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Abstract

In this paper, two typhoons in the South China Sea, one named case and one unnamed case, with
similar evolution process have been chosen to analyze their organization features in genesis, devel-
opment and dissipation stages. By comparing the deviation angle variation (DAV) with the best track
data from China Meteorology Administration (CMA-BST) and satellite images from Fengyun, it shows
the distribution and value of DAV can quantize the symmetry of deep convections (DCs) in typhoon.
The map minimum value (MMV) of DAV can identify the degree of DCs’ organization and the center
of organized DCs. When DCs appear to be ring-shape or spiral-shape, the locations of MMV can be the
marker of typhoon center and their values appear to be inversely related to the typhoon intensity.
The relation becomes significant if filtering the high frequency signal of MMV value in time series.
However, when the DCs obviously appear non-closed shape, the locations of MMV always accord to
the region where the DCs are strongest in typhoon system, which may result in the deviation be-
tween MMV location trajectory and typhoon path. Then the relation of MMV value and typhoon in-
tensity is reduced. In addition, land friction and baroclinic environment may reinforce the asym-
metric distribution of DCs, which also reduce the relation of its structure to typhoon intensity.
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1. 51§

PR G MR N E R 2 SR, TR IR A 6 XU B AR TR BE /13 2
F P 24 h AR TR I-T- 2R 22 h 110 km 7247 T B 452 80 km, SR & XS FE AR BE 77 4R A ANHT -
3 WU FE TR SEBR LAt X & KRG R K KGR BEAT T MDA, T 6 RS R 2%, oM R A K e
FIPIBE PR 7 %, A TR A Y BN EIE A T s 4, BUE TR SR HEPE A = 1]

PATVHEDE, AR RTIRGHHIN TIE R BUE BRI 4R, HVORIREAHESRPEIR KRR BAR
BT IS SRS 5w TG XORU, HOM A R I R AR b, T BT B KUK
WfE B EZEMNARFE B =, HATaeisESHaE: & KO A AL dr LRI E B A sE LA, It
b TR U 3 (1 ) WG FIZE A T 2 BRI i b KA A S R BRI M — A T B [2]

H A TR R 3 2 = BISEIRAE S AR & KRR SR, R I A5 BN & KU
BN, R IIAERNIRE. B H TS5 LR & X s AR R T DR R
K5 B¢ Davorak J5i%([3]. 1ZJHEMMZAMIRT IO PR R K, H /5 Z0E N = H 45 [F — R 51 6 Xbx
HER R AT EEXTRE AT 4518 . IXSEARHER YR ] = B R e TR A TN BE 3, P P e A i B SRAS
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2B DX BRI, )P ot e o B SR AS DU FIR X o PR B, R e e el 5 B (R il 2 22 R TR &
RGRFE . B J5 7E W Davorak J5ikEEml EIFR 7 — RINVE MM 7%, %M Davorak 75k, &
M Davorak 751525 [4] [5] [6]. L 4E KA % f 75 % H A (Deviation Angle Variance Technique, DAV-T)[{J#2 H!,
FESL T —FE A4 TR = ORISR S = B 45 M TR RN 31 0 SRR K2 W 7 VR [7] [8]. 1% 772K
Mas TEEGEL T — NG RIHFRRE, AW & ARG HLSULFREE, M 71X 28 e il
FRACEFI & JRGBRSE 2 B PP AR A . S /NSRAE[9)3R H T —Fi R MTSAT M2 s a3 IS & P
K% B AT 558 P A G P EE SEEARRAIE, T I T 6 SR B2 R A M i . iR i idbp e 3 T & MR G4 s
LS & X B # V)R RGBT, FIA I 6 MRS MHSULRHE X H S & KGR Z B 16 R
e 5 IR FEE TR e T R O

MEA TR E KRR, RRE =K% —, ZiEE ARG NG S s E s —. Fik
F G R B FRE R R, e B E [ R A B R E By e Al ok e E s . Rk, ASCRIHH ES
GRS BIEER R S B L RS, 7R DAV J5idtt 2014 45 B iEE h 1) s BN BE T T 510
Sefih b, S Eear AT R A 44 R AR A 44 B XU IR Sh b S AR RFE,  TT LUARG I & X FE I IR TR
FORMTF AR LI A

2. AWFFHE

%I & KGR A BAE Bk B E AR R R RS2 HHE £ (CMA-BST) . X B 542 T ES
G5 Bilg G RFTERAE G AT S5, R8T B E AR E S GO kL, 6 44 & KU R 12
R E BORLIAT B S R T R . PR BERHIE R T R E K = RAIF AR PR KHE(10.7 um)idiE, T
SRR SR AR 73 (8] 4 H 260 0.05°ME 3 (2 5 kmiME R) . Pifleros S8 [7]HF FL R, & 4 FEARHIT 5T BORE) 2% [H]
PRI S R e AR, H 2 BT RS AT TR R, R SO RIF 7T SRk 2 [A) 43
HERPTHON 0.1 M (2 10 kmHE ).

AN 50 2014 4F 0~25°N, 100~120°E Fa 3t il 1975 31 1) & JX(Typhoon in the South China Sea,
NT), BT 58 I I T B R R A AR AN e — & i 1 /g il & Kl sk B K2 5, JTHZATEAR
JR i FEER AR BERMA S I T 2 A Kt 4 B0 G IRAMGI, 1773 A1) 48 K50 53-8 Hh 78 8 18 e o [X 3 St
TEJE SO Firh, 3F— 0 B i AR G X 4y e i AR R HL A 44 (NT-Named, NTN) RS i 2E B A 44
(NT-Unnamed, NTU).

WL ITIER I EIE DAV J5ik. WA R M, & XMAER. AKEFITE TR, X R X3 7 Hos 5
WA TR M ARIHSA R BIGEHR o 0 2 SRR 35 X5 I8 5 P e ot R Ao R DA R s T e e v
P AL = AR AR B0 AR . R T BA —EmER 6 R, Haih s B bR i mks
FET ks ) TR MR, RIEEG AR, H & XGREE R, Z R PR BEAE S A bk = [8]. H
B DAV-T J53% O T AL R PR X L 78 A6 AT b X 3 SU0E 22 G 72 O o B2 U P Ay, B T3¢
UF T2 5 . Pineros %5 [7]181F 2004~2008 4F (1) #iy S EUR MO ZREE . 2009 4F Ay e B fisl
TREERT, Z A T 1A e R 5 95 [ [E X MR X 0y (National hurricane center: NHC) [ ic B AH LE 33
JIiRRZ N 24.8 kt. Ritchie [8PRFZ% 715N H TILAFEERLIX, FRE LA & KT 0 (Joint typhoon
warning center: JTWC)i {125 FRHE R AT SRR O AT A B 1Y) DAV EAE N RAEZ G e
(AR AR AR AEAE, ) DS IZ 7 s s R . 459k, 7EVGILACPREbIX 2007~2011 4E[R], 4
A8t G — 4 R R SRR O R AR AR B AN ZRER I, Al TH IR SR B 5 JTWC il sk
EAEEI TR ZE4E 12.9~15.1 kt 2 [a]); EZRIER-FIEHIIX 2005~2011 4R (8], [FFEAE A — 4 i) #vir <
TR (I AR A AR I R ER T , Tl (1 Rty SORERRFE 55 JTWC I3 7 R ZE4E 9.4~16.9 kt 2 [H].
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FET I, DAV-T ULz BI5Eims: BN R & KR T IS . BARTFE IR BT ESMEER
ML ANEUGRR S s SRR IERE— A S SANT R AR, B R RN S s B iR 5 1%
227 fU7 Ik BEAT B A BE A ZEAF % s M 22 A s TR N BT iR 22 MR O7 22, WIS 32 %
MBI AT 2. T EAR G M LA PR Z BB RAR ) oty BRITT 228, W RLZ 2 2% s O
25 B B G T EAR 6 X . SR R EI/E TR =B L E Bk 2 G P OMEASH L, A
O P RS S E NS SIIEASE R, BE R AT ETHE T, NS S8 R A
T AR HITE Y TE b, R LA B0 TR A 7 0 Y Y A A T 22 20 A B (DAV-map), 2 B X
/NI A 7 ZE B 5 SN DAV #/ME (Map Minimum Value, MMV).

3. FIB A NAELRIETHFE

1 HY 2014 55 CMA-BST 5 8 5 it e Vi X 2 U1 IE.(1407) A1 28 15 Sid Sk (I ra 26 A i 4 & AN,
SFHAE R R ST = AN B AL SRS B o A AR AR R AEHE T 0 H

I CMA-STI S LR AT SR FRHR R I Py KU DLUE (1407) 8 3 Bg A2 Ao B AR A (1] 1(a), 1] 1(b))
A DAE H, By X DU 6 H 13 H 12 B (tE 54, "~ [R]) 75 R i X 38(116.6°E, 19.8°N) A= it - ¥ U1 (1407)
Az R BA 10~15 km R E i A6 D7 R 2 I LRSS ek, 14 H 06 B A B #vi RS, 15 H 12 B
BRERE Rk, BREEXGEN 23 m-s, B E A LR RSRE . B E RGO AL, (ERE
X ARG T 16 H AR XN R, BARIEE G KRR mAC DT M4k 883, HIXGETE
15~20 m-s ' YEE N s . TR BN EANG, WIUBLE 6 A 18 HZ#i o v <, 520 H 12 i
FEATEVE AR FREIB W B WEar il FEoRE, g UUE(1407) B LR PIANRF A — BN Ay sl F
I, J& T i G R BAA R A L4ERF AN R 1% R G 6 bl IS 5 BE B PSS ETS AT
375 G 1) JG AR i, EERAE IS HILE R I8, 76 28°N DAL XS4 +F 17K hT a]. #viy K2
¥ UL (1407) BN B R B BE FE AN, Hh T A7 R T - PRk 5 i, Ly SR (R VR VR K AN RS K R R I AR
FEEAMX 2 B E K Z T 2 HTPEGE B B BIR A, 4 AR A U r= e g i 1 BRI R
T ULIE.(1407) B Bl a1 R 2 4 8 T 19 M ELX T 35.6 I AWK, 3.7 HNEEER LE, i 5500 NFH L%
SEVERW), 200 R[5 REEI, 600 RIBIAFEIFEESIN: RIEVZ KM 23.1 T AW, BHIBRZHFHE
8.1 147G

HTEF 4= B R HA I MMV )7 512 N, 5T CMA-BST #ERHD %45
B & WAL B FISR LR 6 /NN, PR TERTIBREE EARERE, RIULAE S Hr i X CMA-BST B EHERAE
BT T KBRS . SR FE R MMV FE /N R) RS b 10 2 AT A Xk DAAE 290020 AT 9 Ak 45 314
L, [FRIET MMV B TE] 7 51 B i 40005 5 32 2 IR B ()42 6 XU PN A DX e 30 AR B AR AR AREAE[10], BRI AR SO
MMV 545 8] F7 51 R F DD LG5 R (Em) S8 3 3%, ARE 78 BIAEAN & KT SR 0 B0 VR SR 3 I 10 B A A
#H 0.01n, MIEEHETE MMV B E T EERE, IEEEE31 7 i s ORI B A5 R T
MMV 5[] 7 51 4 R 343 s AR R AE (] 1(d))

YT CMA-BST #EEHASR I & X TR M 2h B 4 A S AR 5 M = TR AR I = B R &l -5
FAF MMV A7 BB RTEE RN )R, 786G SRR FER B, MMV AL B MEE S 6 X%
AR VSR AR BN B2 R, KBOTLA A A=A B S— B 14~16 H v & SRR R,
RN G R G POl R R I T Bk s B k55, R8s 5 1 MMV B85 G KRR A A7 R
XK FR, MMV EAf 2000 deg? 22 A7 G BRAR,  Fosl/ N8 K) %R T 6 XU BE 3 a0 55) . BREBEPY,
MMV 7 B 5 & KA RABRTEE S 7E 200 km Y6 Py HEUEORIRIR PR, 32 BRI 9 AR ik Jg A TR) (13
H 12 Bf~15 [ 06 BF) B /N 28 Bk S ) (R PR R O DR P NI SR 1] (1 IR T s/ o 55 B B 16~18
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Figure 1. Changes of (a) Typhoon path (red line) and MMV trajectory (green line), (b) Vmax (green line, units: ms %) and
Pmin (blue line, units: hPa), (c) relative distances (units: km) of MMV location to typhoon center, and (d) MMV values
(units: deg?) before (green line) and after (red line) filtering during the lifecycle of tropical storm Habits (1407). The blue
points in Figure 1(c) represent moments with relative distances greater than 200 km

E 1. BHERNBENB(40N)EGEITIEGR) ERBIHRRUIEIE)S MMV FITERE)SHE, URD) EREX
HEXUE Vmax (FE Sk, BAms HYFMREEEESE Pmin (5@ S£%, B: hPa). () BRHLE MMV I8
AOHEXTEEES. (d) FEKAI(R B L) FEEBEELE) MMV BEK/NEAL: deg?)BERTiE)ZELE . HApPE 1(c)hEEE S
FRICHEXTEEE AT 200 km BIEHX

H oG AR GE R, A 6 XU B JE AR 25 RF 7E IR R R 82, MMV & B 4EFE7E 1800 deg? M iR :
PRl RGP R IE SR FRIR S M FE, JEIE MMV B AR I T PR NI R AL i FE . DR
B I TR MMV A7 B 5 5 RO AR R 25 LA /DN, L 28 B T 50 km [ 350, B8R | & UMMV
L5 KRG AR TR AT A 17 H 18 B & RO B B2 30°N, AR FE 25T 4R oK 45 200 km BA .
B 18~20 HAG K ARLHBUN, LR & KGR RFEIRES, XM T MMV & {EHR5E K % 2000 deg?
DA b, ARG BE B 8 300 km

2014 4 CMA-STI S AEBRAAETTRH S 15 Sid gk (NTU-15)#R 112 T 08 H 18 5 12 I 7E B il i [X
(20.9°E, 117.2°N)AE AN o AR e FE #4158 TORHE R 1 R G B R AC A5 B2 A0 (14] 2(a), K 2(b)),
AN A B LR AL 7 RS B, RS+ —/NHA BRI R SR, B KRG 15mes™; 19 H BB %, 78
TRFFELE I I AL 7 B s Ja 5 AR AL 7 & 2, 20 HEE ARl thifg . 8 ol 75 v 28 S T 5 KRGk

DOI: 10.12677/ag.2019.97065 610 HuERFL 2= ATV


https://doi.org/10.12677/ag.2019.97065

L

BRGSO T TR HOUNER G, RSB EEAE I EAERF IR RIS . R & XAREL [ 4R
AETT RS, RS R T I B R NI e KOS RE P O, B A S R AR YRR AE
10ms UL, SRR T IR AR . R, R R A 4 G R, T AR
A RS LT e R i, TR 0 % ] L 9 T R S A SR RS
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Figure 2. Changes of (a) NTU typhoon path (red line) and MMV trajectory (green line), (b) Vmax (green line, units: m-s %)
and Pmin (blue line, units: hPa), (c) relative distances (units: km) of MMV location to NTU center, and (d) MMV values
(units: deg?) before (green line) and after (red line) filtering during the lifecycle of unnamed typhoon recorded No. 15 in
CMA-BST data. The blue points in Figure 1c represent moments with relative distances greater than 200 km, and the red
points represent the time without satellite images

E 2. 15 SEERSBENEGHIITIEQ) BIRF(LEXLK)S MMV JuUlk(GRe)sHE, UKR(b) SAMEXIE
Vmax (FESLek, B4 ms HYARILELESE Pmin (5@ SKZ, BA: hPa). () R&gHih5 MMV (B R EE
B, (d) FEEAT(REEE)BEBIL) MMV BEA/N(BAL: deg”)RERTEEWE . HAPE 1(c) Pkt E SIRICHE
XTEEEE KT 200 km BYRTR, 416 B SRS T RERN AR
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[FFEXT L CMA-BST BERHO I & N s A R 5 M s RIS = B R 2 v J 3RS
G MBI TE R IAE MMV LB 5 R 50 400 AR EE B
ORI PSR R G0 R AR B . R G S B ) PR R X R B 4R 1 200 km,  [RIENBEE RS
bRt 30°N H ARG om 55, AXTFE e H 2 250 km. S5y 4 & RANMGIA— B g e T
ARG A LR MMV BB R, B T 2E BRI LA N, EARTE 2000~2200 deg? s 25 1k,
Ui RGN SRR FE AR i DL (1407) B 5575 2, [UR BB AL UL . b4t
MMV &I SR JEH W, LB R a5 5 R B IR MR tHAFAEXT G R o

MMV {7 BB RAN(E 2)3R B, S

4. BB RNBLRLEGHTFIE

N1 BB A LR P B SO FLAEAS AP R B S5 A RPAE 38 b 3R i o i 42 A
A Ay 2 MU SR 2, %242 1000 km ¥ Bl A R GE A SRR 0A  EALEI R G SR AE LA S AL
UG REATH B Hr
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Figure 3. Comparisons of DAV distributions (left volume) and IR images (right volume) for tropical storm Habits (1407) at
the development period (top row, UTC 18:00 14June), the maintaining period (middle row, UTC 12:00 16June), and the dis-
sipating period (bottom row, UTC 00:00 19June). “A” represents the MMV location; Wl represents the minimum TBB
[E 3. A REIUB(1407) B & REA(14 B 18 BY, L£17). RBLUERFHAI6 B 12 BY, HT)FRGIHEHA(19 B 00
B, T4T) DAV SHE () S4B (HT)AIxTEL . HR44HR©, 0)J CMA-BST BRHERMARNFIL; “A” K
Mmy FrERE. ‘B IEARKERENME

265

260
255
250

245

Radius(km)
o
Radius(km)

MR X TR LA 2 S DAV 0 (K 3)rT LA H, fEBRAREIAIE, Rgm ks mkELR
Kifi, DRIGIROHR = R B R RGO R BRI, Foh R 00 2= F1EE Ao Ui (500 km YEFEL ), BAHETR
GERON Y PO ORGSR, ARG B BE G 500~1000 km; AR 7SV A RGP EARRHAR =
1 I R G rp O AR U B e 23 A, DRI B4 1K DAV R IA— N A O IR AR PR oty , DL AR
—ANHPRIRAE L B, MMV BRI R OB BUIR X 3R, B8N 1704 deg?®s %16 H 12 B, &
KRR i, G BT 1 i T BE R e, R R AR T —40° IR XL 2= AT AR B B N T8 i, HoarAm
W, (AP LAE HIX LSRR 2= BB AR A T SRR A FR G R G0 O IR 7 A R, PR TH LA
Fft) DAV 1558 2HLALIRSEH, H MMV B1{4 4 1793 deg?, Frefr B AR5 4L 24t 0. ) 19 H 00 i,
RGH OO EBIT 32°N, HAEREMIER N NMUE R G ARIL R IR F .0 500 km PAAMX S8 A7E7E LR AT
=B, BRI R, RARFRIER BN 220.3 K, BHE55 T 57 R 0N R RS8R . i 3 B4R
i DAV XIS K67 B AR S B SHS R = XX R, MMV AT = F S AR S5 A7 B T, &1ty 1960 deg?.

beAs Ik =N 2 R Goak fE (] 1(d)) L AH RIS %) 2 FTRT DAV 2345 ] DUE H, DAV TS FEER R T
XTI 2 B 7 A RRAE , MR R = B B RGO RHER , DAV IRAE KIRE I A BIRE5 ), H.
MMV {7 B 5HIAR AT IR 2 G X MO S5/ A, DAV RAE X Sk S S5 iR X
= ARESFHEAEE, H MMV 78 IR = B RS B PoE . FR, MMV S EBT IR
iz B SO B, B 24 2 R e 4R 0k I 5 (5 e J91) B i 2 J8 S A S b 1) 0 A (4 4 ) I
MMV BB M= B FEE ARG GEEONE), MMV 28K 5. BT UUEE, DAV 434 & MMV
(P07 B RE R B RGN TR = B S MR IE T B 1. N T RS RAR G FRFEE, AR
FIFH CMA-BST BEHE &, tHE T8N 2 & KA B 15 5 DAV EAH, B K] 4 76 51 45 ¥ DAV,
WX = AN A ZI M BAESRE, & RO B IS FRFEE A MMV EE N RZEREES MMV 8
&R EMIS, MMV L7 BB G RO, M E L FRX =ANZH MMV 55K
SR R0 B DR R EE T DAVco
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Figure 4. Same in Figure 3, but for the unnamed Typhoon in the South China Sea (NTU-15) at the development period (top row, UTC 12:00
18 August), the land falling period (middle row, UTC 12:00 19 August), and the dissipating period (bottom row, UTC 00:00 21 August). “A”
represents the MMV location; il represents the minimum TBB
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