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Numerical Simulation of Tropical Cyclone Winnie(1997)and
the Analysis of Microphysics Structure in Eye Wall

ZHONG Zhong (8t 5
(Institute of Meteorology, PLA University of Science and Technology, Nanjing 211101)
ZHANG Jinshan (3 &%)
(Nanjing Hydraulic Research Institute, Nanjing 210029)
HUANG Jin(& %)

(Department of Basic Courses, Nanjing Institute of Technology, Nanjing 211167)

Abstract

In this paper, the numerical simulation of the tropical cyclone Winnie(1997) is conducted with a triply-
nested nonhydrostatic model MM5 before and after its landfall stage. The simulated track and intensity is
compared with the observed one, and the microphysics structure is also analyzed in simulated eye wall and
spiral cloud band. The results show that the track could be simulated well with a suitable bogus initial
intensity, and the mean error of track is about 54. 5 km. The simulated position of ice particle in the tropical
cyclone over Pacific ocean is somewhat different from that over Atlantic ocean, and its extension and relative
uniformity distribution may contribute mainly to the cirrus mantle.

Key words: tropical cyclone, track. intensity. microphysics process, numerical simulation



B - K
2001 £ 10 A TORRENTIAL RAIN + DISASTER QOct. , 2004

AREM 358 B 5 8L 0 — M B0E 77 4 B KRR 1

#2 L
eE R AS R, L5 100029)
Fhell HHF
CHEBERASYERFRT, LASG, L 100029; 7 HARBRLEF, RIX 430074)
H WA
A A SR, dhal 100029)
] L2

FXAE AREM HIAT —-FE R ERBEATE —2E5ER-BEATR, YEBX
AR BT g, XRIHARAZSELER]-BRXTR EATRANFERLSS Y
M 2 PR = R[]t B A B O 5 X HEAT T IR LR BT EEIR T 2002 4E 8 B 24 H
AEATEFRBXO - KERAIE ARG HBOFEE 4R RERY NCEP 54 %K Mg
KEBREME AKRERS . PREZFESHHEKGFHFRE SHTHED AL RS E
EPRERTNFREAAUMBR PO T EZmAEM, v#— % AREM BiREHERRT 2
EHEE. AXOERABRERMA KN AFNES REE R-WE /) £330 AREM 30 5 o 1) 8
HRMmMRE —EEA,

XBA-RFRERSHMA BEBRL HRE AREM

1

i

HIE T R B RN S IR AT LR b RE XRG4 R i Bx F o R
FHAABAREREALEBRWPRERZEETLERMRIEH ., 540, tbR YT B E 2 sh& .
P8 K PR A i 1% SR e B ) AR B A 4 LA BRI L A XU B B L e ROBE BB
MBI, AMCLBREER DM RHSEMEEEN G R U, AR EERA TR,
W EHEBEHEEERACANNRRE RSB PHXBIRGBR T,

VERAA LB 5 A IR B ST IR A R M M R B 2 Bk O B T A R 2 ERE B TR
HFRERMER MAMPREREH TS BAHEUTRECERAEE, THEEAYHTAE
FER BRSO IE N R B 3 B b ROBE R R OK & 9 R0 3T 46 B B s Ok L T
BHE B MR R KA R S MAa — E .

IR B Rl B S A R Tk BT BOC R R EOE R . B T Monin-Obukhov #
oL B8 # BB £k 7 ¥k LA R ) RD G A 2R o 2 R Y B R & ik, MMS fl AREM
(Advanced Regional Eta-coordinate Model ) JF 7 % 80 R B & (K &2 # R B35 %, WAk 7
ECMWF i #:0 .NCAR CCM3 J& MM5 BA 13 I/ 12 I A RS 7 177, B aax s i

@ PRETE 2004 4 1 H 2 B B0 HNTE 2004 45 4 H 28 H



2004 £ 10 B BH%S . AREM iR E RSN - FR# R A XTRAR 13

WX ET EMRERS TR R FEM BRI, AR B2 58RI
THER-BWRXEFIA AREM h, i KL ERERL SR 5 % R EE BEE. P
L BARE ERARE NG R ERNITRE.

2 BERXFEA

AREM R REM @2 # R4 ,REM (Regional Eta Mode D ERER ¥ F X BEMEFREF
W% R ARBCRBEBRER &, B 20 4 80 ER P LUK, hEBHEBRE XS Y H TR
FIRAFFRERF® S ERER A EREAERE(CASOHAHEL T ESREHE R
KB AN R AR B IE A bR CHEFR R 1 A2 85) B9 A B XS U TR, B REM™,

AREM Wzh HHEERXRB T KFEEERH O - s2ERTFHEN T 28R
RIS B A AR BB, MERBIE, KA T BHiEFE LRGNk
MBI EFEER R ERBERLR:SIHERIMBR EEEEAFHIHARS), E30H
RO T E eI Bl R BB e) B, SR BRI AT B L M KRR TR
BT —-TEAREIFENRFOETAMARNOREEE FRESFR B THE R
" i g T () L, o e K BB B B UK B R B IR R BT R B, RIE TR
KR RKREMRAPOMEAEHFNBER. RE THHFHR R RE /N
FoEESP R RE THRASEMRESNEEL MBMMFE2H N FERNEA L RE
BAREMBEMREZ HOEELFRERNE ERaHERRHTRAENCHE B HE,
HAPEDEBANE EOSE T TARN TR . S EAREN TR R LR A
HAFEE TEAUE MR ENEEREK. Bes oM HABRFE.BEIRAES K. B
L EAEABREEA THBERAEREMSGE, TEQHEIIACCM3 ERIRESRL
FRAMFXERZHSHEE IR A LA TEEBZAAZ RN EXZMYPHELE 5B
Sh, AT EMEAN TRENENELEE SSGEMFE THEEAR AR Bk,
BESHAHALER T 22 EmL, FESHE LETHRERFNDEFE.RAR
ARoBHIBTEAD R BHETITEEE BXGE R BRI EFHERREIR
W, A EAEFEHET, TEAG&EMITETS.

3 MFEE RIS E

Zeng EAPEASNAFRELE KT G s M ERABE LR MIEEERS LS
FFHT T AR, 3 F B TOGA COARE 1 TAO ¥R #1T TRIF. & FEMBIEEENHE
LR T R GRS, e eT AT R M I A P KRB R MR .
HRER.ZEFAR- BETEAFEMENN. BROFWEASAVIBZETESIA MM
B, IR E AR A T R, TERIEAR LT E.

3.1 XSAREPTRARERES. BRELE S FRESHES HE X

xz dUJ
b = — dz (1)

23



14 B XFEHEH 2004 %£ 10 A
kz d@
¢y = . dz (2
4, = (’;—‘"‘ dsz" (3)

HP e ARNHEE ., AEEER.0- AEERE.q. WESEE.U NKFERAE.O N

SR .Q. MR

3.2 EMERAAEAKHETHREXAR

3.2.1 EABERY
1) B RE

M, =—1.574 B,

U =4 {[InfE - w0 T+ 1l 0 — (- g0

2) BB L

B = 0. 7K (— )13

Zo

WM< =— 0.465 A,

B(z) - B, =

=4
Q.() — Qu=2L:{0n

3.2.2 BABERES
1) % & BRR
W << < 0K,

2) HiEERLk
L, < <08,

3.2.3 HREREY
Ho<<t<<1Ht,

1) #EBERE

$, =4 = 0. 9x*3(— )73

(i 8 — v + 0,80~ g0 = (= )]

&L

Zog

¢, = (1 — 165>

Uz) = Ziln = = ¥ ()]

¢1.. = ¢), = (1 — 16;’)_”2
0 — 6, = = — v,

Q) = Q=% = — )]

¢v=¢m=¢ﬁz‘l+5g

U, -4
Uz) = =*[In o) + 5¢]

— &)1+ 0.8[(— L7 — (- ;)—1;‘3]}

(4>

(5

(6)

(7)

&)

(9

(10

an

a2

(13)

(14>

15



