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Abstract By using the regional spectrum model reanalysis data from the Japan Meteorological Agency with a horizontal
resolution of 20 km and a time interval of 6 h, in addition to nondivergent and irrotational wind components derived through
harmonic—cosine spectrum expansion, wind structure features were compared prior to and following the rainstorm
amplification of typhoon Bilis (0604). After Bilis landed on the Chinese mainland, the rain amplification was noticeable on
its southeast quadrant, particularly from 18 UTC July 14 to 12 UTC July 15, 2006. The analysis results show that the
variation amplification of the entire wind speed and the nondivergent wind component were less than that of the irrotational

wind component. In detail, before the rainstorm amplification occurred, the irrotational wind component of the southeast
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quadrant increased on the lower and upper levels, and the distance between convergence center and the center of Bilis
narrowed. Thus, the vertical upward motion strengthened. During the period of rain amount amplification, the irrotational
wind of the lower and upper levels increased as well. Therefore, the variation of irrotational wind is relevant to the variation
in rainfall intensity. The variation of irrotational wind and its resultant divergence were the main factors for the rainfall
amplification. The enhancement/diminishing of irrotational wind and divergence were always accompanied by an
increase/decrease in rainfall amount. The tendency of nondivergent wind was opposite that of the rainfall amount, and
although the whole wind speed was determined mainly by the irrotational wind during the rainfall amplification, it was
affected more by the nondivergent wind during the rainfall weakening process. The analysis for the irrotational and
nondivergent winds can indicate additional wind variation characteristics. The conventional analysis method for the entire
wind cannot reveal the changes of irrotational and nondivergent winds and their relative importance when rainfall occurred.
From the wind decomposition results, we conclude that before and after the rainstorm amplification of Bilis, the change in
wind field was reflected mainly on the irrotational component, which was sensitive to the change in rainfall. Thus, this

method is effective for predicting wind and rainfall distribution for the landed typhoons.

Keywords Typhoon Bilis, Rainstorm amplification, Wind structure, Nondivergent wind

1 3|8

KHEDEHA EGRGMiRZ . 26 XK ER™
HEIE K (BREAER T —I0, 1979), & XA
KESG K FRRAE K F ELERARGEL
LT, ERAMIG 5N 6 R T T RER
WL, PR B RIS S ATLEL R AR TR 77 i
B R AR S AR R AR AN, £ XU 265 el F AR
PEIERE, DL G RSB o 1R S iR 4R AL e 5 |
BRI HAT, & KRR MR E,
RERA TR KRR, THREf R OA e, (HiE
EANER CREIESREE, 2005; BRI, 2006). fi
WAz LR, Z2EERAEE B3GR,
S5 22 PO T BT & U A7 RS At o, DA Rk
TEFIARBOAR N A R R, R E AR S KR AR )55
TR T A TR D, A B AR B
K, Rl AT JLE, TR G KRR I ZE A TR
76 LI H N . HE, E S R XN 2 A1
TR T, B B R HE A A
M2 NH, & R EE BT SRS 2, T
H, HIA. TR S5 R ) 2 R (0 =R 0t el o it
NSRS, {5 G KURTEE R AL, 23 B 2 T
AR T 2N GRRLIZE, 20005 L
AERSALRE, 20015 XSESE, 20055 1455, 2007;
JE EWRNZEH, 20100, AU Hb ot T RTHOR .
R R FH 3K e A 40, 48 L A 36 i 6 X1 25 R 4 1
5 XIH 5 6 53 B 07 TR AN, X £ K8 o i 2 Y
W B FEXUR 2 A0 1) T g R e 18 v 5 TR AR
G o XA —AN R BRAE TR A TR TG
BRI e W2 TR AE — 21, eV o ) o3 el

e G R R SRR A ER .

PUFEXRT & M o AT i by, EZEHER
AIA A RIEAT, BAT ¥ JCHE 00y H G e 7y
WXy, 1M RO e 18 2 A G 4 H0z 3 AR R 5
MRS, 0B EE X e i i A2 AL R 58 45 4
B 23 B0 B K37 () 73 A FH G5 A6 R AR AE, TR
P TiReA =B IV E TR RSB ELY (AE
RN R —, XXM REAZ
. 2006 “EMIAS 4 5 (0604 5) &R Bilis, {6%
i Jo HR LT B P R R AR I 5, O FRAT TR
6 it 5 IR 1) 25 R 1Y 1 5 3L X7 4 ) AR A 22 T P Tk
RELHE TR M. H AT, X Bilis [IWTL A
IRZ R, WEEEWIZE (2008) (2 W45 BRI\ A T
O B ARGHT ey PRI R B i F 5 9 P e KU
TR SRR O N 99 1R ) AR A A AT
Bilis 7Effi EAEREAN: G (2008) FIH] 2 3% )
TIK RO BR T T Bilis o R KRR
FE4ht), IAA Bilis 5 IR K2R W 322 i Ik2
PR —RAE M IR R A LTI RN, fmEL
T RAREIE DL S B e ik . dEFF R A E
PE; Gaoetal. (2009) i %R MG E
FELAYIAR . BV B S EXT Bilis 2246 i (1) 5%
B K 84T 560 ; Wang et al. (2010a) A A {KHIHR
JZE GRS RS Bilis 6l J i B AF R B /K S 4R 14
I —ANJR A, Wang et al. (2010b) FI| FH 2 43 HEAs
AGE R T 2 B2 B /K IX A oK R i i
X} Bilis HE 45 R I52; Yu et al. (2010) fRI4 4T
g PR W], AT AU I LA AR X Bilis BEK AR
YRR AT EEAEH, A (2009) FH H
REBUEA X WRF-ARW X} Bilis 3E47 1) B {E A4



3 4] JAEREE: SR TE Bilis (0604) Bk M4 S5 XI5 25148 1k
No. 3 ZHOU Yushu et al. Rainstorm Amplification of Typhoon Bilis (0604) and Its Wind Structural Change 565

RO REG 73 B 2 WY, B0 3 5 X D) A2 %) Bilis 1) —
PR FR /K S5 T IR 52 ik 2 KT JE . T 4
T a8 P ) 503 S RS B T R TR 560, RN A v
SR AN Bilis B7K 1T Bt A H 2Tk .

PL ERFFEEE T2 Wi 20 B BN, AN [ £
Pt Bilis 2 il 5 % im 4ERE AT S 351 1 54
AR T IRANER W AHIAATH J Bilis [ 5 (1) )X
GER RN AT o AS SO FH S0 1R U R — 4 5% AR
(Chen and Kuo, 1992; Ji L4, 2008) 573
I R HORARICHER, g55 5 RSB 8T, A
A 53 fift £ B4 7 5 AU 3 I e OX 5 T8 T A 1)
FRIE, % Bilis & KOGl e 2 W SR A7 )5 10 X7 45
FEATO LT, IR DRI Bilis 5 XX 58 A
N AR AL 5 W R 2 R A R R, PR S
IR T T 45 K6 7 A 0 5 R 5 P RV X R 5], X
XF 3 RRFEEAIE SR 25 B #5 B AT S 22N
2 ERERFE

2 SO PR Y A — Rk SR B SR AO D 3R, R H]
HAS ST XA (RSMD 20 km 20395 (1) 1
SHT TR GXBORFCLH A o, 4623 108°E,
TEARZ12] 165°E, 7] LUMIA TR E & X8 A&
GREIRIE L FE ;s ORISR A 6 h, BERIL 4
AMRO, X 0604 5 fili ity Ui Bilis /7KK
Yo fdt, VA AT A4 TR B Uty ok e HE kO
(16 WAL GG G R shid FE P I g5 A8 4k, e &
FURAE 30732, $RHCEA 0 & KA 25115
RIS BRI SR SCHHBIK) Bilis P

105°E 115°E 125°E 135°E 145°E

RIS RS TR 0 (NCEP) AT
FRAWFL L (NCAR) H 19X 128 T2 Bk

3 Bilis 8 E T

2006 PR RGE ETE S, H A
Bk AR Rk s S R O R . I
i, 4 54K Bilis T 7 H 9 H FFAE SRR = LAAR N
[ N B S E T A =Y W) =4 1 it B (1 2 B
P g, 11 H Nl sy K, 1 57
A HAS I EET, 13 H 22:20 (M, FFED
FEH A G, LT KRR 11 %, %5
Wi J5 1m0 VG 7 1) B Bl g ok s RS, 1 13 Hiek

USRIk e AL B g, AR g b v
1o 14 H 12:50 Fi 5 7EAR £ B Hb X P 08 e,
Do S KR 11 9%, 2 )5 1w e 5 1 #8301,
SR RIS, ORI AT AR ] L5 IS A
P K, AHGREE ) E N BRERA . 15 HR/FAELL
PUSE YIS R AR s, Hhot i) PR RS 7 RS 3, 5%
JE R . ) VESEE X, B 18 HERAE A AR
X VT o R I RIS M IR SG IR
b, AR sz K, BEWEREZ K, ez,
s Bk /b W, Bilis 5 KUE3EAN & it i,
SERIRAEL, RO BT AN, BT IREER & XUIR
gERy, KOG 5, (HFEKERBER, RELLNT R
K, AUEME, AR, e AR K H 2R,
ek G K HE S B T AR 21—k

Kl la. b ) 54E Bilis (K50 400 58 AR
. HHEIW I, Bilis fEH K BB ZEFE T, #EA

hPa ms”
1002 33 (b)
9991 301
9964 271
9931 241
990
9871
9841
981 1
9781

214

9751 9]
9721 6

9 10 11 12 13 14 15 16 17
Jul 2006
Date

Bl 1 &M Bilis 19 (a) ARl (b) oMl (L, #fi: ms™) RO (39:4, ¥4 hPa) 2L

Fig. 1 (a) The track, (b) the maximum wind speed (dashed line,unit in m s ') and the center minimum air pressure (solid line, unit in hPa) of Bilis
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