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Abstract Using high-resolution simulation data for the landfalling typhoon Fanapi (1011) and the total force divergence
equation, the horizontal distribution and evolution of the total force divergence/convergence of Fanapi are diagnosed. The
lifespan of Fanapi is divided into five stages, and the vertical integration of the total force divergence/convergence is then
calculated. During the initial rapid intensification stage, a convergence zone of the total force appears. In the mature and

vigorous period, the total force convergence area appears as a roughly circular shape with a radius of about 150 km
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centered on the typhoon location. The convergence intensity is strongest around the typhoon center and decreases

outward. On the periphery of the convergence zone lies the divergence zone, appearing analogous to the spiral cloud

bands with a width of about 200 km. The convergence intensity decreases gradually, and its maximum deviates from the

typhoon center when Fanapi makes its first landfall and the symmetrical structure is destroyed. After the second landfall,

the divergence region shrinks rapidly, whereas the convergence area is relatively significant. Throughout the life history

of Fanapi, the average convergence intensity is generally higher than that of divergence and has a significant positive

correlation with the typhoon intensity. In summary, a distinct signal of the total force divergence/convergence always

accompanies typhoon circulation, and its evolution is also capable of identifying the development of the typhoon

intensity and structure.

Keywords Typhoon, Total force divergence/convergence features, Numerical simulation and diagnosis

1 31§

e (Tropical Cyclone, fii#x TC) K FH4%4
TN 2 HRARKE P& E s, Hik i)
KK A A ILGE BTG AR, 3R EE S Ak
W (XD SR 2 M ERZ —, W5

(BRI 55, 20015 BREKAFSE, 2004). 74k
O 6 R DX L AR ) 172 224, 7
FgrEss, JBIEEILA, VG h] RV 100°E
PAVGHEIX. (REIESREE, 2007), iR . KK
R R ) S5 U ) R K R AN IR A Ay W = 22 41
FSO™ T o 5 RGBT i ) s KU AT i SR A, K
PN T PR R AT AT R I i XUy R (1)
Fo FRHE 24 /AN RERFEAKIC R, HEERT S AR
Uity ik 7K 38 S BB 5 1) (Chen et al., 2010, 5if
B AR B AT AR IR A KT, WK RS B YLz 3
Ve bR RS, At BN A TR 7 48 2K 1) e
HIER . G TEE S5 RN, W 9417
SHRE M Fred, L5 I FT R S d5 i 40 5% s

1991 4 4 J1 29 H & bl i I v 22 IRy =g 5 1 R 1)
SRR KL T 13.9 7 NI Edr . B ity —Uig
ORI E K, I T o, HE ki
TR FTRSCA G2 3 B o R BRI Rl

T A A ot A W 0 57 AR s 3 T ST A B A
J&, AR TR b 85 G B E R R
G )BT —MEE T B, JTHZBERERL, T
AT LR G 1 R i b0 W0 R A e L KO0 R
I 25 03 AR AR A ), A 6 X CRLAE 6 i 5 X0
WA E TRz —. BRIV IGFEF
A FREUERE X R & RITRE T KR
TAE, W LEREAEFRE. B g i
Tk SERIRBREAR L ERERR R B RS
(R LRI AE R AL S L5 A R R R o A 5, AT A0

BT & RXEMIT S R K (132 5 . Kasahara (1961)
R~ W90 T I AR Bl PR ety Ui
VI 5)) g 042 1n) MRk e B 4EH . Ooyama
(1969) JEIABALLH B () RGH A S« Anthes
(1972) ¥ A3 % 30 km [f) =4k I B 00)
JOE DR Ry BEAT T RSEAEL, 4 HH B UK R R AR AE

Kurihara and Tuleya (1974) A Iyifais 17—/ =4k
JRAR TR (FEE T 11 2 H Tl E#G R
WEM AT, LB 3R IA 3] 20 km.

B SR 2R T s e X6 ol 1) B AR v
(Tuleya and Kurihara, 1978), &/~ T #iir e
Bl S A LU e sl sl 2etl, Jie
Hh Ry A 6 it IS 28 R el 2D 2 L R T gk 55 T
FER B E K. Chang (1981) 78 4% BRI Jig
BOAHEA BRI T DRI TR, I RGN0
TAGZE (600 hPa) LUAZIR H J2 B A I 58 3
AJ A SO R U I R TR . 53 4h, Chang
(1982) iz s Jy R AT i BRARIR TG, FBY

BV 1) U5 Y 20 & KU A () — SO0 = 58,

FEI L0 EEARES A, 1l Dk B A7 A e sUA A
AR 2R R T R AT RS IR . 20 tHEAD 90 4
ALK, B b R 7 F 2 10 B 42 v DA
KA B O R B A W et IR A R e 4038

2004, FHFE 2 HER BUE BT AT T
WA X TAE. K455 (1996) I RE
A MM4 DAL T 8805 5 3 KVt i i 1) 5t A%
S AR PR R BRI RE . RIS (1997) 1 H
BRI T & KA X ) A FE e A5 R 45 44
X S AR R 5 ) i, R RUAMIX AN R4 )
XS TR AL 25 T B E KA BN P IR 0 35 2 57

Zhang and Bao (1996) FJH MM4 #00f— k51K
NIRRT LR G (MCS) JFRE T KX 90
NI PR RS, A A it b b () v ROBE T &R 4



b N W 38 %

112 Chinese Journal of Atmospheric Sciences

Vol. 38

(MCS) TEIng Rl e, wIfE G 3ok
Fr MCS, FRAExF i aaa A E 5 i b <
WEM A K. Liuetal. (1997) FJH] MMS B AR 41 Hb
LT RERX Andrew (1992) [RRE. 28N LL
FOEREERE, LA, R, S5, BN TS
M- 53 WG, B B v 73 HE 26k B 6 kmo EUIE
ROl gl IR b, FEaSOGHE T Andrew IRHI SR
B AZIX (R BRI AEXT IR G5 R, B T #a
ASRERI FR G5 R A AR Y (Liu et al., 1999), Wu
etal. (2002) FIH MMS #5, KHIUZHREX 1996
SEXERES X Herb [MASZhEEAR 5l I AR RN F 7K 43
AFFRE T Speim i ERIE 2.2 km IEUERSU, ST
2 NBIERIBAE A, Jifa i, S aCRI s FIH
T 1143 3% 2600 T B AU b T s Bk o AR B Ay
FEEAEH . HHEE (2005) FIBELERES: (2007)
F MM #2053 5006 0216 56 XA 0414 5 & KIT
J& T BRI I Y 0T [ 7K 4 A R A RO
M. J el A (2012) AH] WRF B0 0808 5 &
KRR G BRI RS T o MR AU,
RT3 km, BUFRITRILT HEAS 120 /NSRS
Firp “RUEL” G XA o R AR S R Ik
IRRRIESS . R CERED & RIIRMIFRI K T
TR E, HimAAT (BRI, 20060, Hii
TIARE 2 AT SRR KGR, 5 &R &K
AHOCIIVE 22 JEAI I o QB R In) ) i AR i

KAZE—NIAEB) BT 2 21458, v Lz
TR B RS AT BRERIKIR
T RSOk (FFHCEE, 2009). HHizEa)iEdr
R, MR IARR, Higg) A
A GRIEA—MZ RS, R3] &R
TIISCHE, BAESEREE S HBRS1 ). # 0. B
BRI, B0 h %, E——itE R &4
I, AGHERK, W EARES I HERE RGN
NFPAHE . DA TAES, R TR &
AR TR ) I TR 2, LR AR T
XA B AN, (Chan and Gray, 1982; Holland,
1983 ; Chan and Williams, 1987 ; Fiorino and
Elsberry, 1989; Carr and Elsberry, 1997; Peng et al.,
1999; Liang and Chan, 2005), ¥ MG NERS
P2 & JPIRBLIT R F0E Ml b . R ARG R AT
W, ZNAFRZE, WA ARG (R
A, 20110 & KA — Rl S IR i iEIZ 3 R4t
2 I IRHE AR 5 R A B R A R ),

WEIL & KR GE I G IR DL S FS AR R AR e % 5
TEAHHE T i & KU R R RS e R
ASCRBUGAM N 2010 4E P4 6 AR RS i
DA R RS K, ot 2010 A IE— Py 206 i
KHEMER—— “FWE” o “ LT A5 K15
BE/K4S 6, MREERI) T AR3E  ECH o XEEAE
(2013) FJH] WRF B0 “ ML & KRR
WA LSRR T maix (22 RE, &
BHEE N 3 km). Kk 5K (120 /MDD REE
B, IR A2 2 Mo gkl [ B =K,
MICAPS [E/K TR, Eig & KT i AR R AT Tk},
NCEP-FNL ( National Centers for Environmental
Prediction-Final) F73#fr 9EkE ] RSG5 R ukAT T
IGAF, BOUESE LT, WRF BB G A i T
“CRLALEL” & R A R AR S P O Bl B, AU
(1) 6 KR A2 S5 I 2 A2 L — 3, B A 2E SR AR AR
75 120 km LA & RO BRAR U 5 5O KAE 1)
AR 5 & AR LT, FAsAIEAR 8 R LT
HUFEL T COPLE L B BT S KRR R ) i AR
SFAIE L R £ A T TR PR R e AR EAE R &, 84U
WA T e ARSCRAE DL BB TAER SRS B, R
AR RL, X “ ML Brsz& 7R3 2 H A
FRAETT REWTST, G & MR G R ITZ & IR
SRR P BRI

2 BHEERE
ZIRESEEE (2011 MR TAE, FIH R
HAMERR FRRSEsh R GRAALAE, 2003):
du 1 op

Y P A fwrF, (D
i o IR
Y_1®_ 4ip, 2)
dt  poy !
d—W:—la—p+}u—g+Fz, (3)
dr p oz

X, d/dt=0/0t+u d/dx+v d/dy+w o/ oz K JmHs
HMLWRRP M S HE ¥, f=20Qsing .
f=2Qcosp HRRBEL uv vo w 40N RIBE
FARFR R TS ARFRRN X\ y. z TIRIIXGE, p A
K, p NESE, g NEIJIINESE, Fo Fo FoONEEEE
71 Gig R 1 5 5 PR 2 F0D 7E x4 yy 2z =
AT 43

XF (1) ~ (3) X4y o/ox~ o/oy ooz,



1 VRARSE: BBEE R CLIELL” (1011 & JIHUE A1 S AR ERT
No. 1 XU Luan et al. Study on Total Force Divergence Distribution and Evolution Features of Landfalling Typhoon ... 113
TR A3 3 - R iy U 25 % H K br v (GB/T 19201—
QP&@L@Q+Q@QQHQ+¢%}_ 2006) HEREUINEL (2010 429 7 16 H 00 % 21
ot\ox oy oz) ox\ ex oy oz H 00 ) [ “FALEL” & KRBT RE g, H
(A) (B) 16 100 42 17 H 00 I, “FLAEH” & Xt
o ov ov  ov) of ow ow  ow RN 18.8 ms MK F 209 ms!, M H
5(“5* " Wg] *E( R WEJ Sty KSR FUBRAAKBE AT B W
(©) (D) “OLMEEE” BPRIE S SEET B 17 H 03 I % 21 /Y,
V-F. (4) “CRLNELE” IE BN IFAERR & WARIE, a8 SOh K e
B Vavitvj+wk, (4) RAfgE—55 N BB, dbjg,  “FLIRER” gksEBaan, k3654 Xk
2WW%V(VVM=VE, (s) Al MY BOE XN SR B IR I8 bl
ot VS, NE USRS B 19 H 15 1% 21 H
Hrp, VAZYEROY T, FOORURBREE ) BHK 00 1,  “FLIEEL” U889 b smbhtiy g, B ki 3k K
Jis Ep BN, WA, VF<OMRSE B RRSRES, R B e A S RER TO R

TEA, V- F>0 ARG . b v v X
SUERRIE, ST RS B B BAT (VI A LA
B A LA LA S DL MK (5D Rl
GHEUETTRE, NIPREET “ NAELE” & KA iR
AR, M ERTRE, 6 “ L A b

IIREE B R ST IR AT«
3 “RILLL” &RELR

CRAEEL” & RGE 2010 4 PU LKV R
HHUIX B R S X, 9 H 14 H 18 B FF iR
7, 18 H 18 BHAEEE G R (Rt S,
FD, BEEEEGYE, 29 24 R ERFE. “L
WL 4567 R kit 1000 mm UL FE SR
K BRFERGER] 17 9 | AR AR 2 Hh
DO FERE KIS 120~250 mm, &R T E AR

AR =R

Beo B 14 H T “FLIEEL” Ay s i AN B
QR JE AR I TR . T TR Jl 2 )X A
BYBORZ W b “ MU EL” BTz & 1 I B o A
FREIE SR

4 “FIFLL” FTRIARMBEEREER
DDA DR ESFER T
4.1 RIEIEIBMEL

t (5 %1, A EUERTH (5 X ZAumm
T2 FIRARKE, FIHBLZ R (XSS, 2013)
TR (5) Au Iz f,  Ixd Fr A48l 2 ik
(3t 27 B #HTEER S, WEREERS TS
JIEE . B 2 4« FLIELL” PR sR Y BE & )
BRE A S LR . BT AR I Z) (2010 4F 9 H
16 H 00 W), “ L™ 5 45 g $s 2%
(TS), fEH AL C & BB B & s (K

6

|

S HEB B

Intensity category

2 - R R
BBt

R Y R B

-\

: FAHEE TD

: FARE TS

: RV X STS

: BRTY

HR STY

: IR E R SuperTY

Z’Kﬁlz
BEY

QN B LN =

ZRERH BB

Time (UTC)

(0] T T v T T v g v T T
1600 1612 1700 1712 1800 1812 1900 1912 2000 2012 2100

BT BHIR “PLIEER” & XILANE B R B AR ZR I ) (2010 4E 9 F 16 H 00 % 21 H 00 1)
Fig. 1 The five stages throughout the life time of simulated typhoon Fanapi and the evolution of intensity category from 0000 UTC 16 Sep to 0000 UTC 21

Sep, 2010



b N W 38 %
114 Chinese Journal of Atmospheric Sciences Vol. 38
28°N
§2
24°N] ) 3 0.008
. Ve ) e o 0.006
© Y dad Y Y L
e 4 0.004
20°N 0.002
(a) (b) ©)
189N 0.001
28°N 0.0006
26°NT, 0.0004
0.0002
24°N %; ) s 0.0001
22°N g X i 3 & -0.0001
. 0 -0.0002
(@ ©) H -0.0004
18°N -0.0006
28°N - T
] S -0.001
S y ¥
26°N{, ] ‘ L * RS -0.002
N2 b
24°N{ / ;. \Yed -0.004
/ “ Q J i y -0.006
o v !
2N . ° (] o -0.008
20°N , -0.01
(2) (h) ()
. o »
114°E 118°E 122°E 126°E 130°E 114°E 118°E 122°E 126°E 130°E 114°E 118°E 122°E 126°E 130°E
B2« EL” PRadiisd s B2 1 AU A U 4045 (16 H 00 BFZE 17 H 00 B, 10168 3 /N, WO N & Jidaar, Bl & i,

A s, LEERF SR A M POITERED: (a) 16 H 00 B

H 15 i}, (i) 17 H 00 B

(g) 16 H 18 1f; (h) 16 H 21 if;

(b> 16 H 03 i}

(c) 16 H 06 ;3

(d> 16 [ 09 If;

(e) 16 H 12 )5

() 16

Fig. 2 The total force divergence/convergence distribution during the rapid intensification stage of Fanapi from 0000 UTC 16 Sep to 0000 UTC 17 Sep with
3-h interval: (a) 0000 UTC 16 Sep; (b) 0300 UTC 16 Sep; (c) 0600 UTC 16 Sep; (d) 0900 UTC 16 Sep; (e) 1200 UTC 16 Sep; (f) 1500 UTC 16 Sep; (g) 1800
UTC 16 Sep; (h) 2100 UTC 16 Sep; (i) 0000 UTC 17 Sep. The blue (red) shaded area indicates total force convergence (divergence), and typhoon center is

marked by the red typhoon symbol

2a), FRIE (4RHE, FRD 42.0X107%s7, Hi
REBFI R F R A . 03 I (& 2b), TC b
FCrR AR S s, SR 6.0X 107 s, AR
%%ﬁm%% KK 4.0X107*s72, 06 I (& 2¢),
PRI “ PP LG 3 5 A s #iy )MU#& (STS), TC
HHOC BT A LR B O 4 o DX i B TR R, fe K
EF] 1.0X107 s B E. ANES ) R Xt
Hoag, ICAAE X 5 Bk dm & DOAHIE R, 3947 F TC
ORI, 16 H 09 B (] 2d), TC HL
EIIERA XA LLAH R Y, RS s
KAEX BH H) TC HFOFELT . F X LA 2RO
AT TR ANE . 3h 5 (K 2e), #EAXIED
%ﬁﬁ,ﬂ:$@ﬁ$ﬁéa¢®WE,%ﬁBﬁ

AL BT AT TC &Rl 16 H 15 B (K
20), B 5 DR S T I A B S ) N
5, NAEATALT TC RMALM, momiss] 1.0X
107 s LULE, TC Yt IS I & 4R ALK . “ ML
WL HR B R A R IA B 2.0X107 s LA

s, URK AR KR . B TC AW,

2 21 I (I 2h), A5 5 A XA XS FRIEE 20 A
TC L HiRE RO B LT ES. JLIREEER T

M, ARAEWEAT AR, (R Ll TR . 17 H
00 I (P& 20D, A IHUSISRESEAYERE, Ko
xR, nriL, 5 “EL” Pl aaky
Bt A RO BRI & R B 1
A, ARRTFREA BN A B & XL AN
o, A HOE R R, LA P RR
PEAS I8 0 o
42 KERBBME

K34 “ LI L K s A B & D R 43
A AR . “ NELL” AW IET 17 H 03 i 1
s E R (E 3a), FOWIES RS ®EIS
4.0X107 s Lk, & EUXAE IR IERR 2
ATFERE L, SREEIANE FTIEOR, S KM T A,
B 1.0X107° s2 B . 06 B (& 3b), & RHT
(R A R (R >4.0X 107 s7) HINE



1 VRARSE: BBEE R CLIELL” (1011 & JIHUE A1 S AR ERT

No. 1 XU Luan et al. Study on Total Force Divergence Distribution and Evolution Features of Landfalling Typhoon ... 115
28°N o

’v J/J V'%;? ‘ 5'2
26Ny, & R !

R US A T ) S Ny g U 0.01
wnll W/ - e/ 0.008
22°N ,“L," Y ‘ ) y . \xdﬂ;;f:f‘wy v/ . 0.006

~ - 0.004
20°N 0.002
(@) (b) (c)
18°N 0.001
28°N . amwe 0.0006
26°N j R 7{ ﬂ\—: (f (: 17 0.0004
I O o 0.0002
o bl 3y ¢ -
2y ,_ '} 6 oo [ 0.0001
22°N{ o ' e -0.0001
20°N -0.0002
(d) (e) ® -0.0004
18°N — ~ -0.0006
28°N
(I -0.001
6N -0.002
24°N{ WY ~ -0.004
: . -0.006
22N a5 - -0.008
20°N -0.01
(&
18°N

114°E 118°E 122°E 126°E 130°E

B3 “NTEL” KRB BUE 2 R A DU 4040 (17 H 03 A& 21 B, [0)FE 3 /hiE, SRR A& RS, A& iEs, w
fr: s2, AEERF SRR E RO IEM E): (@) 17 H 03B (b) 17 H 06 B (¢) 17 H 09 (&) 17 H 128 () 17 H 158 () 17 H

18 1 (g) 17 H 21 I

Fig. 3 The total force divergence/convergence distribution during the mature stage of Fanapi from 0300 UTC to 2100 UTC, 17 Sep with 3-h interval: (a) 0300
UTC 17 Sep; (b) 0600 UTC 17 Sep; (c) 0900 UTC 17 Sep; (d) 1200 UTC 17 Sep; (e) 1500 UTC 17 Sep; (f) 1800 UTC 17 Sep; (g) 2100 UTC 17 Sep. The blue

(red) shaded area indicates total force convergence (divergence), and typhoon center is marked by the red typhoon symbol

I ZTR, R R TC 6. S,
“PNCEL” A J7HURE 5 A kSRR FF L IR,
PRPEBWI G (K 3. 17 H 21 I (K3 g), &
SR O 6.0X107° 72, A X AN AR
B P A A B 4.0X107Y s LA E, SRk E
2.0X107° 5%, M 17 H 06 IN TS, 54 RIFGAHEE
B 119 B o 2 15 2 IO A ) A 1 R ADL R e 5 W A T
I AL
43 REEMER

18 H 00 i (& 4>, BRI “ LELL” £ R
DI K KOEIAS] 425 m s, THEChRA R, ik
) A= iy sk o (R B BB 4D o R e 6 X 107 s 72
& R A s E X B — 20K, & R EerIy
SREFHA PTG, 18 H 03 I (& 4b), TC 0t
VT f K RGE A TG (404 ms ™), FREEX G
AT AR A DR VG, BEE XRS5 A . 06 B
(K 40), HEGHE—PH, &R0 i
ik 8.0X 107572, 18 H 09 I 4 19 H 00 i (& 4d-1),

GG IR A X AR AR T 2 A . SRR B
BRI “ FLELL” FEARYEREE SR G WG, & 1
JEFEAMRFEAA, FRETREHIT 107 s B2, 1R
Bom i h 107 s J 2. M 18 H 15 I TTUS (& 46),
£ ARG 0 B50BE X T 4 B 15 52 21 65 925 i B 11 5%
WA, SEIT 5T 5 — O A BBl T E0E DX ) 4 ) 2
PRI, LT —LenT e e T A O R
NI IR RS 1, 1N R A X IR AR 3]
P
44 BEREFEREEMEL

T KA A2 2 R &g, 19 H 03 1Y,
CHWLL” e REEE R (K 5a), & EUE
S I IS o JEORBEFR . BRI8 S I R L IX 4544
B SRR, AR SN RO R ARAE 0, P
MR XA T B 2 b, RS G i AH R
ARSI B —m %) (B 4D g . HiE, &
A A B % i P AR 52 3 B S, 0
WA PR, B xR o A R IR LR, SR &



b N W 38 %

116 Chinese Journal of Atmospheric Sciences Vol. 38
28°N
s-2
26°N 0.01
240N 0.008
1o ) 0.006
N 0.004
20°N 0.002
18N 0.001
28°N 0.0006
N 0.0004
S 0.0002
24°Ny 0.0001
22N -0.0001
0N -0.0002
(d) (O] (6] -0.0004
18°N — = -0.0006
] f -0.001
26°N -0.002
N ‘; -0.004
-0.006
22°N -0.008
20°N . -0.01
(g (h) ()
18°N ' '

114°E 118°E 122°E 126°E 130°E 114°E 118°E 122°E 126°E 130°E 114°E 118°E 122°E 126°E 130°E
4 COLIEEL” A R A RV (A D HUE 0 A (18 H 00 12 19 H 00 I, [B% 3 /N, GBI & ks, Ol & imE, R
fr: s, 4L G REFSERH A RO FTERIED (a) 18 H 00 B: (b) 18 H 03 Ff: () 18 H 06 fif: (d) 18 H 09 i (e 18 H 12 i (£ 18 H
1505 (g) 18 H 18 if; (h) 18 H 21 i (i) 19 H 00 B

Fig. 4 The total force divergence/convergence distribution during the vigorous stage of Fanapi from 0000 UTC 18 Sep to 0000 UTC 19 Sep with 3-h interval.
The blue (or red) shaded area indicates total force convergence (or divergence) (unit: s °), and typhoon center is marked by the red typhoon symbol. (a) 0000
UTC 18 Sep; (b) 0300 UTC 18 Sep; (c) 0600 UTC 18 Sep; (d) 0900 UTC 18 Sep; (e) 1200 UTC 18 Sep; (f) 1500 UTC 18 Sep; (g) 1800 UTC 18 Sep; (h) 2100
UTC 18 Sep; (i) 0000 UTC 19 Sep

28°N o 28°N s2
DR 0.01
26°N 1, 26°N 1, 0.008
: % 0.006
24°N 24°N1 / 0.004
} 0.002
22°N{ 22°N s, 0.001
0.0006
20°N 20°N ®) 0.0004
N 0.0002
18N BNTTE  LI8E 122 126°E | 130°E 0:9001
28°N 28°N ; 7 —0:0001
-0.0002
260N ? 26°N‘7, -0.0004
-0.0006
24°N{ / 24°N{ ~0.001
} ; -0.002
22°N{. 22°NA | -0.004
-0.006
20°N 20°N -0.008
© (d) | -
18°N e 18°N =
114°E 118°E  122°E  126°E  130°E 1149°E  118°E  122°E  126°E  130°E

Bs  “RLIE” B USRS b B 2R R A U A (19 H 03 B4 19 H 12 W, [IkG 3 /N, @& G, aahghah
L AT s, A RFFSARI A RABOFTER ED: () 19 H 03 5 (b) 19 H 06 B (¢) 19 H 09 ;5 (d) 19 H 12 B

Fig. 5 The total force divergence/convergence distribution during the weakening stage due to Fanapi’s first landfall from 0300 UTC to 1200 UTC, 19 Sep with
3-h interval: (a) 0300 UTC 19 Sep; (b) 0600 UTC 19 Sep; (c) 0900 UTC 19 Sep; (d) 1200 UTC 19 Sep. The blue (red) shaded area indicates total force

convergence (divergence), and typhoon center is marked by the red typhoon symbol
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Fig. 6 The total force divergence/convergence distribution during the dissipating stage due to Fanapi’s second landfall from 1500 UTC 19 Sep to 0000 UTC
21 Sep with 3-h interval: (a) 1500 UTC 19 Sep; (b) 1800 UTC 19 Sep; (c) 2100 UTC 19 Sep; (d) 0000 UTC 20 Sep; (¢) 0300 UTC 20 Sep; (f) 0600 UTC 20
Sep; (g) 0900 UTC 20 Sep; (h) 1200 UTC 20 Sep; (i) 1500 UTC 20 Sep; (j) 1800 UTC 20 Sep; (k) 2100 UTC 20 Sep; (1) 0000 UTC 21 Sep. The blue (red)

shaded area indicates total force convergence (divergence), and typhoon center is marked by the red typhoon symbol
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