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Abstract

The selection of east China caused serious disasters in 2007 0716 super typhoon “Rosa” and “Fitow”
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powerful typhoon no. 1323, 2013, by using the way of diagnosis, analysis of typhoon environment
field, elements and the distribution of the heavy rain, the two typhoon case study degeneration
during the process of cold air invasion of cold air and typhoon evolution characteristics of interac-
tion and the relationship between the typhoon rainstorm born away. The analysis shows that the
denatur typhoon will be influenced by the weak cold air and the sea circulation system, forming
the moisture condition and the thermal and dynamic structure which is favorable to the rainstorm.
For example, the temperature shallow trough and the sea square high in the north of typhoon kro-
sa and the temperature shallow trough, the high pressure zone and the sea Dennis typhoon in the
north of typhoon Fitow. Weak cold air invaded the two typhoons from different levels, forced the
warm air in the lower layer of the typhoon to lift, and intensified the vertical upward movement.
The typhoon warmed up and cooled down and tilted westward, and the barocline pressure in the
atmosphere increased and released, leading to the increase of precipitation. Typhoon “Rosa” (“Fi-
tow”) has good (bad) configuration of high and low layer vorticity and divergence, which is condu-
cive to the strength of the typhoon system.
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GRS E, SZ2IHTH BRI, ANIREE, B EAKEGE RN, SRS IR 1], (HE S
bt & G Hh A A S S A EAEF, T DMERES 1) & R RSk R i, T DAFRR SRR B 1 R A &
bt & RIS BN AT, LRIt A E IR IR R s R B s & MR FZEE . WE MBS &
RUEEE . & KAARRT G XGRS AT K [2] [3]. BBl G X2 E KAH EAE R rIsem, 38 S anshEERR
Beahigit. B EMG N TS IERL RS KA. & XGRS IR E AR X & R0 R 2R
IKRAA4]. & KRB 28 (R 45 . FRELTE] . FE2hidE FEk AR e B RN VR X 550 . DRI
FEE SR BN G RS, KRR SR AR E, S RARET B R, X5 & Z W & )RS
SERIEAR T AT B AT D . fEE KRR R, RUEA TSRS G KRR F G XUk IR 1) 25 R4 52 R0 B 4ERE 1)
BUEIEANGE 2, HpA TSGR RUERGS & XA AL EX AR M & B ER A — 0. i,
BE— T s K il e v & XU AR B R AT B W R AR R R LR S WU AR 7T, W sk &
A 120 DX s ) 2 W PRI TR AR 28 . TR RLORER 65 AU SR PR 9 3 A0 2R AT Rz 3 X

AR FEIEILHX ) & MR ME DL FATERCT 2007 4 0716 S5 H R “B95” Al 2013 4F 1323
SERCCER O FIHEAI R, H SRR TR HE2 0.5° x 0.5° 6 h [A]FF ] ECMWF F-2) 47 %
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Figure 1. The moving paths of Typhoon Krosa (solid) and Ty-
phoon Fitow (hollow) on 925 hPa
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FRAT 53 935 BUATC M 3l R 3 gk sl VAR ER 0 a5k W B 96 5 AR SRR 6 RS [RI B B 19 B 7K R ALE

2007 4 10 HZ G R “B957 FvA 23S ERMT, Wi A R Bl 17 10~13 SRR, Ko b X
FWEIRRW, AR KRN, 6~8 HWWLA FIWEN 163.0 mm, FH AT ARSI X W &t
200 mm, #1118 H 233.8 mm [5]. 6 H 08 & 9 H 08 BT A it/ & (14 2(2) /0 AHFAE N, M TEHIZR
B, WX 3 H RPN R 100 mm PLE, R EEIA 600 mm, BFTHESH DT 2 B, T
GRCCHERE” 2T K ERERE G RO REKER ST RN E R, B K. 6 £ 8 HlT A I s s
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(I PR B PR K MR, BN LR TE 65 mm DA REEZEEIK. 8 H 07 B2 Z 8 H 22 i, & KUREN = &
MERBEIR S RILEE, PUNHLIX & A E AR AR FEIT UG . 1% 6 XIS RS B KRR 4L — e I IA), BE/K R
W, DU IR RN, O/ R 40 mm Pl b, ZJE BT IIESRRIAIER, & RUEIRE RS s

DOI: 10.12677/ccrl.2020.96074 675 SR AR


https://doi.org/10.12677/ccrl.2020.96074

S

PR, G R K R, AT AR S AR 3(2).

(b)

600
550
500
450
400
350
300
250
200
150
100
75
50
40
30
20
10

Figure 2. Cumulative rainfall in Zhejiang Province (unit: mm); (a). 08 a.m. to 08 p.m. on 6 October 2007; (b). 08 a.m. to 08
p-m. on 6 October 2013
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Figure 3. (a) The actual situation of cumulative precipitation in Hangzhou at 3 h at a single station during the typhoon rains-
torm of Rosa; (b) The actual situation of cumulative precipitation in Yuyao single station 3 h during Typhoon Fitow

E 3. (a) B ERNBMITIEHIM Y 3 h RIFFEKESR; (b) FIFARTRERYkSL 3 h BiHHEKESE)
AT AR RS 2013 4F 10 A 6~8 H 3 h [FE/KIE M, I8 1E & K EAR R KATZ) 24 h, 766 XETZ% 1000 km
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FoAi s G RBERE R RFHLIX, 2Rk 4 G AN K [6]. dnld 3(b), 6 H 02 B ATJE, REkH L 10~20 mm
HESEREK . T A A S SR G KBRS, 28 & XK EEE (7] (8], B 7 H N2 8 1 20
B, SZARMERMIEN, KU = UGRMK, XK IR RS RN . 8 HR IR & Xk H
TR FAZSAHEIER, FBRBKWNTRERE. Bk 54FSHMEER9] [10], &RZHAH N
P EIRMRE RS, BB T B YOE G N5 .

3. & RIEIAFHEXTEL
3.1. B aRRESHIHT

I G REMGET, "2 200hPa b, HEAEUILA 24 IRE S 2R, TR, REHAE, HE
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FEUT, RPGAl - REaEm, AbME TR EA, BTV K. S e RO B G R R N KR B

RN, 5 G RIEHZ 8 SRR K.

X FRZE(E 40) B 4d) b, PEREImEERRIHE, KoM E AR, 296 RXERHT
G, WHLAH 6 REMAER, ARotmit 48w, & XEREHT 850 hPa (1 4(h), Fmdith XA
KRR SREHREE, G XRARFFAHNIOL, 515540 G RUREILEEEE 4(h), #iT
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EWHLAC BV ACE R AL-Fa 1), BT & KR MR B IR R s S pada s, siAfe . X%
R B, SRR AR A FHERE, InsR T KRR W R A, AKIRAE R IR

3.2. FERFARREG ST

&
Ry
I : o

108°E 116°E 124°E 140°E

30 35 40 45 50 55 60 200 25 30 35 40 45 50 55 60 65

DOI: 10.12677/ccrl.2020.96074 677 SR AR


https://doi.org/10.12677/ccrl.2020.96074

S

20 25 30 35 40 45 50 55 60 65

YN E 2V ¥

N e
NS

Sl\l A&(&'_t’:—u‘—y

108°E

20 25 30 35 40 45 50 55 60 65

140°E 151’8()"5

30 35 40 45 50 55 60 20 25
Figure 4. Superposition of geopoint height (solid line), temperature (dotted line), wind field and 200 hPa upper jet (shaded
part) of Typhoon Rosa 500 hPa; (B) (D) (F) (H) Superposition diagram of geopotential height (solid line), temperature
(dashed line), false potential temperature (shaded area <65°C) and wind field of Rosa Typhoon 850 hPa; (a) (B) 6 October
2007 at 08:00; (C) (D) at 20: 00 on 6 October 2007; (e) (F) on 7 October 2007 at 08:00; (G) (H) 20: 00 on 7 October 2007
4. (a) (c) (e) (8)TH AN, 500 hPa U EF (L), IRE(ELZ). XIHF 200 hPa B 2REAF M EME; (b) (d)
(O (MZFTHEX 850 hPa UBFE (L), BEEL). BESLRECRFX<65C)FMRIAZEME; (2) (b) 2007 F 10 B
6 H 08:00; (c)(d)2007 £ 10 B 6 H 20: 00; (e) (f) 2007 & 10 A 7 H 08: 00; (g) (h) 2007 &£ 10 B 7 H 20: 00
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i e FE (B SR B EE IR o & KU AL 2 KGR AR /N 1 8 370 (K] 5(c)), s B b DX s b 3 22 52 3 16 7
O A G, RS S R s A R P R SRV A G, EXTLE T S R E S, BRI
A A v B RGN A K, 200 hPa @t H O K GEGE T 60 mys. Grams 5[ 11745 2 2 2 14
TR DRI 5 B AT R . JE4s & BB R (B 5(e) B 5(g)), 200 hPa &2 @it —EAL T H Ak
b, HAgE A, HAOXATRAEGUUE, 56 XIMERESEIT. &2 2met G R KRR
FABAEA, AFRT & XCEREGH®, & XEMNEE.

FERF G RERRT S, TURREIS A TE L, SERGEE. 02 850 hPa (4] 5(b), & RILHE
BRI R, KB Y 152 dagpm 55 25 Bl e PO N T 81 s e e, IR e e 78 1A i b DX O FEEAIG
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X . A SRR (E 50 Bl 5(h), HUNE RS R AR R, PBEHLIX ZRAEX, X R 500 hPa PR
RER, EXREHRER A B MY REE, TASRBEEREE, BIHERME. & XAEREHAA T
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Figure 5. Superposition of typhoon fitot at 500 hPa (solid line), temperature (dotted line), wind field and 200 hPa upper jet
(shaded part); (B) (D) (F) (H) Superposition diagram of the geopotential height (solid line), temperature (dashed line), false
potential temperature (shaded area <65°C) and wind field of Fitot Typhoon 850 hPa; (a) (b) 08:00 on 6 October 2013; (C) (D)
at 20:00 on 6 October 2013; (e) (F) 7 October 2013 at 08:00; (G) (H) October 7, 2013 at 20:00

5.(a) (c) (e) ()FE4FA X, 500 hPa (BB (k). BE(ELZ). KIHFI 200hPa ZE2REAZ I EME; (b) (d)
(D (WIEFFEX 850 hPa UBFE (L), BE(EL). BESMRCAFX<65C)FMRIAEME; (2) (b)2013F 10 B
6 H 08:00; (c)(d)2013 & 10 A 6 H 20:00; (e) (H 2013 &F 10 B 7 H 08: 00; (g) (h) 2013 & 10 B 7 H 20:00

XHAUZE TPARZ , PHIRZZ & WOZH S, 52 HLR2 M X G A A8 — 2 RERE A TR AT Y » 3Ry & WA R 3T
8 1 N e e ) 2 O N e i NG R Sl w11 O & % = DR A2 L R/ SR SR G AR B e
G, AR A .

i PNk, 254 1 MBI E G IERE G R 2 SURHIE R A A RaT 4, A2 SR NI 6 XA T
ABDUE Ak I N AR B KA BB AT o T 22 AHERF & XA B AL AN 78 42 A AR 5 RO B R, SE R & XU
2 FIREEARA IR, WG KA AR ELAE AR A SRRy & X Z BR BRI M 4y, L5 A F
SENNJED, e B KT AR AR AR RS, 3G R 1IN J R R A A
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Table 1. Comparison of cold air differences between Typhoon Rosa and Typhoon Fitow

® 1. B ARSI ERMSE S TR RN

ax 200 hPa 2 5500 hPa 45K & RALHB 500 hPa ¥Ji 500 hPa ¥Ji
Eg i FIF(N) B SLBIE(CN) G IR RYL(KH) RGP
L0 36 14 YR T 7 v
Epr 33 7 B & L R e 2 A =35

4. BNERFFHEXEL
41. EEREE Y

THRIEE12]F R S5 & AR AR F RIS A = SR NA R T 6 R R AYERE, 1105842
ANME G R POEIR TG T TR MIREE[13], FhARBERI R & ST 14148 H & KB AR & X2 2
AN R SRR TR, BRAEEA . ERRIER U,

B G RBMERAR, 58T 27°N /NS 758 H 02 B (& 6(a)), BISENERG, 1EiLTEERE
PERTE 1 rhoC o B2 1) P AR o T B8 BE T /M X AR 174 2 UM 900 hPa P, 290 & KR FE AL IR IR N
EZAERE ST, ISR RA TR M. B 8 H 14 B (& 6(c)NMRA SR EMARBEIK,
B GG RARHEHS, EromdE—BHaTE, mERE A RIS 28 H 20 BI(E o), m=)=HE
HULARSS, B RREJRE A G4, ARG IR B U

FEE & RAE B S5 s M P R . & KSR T 120°N FHE(E 6(b)), BRH LT 350 hPa BT,
500 hPa DL MR R G XGRS, WA ERENRZRE, 114N LI, FERF S KRR,
RERNREEGRARIZE 6(d), HRIEZAART ST, mZET 06 % 300 hPa BLE, & KRR
I EERBE R TR E S M. T PHI 2 & AR, JERE G RS SR At 7. 27 H 20 BF(&
6(N), ATRYLm G NHRENE, GRIKEHIEE, &RHEREAESTIB A GRS 0, — M
F KRG B4 300 hPa A 45, H— ML TV L 800 hPa [t . & RHHE I =A%, EXEE
B ORI P . %, RS SAHEERH, SERTOES, & XCERESHR R AT, 2R RER
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Figure 6. Temperature anomaly (°C) longitudinal-vertical profile (A) (C) (E) across the typhoon center during the typhoon
denaturation period (A). (¢) At 1400 hours on 8 August; (¢) At 1200 hours on 8 August; (B.D.F) Typhoon Fitow at 02:00 on
October 7,2013; (d) at 1400 hours on 7 Days; (f) At 2000 hours on 7 July

B 6. ERNTHRE, TEXNPOHEREET(CSGEERREE () (o) ()FFAX 2007 F 10 B(a)8 H 02 #f; (c) 8
H 14 BF; (e) 8 H 12 B;(b) (d) (DIEFFE X, 2013 & 10 A(b)7 H 02 BF; (d)7 BH 14 BF; () 7 H 20 B

4.2. BRAEBIIFRERD

PG RER G, (K2 EREFRO—EAMAT 121°E £4(E 7(2), @ZESEHL—EMLT 123°E &
FE 7)), MERMIBI ISR AER. 6 H 2002 9 H 08 i, RE—EMARFAKT 1 x 107s (IERE
FfE, MBI E RS B RER I, SRR RIS e, — EARRERT 0.2 x 107 I IERUE &
o WESHUERMEERN, RIMCZRES &2 805 X G E AR K, &S Zsmanim &,
e H FFHEFN AR, MR, TiIEREE R 6 H 14 B 2 5 1E W B it 2 GE SR 3 5 & 2 & KRR
ORI I R R (K 7(b), B 7(d). 14 W2 )5, REZRESSEBENMERAmME, HUEF R
Pifio L REHORAEMmME, B G REREFHRERE . & REMES 7 H 20 B, K2 —BHRFERT
3x107s " [IERBE RS, 7 H 08 i3] 8 H 20 I, B2 EAAFFKT 0.2 x 107s [IERUE R{E. K2 IE
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Figure 7. 850 hPa vorticity and 200 hPa divergence distribution along 27°N time zonal direction (10 s, universal time).
(A) (C) Typhoon Rosa; (B) (D) Typhoon Fitow
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