/27/0947
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ALEX TYPHOON 87/07/27/0947
ABSOLUTE ANGULAR MOMENTUM (10%*5*M**2/S)
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ALEX TYPIIOON 87/07,/27,/0947
VERTICAL VELOCITY (M/S) (MEAN)
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ALEX TYPHOON 87/07/27/0947
HORIZONTAL WIND SPEED (M/S) Z= 2KM
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A EERRE - ASXHEERFHR, GBVID FERER T B T &3 R R AT R R
FERERIEED - GBVTD 7k R HT T BE il S5 18 5 5 B4 1 2 Y 4R B 450 B iy 39 A K 0 JE A 9 i i, A
REBEEFGABAESHENSER - EERNZUENST R EEERW - fIAGBVID A
EAHERMAER R EAEEREENFER S, HELESERNRERRN P RSB -

iR GBVID J s L) 2, EREA LB RIRG - FWE, RETERE: (1) B8
P RIER R ) AR R - TR R 32 BR A A TS B BRI , It O S R S S b AT
R RGBT - (2) % (7 L AORRE © 75 AT 43 AT e BB B 4 1R RN TS G L o 5 S Y
B AR N EEE TN B R —EEERS - 205 R P IERSEE , DU R & K B
PRABOLNETES, B# e GBVID SRR RRR H LMEZOLHEL L - ks
ERSEZEN NENERNCREF L2008, HES TR MR ERZER ARG -
{ERE T — #8855 2 (NEXRAD) 89227, 280 b 8RS B P B R 200 2 B b, @&
S AT BB ) B B SR AW N - B GBVTD S AEHERE, AT LIRS #R 8188 2 AR 4 09 B 3
, 1 FT R (S8 30T BIBF BT 38 2 B R U P R RE RS R I 0 AT 2R Ik ol M 2 B 172 G L s 1R B 3 R )
R EREREMY -

HEBBMUFEENBOFHNIRGBERER  FAXARTGUETE - RpHFREREL
HREZF-HHMGERERSPRBESERXEAM AN ERBR T K - RERE AN
AT RO Th HEFE T 1R U BRI BE 8, R BB B R R FRE R TSR — IR o AGR SCH]
RELERET, FEGSHERBVRRRE - BRI GRRE LSRR EE Z —F 30kt
BLURHE 285 R R R AT AR, BASHERURSIITH— KB - BB GERENS
RAVRH MO RUEEZRS, PRARDEN ERRCER MR RRRERH, URBIER{CA%

EREEVBERRIh R, A XBLUEFISER - AMERORBEZIBZHRB G R ZBERPRARFIR
Bt 3848 58 43 BI B NSC82-0202-M002-159 52 CWB83-2M-13-1 -

W

2ERR
Barnes, G. M., and K. Sieckman, and Stossmeister, 1986: The structure and decay of a rainband in

Hurricane Irene (1981). Mon. Wea. Rev., 43, 2590 — 2601.

Bluestein, H. B, and D. S. Hazen, 1989: Doppler-radar analysis of a tropical cyclone over land:
Hurricane Alicia (1983) in Oklahoma. Mon. Wea. Rev., 117, 2594 — 2611.

Chan, J. C-J,, and R. T. Williams, 1987: Analytical and numerical studies of the beta-effect in
tropical cyclone motion. Partl: Zero mean flow. J. Atmos. Sci., 44, 1257 — 1264.



N+=FKRA BHE RETE 30K 185

Dong, K., and C. J. Neumann, 1986: The relationship between tropical cyclone motion and envi-
ronmental geostrophic flows. Mon. Wea. Rev., 114, 115 — 122.

Emanuel, K. A., 1986: An air-sea interaction theroy for tropical cyclones. Part I: Steady-state
maintenance. J. Atmos. Sci., 43, 585 — 604.

Fortner, L. E., 1958: Typhoon Sarah,1956. Bull. Amer. Meteor. Soc., 39, 633 — 639.

Hawkins, H. F., and S. M. Imbembo, 1976: The structure of a small intense Hurricane-Inez 1966.
Mon. Wea. Rev., 104, 418 — 422.

Holland, R. G., 1984: Tropical cyclone motion: A comparsion of theory and obsevation. J. Atmos.
Sci., 41, 68 — 75.

Holliday, C. R., 1977: Double intensification of Typhoon Gloria, 1974. Mon. Wea. Rev., 105, 523
- 528.

Ishihara, M., Z. Yanagisawa, H. Sakakibara, K. Matsuura and J. Aoyagi, 1986: Structure of a
typhoon rainband observed by two Doppler radars. J. Meteor. Soc. Japan., 64, 923 — 938.

Jorgensen, D. P., 1984a: Mesoscale and convective-scale characteristics of mature hurricanes. Part
I: General observation by research aircraft. J. Atmos. Sci., 41, 1268 — 1285.

Jorgensen, D. P., 1984b: Mesoscale and convective-scale characteristics of mature hurricanes. Part
IT: Inner core structure of Hurricane Allen (1980). J. Atmos. Sci., 41, 1287 - 1311.

LaSeur, N. E., and H. F. Hawkins, 1963: An analysis of Hurricane Cleo (1958) based on data from

research reconnaissance aircraft. Mon. Wea. Rev., 91, 694 - 709.

Lee, W.-C., F. D. Marks Jr., and R. E. Carbone, 1994: Velocity Track Display — A technique to
extract real-time tropical cyclone circulations using a single airborne Doppler radar. J. Atmos.
and QOceanic Tech.,11, 337 — 356.

Lee, W.-C., B. J.-D. Jou, and B.-L. Chang, 1993: Nowcasting typhoon circulation using Doppler
radar: the ground-based VID (GBVTD) technique. Proc. 26th Internationl Conference on
Radar Meteorology, Norman Oklahoma, U.S.A., May 24-28.

Lhermitte, R. M., and D. Atlas, 1961: Precipitation motion by pulse Doppler radar. Preprints,
Ninth Radar Meteorology Conf., Kansas City, Amer. Meteoro. Soc., 218-223.

Marks, F. D., and R. A. Houze, 1984: Airborne Doppler radar observation in Hurricane Debby.
Bull. Amer. Meteor. Soc., 65, 569-582.



186 RRFLZ BB

Marks, F. D., and R. A. Houze, 1987: Inner core structure of Hurricane Alicia from Doppler radar
observation. J. Atmos. Sci., 44, 1296 — 1317.

Marks, F. D., R. A. Houze and J. F. Gamache 1992: Dual-aircraft investigation of the inner Core
of Hurricane Norbert. Part I : Kinematic structure. J. Atmos. Sci., 49, 919 — 942.

O’Brien, J. J., 1970: Alternate solutions to the classical vertical velocity problem. J. Appl. Meteor.,
9, 197 - 203.

Shapiro, L. J,, 1983: The asymmetric boundary-layer flow under a translating hurricane. J. Atmos.
Sci., 40, 1984 — 1998.

. Shea, D. J., and W. M. Gray, 1973: The Hurricane’s inner core region. Partl: Symmetric and
asymmertic structure. J. Atmos. Sci., 30, 1544 — 1564.

Smith, R. K., 1980: Tropical cyclone eye dynamics. J. Atmos. Sci., 37, 1227-1232.

Srivastava, R. C., T. J. Matejka and T. J. Lorello, 1986: Doppler radar study of the trailing anvil
region associated with a squall line. J . Atmos. Sci., 43, 356 — 377.

Willoughby, H. E., J. A. Clos and M. G. Shoreibah, 1982: Concentric eyes, secondary wind maxima,
and the evolution of the hurricane vortex. J. Atmos. Sci., 39, 395 — 411.

Wood, V. T., and R. A. Brown, 1992: Effects of radar proximity on single-Doppler velocity singna-
tures of axisymmetric rotation and divergence. Mon. Wea. Rev., 120, 2798 - 2807.



Volumeme 22, No. 2 . Atmospheric Sciences 187

Analysis of Typhoon Circulation Using Ground
Based Doppler Radar

Ben Jong-Dao Jou! Bau-Lung Chang! Wen-Chau Lee?

!Department of Atmospheric Sciences
National Taiwan University
2National Center for Atmospheric Research,Boulder,CO

ABSTRACT

The paper is to describe a technique (GBVTD : Ground-Based Velocity Track Display) which
uses the ground-based Doppler rader data to extract the primary circulations of a typhoon in near
real-time.

The preliminary results show that GBVTD method can not only resolve the tangential velocities
of a typhoon but also can resolve the mean radial velocity structure. These structures have never
been resolved before by using one volume of single Doppler rader data. With the real-time GBVTD
products, it is possible to continuously monitor the typhoon evolution with a single ground-based
Doppler rader. The ability to track the mean inflow/outflow structure can be a valuable piece of
information toward forecasting the typhoon intensity.

Key Words : Doppler rader, Velocity-Track-Display technique, GBVTD(Ground-Based Velocity-
Track-Display technique) method, Typhoon circulation.



