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WH A RS E, 2 TR EHEEm, & RGBS, R R,
ARG EREAEMEAER, Sl il bR AR, Tk K & X 5 2 A7 2 244 1)
TARAE ST o G0 2023 4F “UFEE” BRARE 140 5, 2L BMEASSM NS “EE” KA
R P AR AR, AR AR R T A P T 2 TR K S I s 2SR e ¥ S AR WSS s L B
AC R AT TR R, SO K T DX T s 25K B ™ ARG . PRIk, R R
SRR KRk A R FE % & RURR i B 7K (0 T4 T BA R B 2 I S i S

2R R T AN G I EUE R 2 1 58 & X /K (B RAE %S, 2008; Yang et al,
2009; FLERAE, 2011; FPRIFSE, 2013; X FHLE, 2014), HIANEFARZESNEZHH
SR G RFFKGRAE, &R R ANEA AR T 6 R (R 55, 2008;
Gao et al, 2010; Bk/R5F, 2019). BRIEEURIZRE: SC (1985) nfv4 73 A MEE [N 1RE:
JERIIFFASRE T —Fe B SE TR, MEHATSR (BB 1. 4CULUR )X REFREA TS
(P& 2.0~3.5C) LLEIRA SR (FFIERT 4.2°C), R4 R WA 354 S i 4
ARG RRBEKI A JER, M2 (2005) SAEAHA “ABioe” (0216 5) &K
WP ER T THUEBI, KIFHA TR (FRR 1~4COMER TH WAL &AL, g2
RV AT HE10E 80~120 mm, {HA SR (PRI 2~8°C), JLEZm g L ERUKIRAR &
PN, RS B R AR o T SR RS AIRAILIN 73 BT ik — 2B BEAIE T 5534 25 S0 & KUK
gt fE (EEBRAMILRAE, 2008; FlifEBEAIZEN L, 2012). £ Bnf I, J&Y4afERA =
SRR G RBEW AR TR ER BB —. F5 b, B3R FER & KK
RN E GRS, 20147 F RS, 2015, 2024; FrMi%%, 2017). filln, 4
A AIEKEJE (2002) A3HTd 2 A6 R 5700004 5D G IR KIERIE &L, A5G R
FERMIE N, VI T Fe B RE S, S E XU SR e 2=l U Ss , 1hA 2 E P AR r
T 5 & RSV SAA MR, WA T84, SEPEKIEE. 70 )5 (2015) FOFhE 4
% (202D BRIMAFSZ RNEGRIGICMIER N, WK R ATE & KT LI R = e X .

IRV MR K P AR ) OB R 7 (R IESR 4, 2005; 29546, 2005: PRICAR, 2006: F2
1ESREE, 2009, Whdidi o L%, 20200, e A R oK mIs fEs A2 1) € Bt — B
SRR A 2 — (BowtE, 2011). BUAE G TR RIS AT R A% (M 7C R 2R 5L T
BR$: 7570 (Wi, 2014), (HJERRA i B TRV @ BT b, 2B R BRI RRE,
TV B AR IR PR S F & B T KV I DTk, AN RE TR 25 Hh 187 R (R KV ik B 42
(BREE, 2011; Ph70%%, 20165 FLAEFRSE, 20201). IHFEBAMFRIL, FETHAAEEHIE
f) HYSPLIT (Hybrid Single Particle Lagrangian Integrated Trajectory) #iZi#iz 2 & & 017K
IR ARSI AR MR B4R (IVAI%E, 20165 XI&h%E, 2023; 1%, 2024). i%J7
POB T E A SR SIS EN P, RS S KV IR R AR R DTRR A/, SRAR T R
B (FEIE RS, 2005; {LEL0%%, 2013; MR, 2022). [EPN&hEE R %78
o 25 X% W X /K VR B i 78 88 % (Stohl and James, 2004; fh 1145, 2016; HEBE3R4%, 2022;

1



X iBAE, 2023), WTESAERTE & KR I MKk 7t BT a6 2 306 . AT %S (2018)
BEE CEMEM” (1410 5) TP 7 (1513 5) AETUANA SR AT, KA
SAE LR AR SE P G KR K AR SR AR . SRR (2023a) SRR
PARL RS B H 7 “FIFF D7 (1909 5) Al “Z957 (1910 5) 51k R b X B M i f2 1
IKVR A AL I FEREAT /00T R E%E (2023b) X PR KZEIE B G K| & AR AL X R/
(R 7K ISARFAE 3 AT S B, JRAE E AT I R 350 R 7 1 G A ST 1) 2R B /KR T e H o 7 ) /KR
e XA (2023) HETRMEH HPUTRERFE—BRIE T “FI7F D7 (1909 5) i BOT HE
MKV, 207, 5T HYSPLIT HUBBERM /KR SR SUHg G e B1ER N 6
JRBE K S 0 RV RIE SEATI R e, (EAR AR BRI T, DASRA T & JRURR o P4 /K 119 B8 22 AR FE A

Ay IR ] YA A A SR KPR DB B 1 R R XU Bk /K 0 F 7 g A T 2,
FRUEZAT OIS T R FEW R, ESR T TS A SR . AN [FIEZE A7 S K IRgE A
g B TR D . AR X3 A 3k AR 2007-2023 4F 24 sl 47 2 A 191
iR 12 h Bt POk EHEA R GRIE) AT UL, 2023 4F “HE3E 7 Al $FEFR 7 DL K, 2016 4F “fif
7 PR K EIRHEA T =47, RS Ao R R AR . = NG I B A VA 5 AR
FOARAEAEZE S “UGEE” RIS F AR “ALPT s[5, i A
Ry VUSSR B EEM . Bk, ASCEL “HE2E” (2311 50 MR HI5R 7 (2305
) AT i (1617 5) F574 3 SRR = A SURLE [l KUK i P /KO 7R e
KM E Bk BEK . & MR AR B R BLL T T Bl S5 2 IR BERL, AVe 8 AURIK I i
PSR TNT, DA TSI H 7 HYSPLITS. 0 #Ul ki & B i AR SR . A
BV RS KPR SIS AR 45 T RO S TR i e A DR B IX 952 ), Ay £ RS i e 7K PR A 4
TRk iR 2%

1 BRSTE
1.1 i EahuspEk TR

H 2k Bk TRk B e G JR MR R AU B, AR A T SO0 N 3
2373/, B /RS ot (] 9 5 R 5 mine BT 04T, ASSCR A 70 B A i Vo sl s okl
TR HE R 0.1 0.1 HIHE s oK Bt -
12 EREEREHIEE

& X B EIE R B T E 3R B & X Chttps://tedata.typhoon.org.cn), G55 & X
HOOATE L O IR B PO P B R XSS, N TR) )30 6 hs
1.3 BothidE

WG 5 KK A ERAS 4B Bkl %cifs 28 B J5 17 A 1000 ~100 hPa 3t 27 )2, K- 7%
N 0.25%0.25S WapHE0y Lhe GEMYEEAMHEE. ACFR RE. iR, &
B ARXHR A

KH NCEP 23k¥iiE [k R4t (GDAS) Forics, APrpish 14 FEHAT
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HYSPLIT Bt it 5, B r I BAF 6 hy 12 h 254 — RS S AL B, 3 EE 2
R E YR (URRE . &L IR
1.4 HYSPLIT #R &/

HYSPLIT i B A 1 35 [ [ ZORFENURUE H R (NOAA) I 2 B3 R S 36 3 HER
KFNEAGRRLEL 2 20 FFIRIBEA R R I —Fh A T o - SR T R ST5 sk . 3 Bz i
TR A RZ AR SULE R AR ES Wy T R OB 2 (Stein et al, 2015; Rolph,
2016; Zhang et al, 2019: XId:%%, 2023). NET /M iliEiE, AR BRI
EERFAETT T, SR HYSPLITS.0 B0 #r 7592, LA 800 m A1 5500 m P4~ &i 8 (3 Ak
FAHRBREFR R Aledh g AR 5K 6 h PR OB SONRIE A, X “HE3E”
“RETFVG” VLK “Hilif” TR 240 h R IS ENUEREAT IR (BUUSHULER Dy, AL
IR DL K AN RDE TE K VR DT R A B 7 WA 156 (2016) FIRTFSE

# 1 HYSPLIT R EEHITEERIELE SR

Table 1. The simulation parameters of the backward trajectory injHYSPLIT mode

BSH “Yg” CHITG” “hkfn”
tehh E 26.03 N. 119.33 E 26.48 N. 119.69 E 26.85 Ny, 119. 33 E

g 800 m A1 5500 m 800 m 71 5500 m 800 m #/1 5500 m

HERURI 8] 2023 £ 9 H 5 H 20 i (BT) 2023 4 7 A 29 H 02 i (BT) 2016 £ 9 A 28 H 02 i1 (BT)
L 240h 240 h 240 h

BT 175 Jai 17 = JE 1A

HULHE 42 % 407K 40 %

15 BRIIF3AMIKAMIE
LEENAYN SUNGY SRt S iikeN = d o J:iih2 5SSk

Q . 4
=—XqX
g

A QAR (A7 gkg™ |, VAP RIEA R CRAA: ms™), g NEIIEE (i
fir: ms?),

53T B PRI T g vt PR T L 5 0 2 e 60 A5 L o v 3 PR 25 T S 3 1 o 1R Sy
GS(2019)1822 5 bR EIHIME, JRE TS, 4SO A AL

2 ZANE I S XUBR b PR K AL

“UFEE” H 2023 4 8 H 28 HTEFEE s AR A G m v At v 75 - #25, +9 A 3
H 15:30 EEEEER, ZhaT 5 H 05:20 DLam#hs X 2 5 B ks a4l 5 H& A
526 KA R 7 2R PU R “H) R 3087 BOFRFEERAI, HF . A8 M DL A T A e B LK
TR (E1a). 3mfE/KIERE%E, KON (B 1a), H&KHPBEKHA 556. 2 mm (&



MEI XD, K6 h (Re) M/KIEH] 494. 3 mm CGEMGILIX LI, K 1d), &k
/NI R FEN 148.9 mm « bt (1 2),

“REIFN” T 2023 4 7 H 21 HEESRE R LARFET AR A, HER AR Je 2 i v AbAT 20T,
Z RGBT mALT, Sad GIE EFRE, 28 H 09:55 Bl R MHIT. &Rk
HEK R (28 HD, & REE] 675.3 mm, SEREAKHOA T RM. BFHEAEN (B 1b).
28 QA2 & R G AR A R b ) “ BR800 7 BIRFLEREM, 5k 6 h FE/KIA 334. 4 mm

CRMZYRAER 2, E1e), &I BB/ N 97.9 mm « ht (E 2).

“alhitn 7 HVTILR AR RUE — BV IRAT, T 2016 4F 9 27 H 14:10 B G IEIEE,
ZJAT 28 H 05:05 FEMRME %, 27 H, % “Bfita” SMENW RIL—Fim K “54
ROBL” SR, FREETTH . AR, T DLW SRS R AR KBRS RE (] 10w, BRHRFE/K
HOO AL T8, oK HBEK N 402. 5 mm CTEEHEAFE S, Bl 10); 60 S N K K, 247. 8
mm (TSR E FAE, K16, NIFFSEA 76.8 mm « h™ (] 2):

XFEEAT I, = AN ) & AR “ B R08” BhAa g vl ik T Mo feok. Horr, “ig
287 Wb kY& X (B Rg > 100 mm V& X, FRD BAGARAFREILL R BURFE, JEH 4
SEBEK AL T AR, B G ARSI A 51 o BRI BE e e, “ RT3 I 7 Wi e
K& X B ARAC— VPG R 1) 22 10 BUREAE, SRR SRR /K O BT B RN, FYSROLR T
“OhEE”, SR G XA AME RG] K i B R KV R b R AR I — T R )
LRI BURFAE, TSR SRR K A0 A Toaedl KSR/ E = B R R IR/, RHE
PRI AN 95 R i, FF H bR DGR RO BRI, T 3 AN /N R Y
BT W 5 HI07 (B2

I AORHEREREX, ZaERFSREEXNTOE.

K1 =A&Ee R (8, b, ¢ 24h, (d, e, ) 6h BHilfEkE GHEHA, B0 mm) 5&5RKE (R
BT LD
(a, d) “¥F¥E”: 202349 H (a) 5H08: 0026 H08: 00 F1(d) 5H 20: 00 % 6 H 02: 00;
(b, € “F:IHP”: 202347 H (b) 28 H 08: 00 % 29 H 08: 00 Al (e) 29 H 02: 00—08: 00:
(c, ) “fikfa”: 2016 429 H (c) 27 H 08: 00 % 28 H 08: 00 F1 (f) 28 H 02: 00—08: 00
Fig.1 The strongest precipitation (colored, unit: mm) and track (black line) of Typhoon (a, d) Haikui, (b, €) Doksuri

and (c, f) Megi for (a, b,c) 24 h, (d,e,f) 6 h
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(a,d) Haikui (a) from 08:00 BT 5 to 08:00 BT 6, (d) from 20:00 BT 5 to 02:00 BT 6 September 2023,
(b,e) Doksuri (b) from 08:00 BT 28 to 08:00 BT 29, (e) from 02:00 BT to 08:00 BT 29 July 2023,

(c,f) Megi (c) from 08:00 BT 27 to 08:00 BT 28,(f) from 02:00 BT 28 to 08:00 BT 28 September 2016

160 i i
180w | WHE P e EEE RGEHE
140 |
|
120 |
|
%‘100 |
E 80 :
I
& 60 |
|
40 |
20 :
0
O ~ N 0 O «—~ NN MO ¥ W © M~ N T W O N~
N NN ONO OO C OO0 OO0 OOo0ODO0OOOoODOoOCOoC oo
e REEEEEREREREEREREREEREEREELEREER
wobbooo2 2 RARRARARRSIRRS
2023498 2023578 98 \
848 (BT)
K2 Eﬁ\ﬁmi‘&ﬁﬂmﬁﬁémﬁﬂl‘ﬁﬂ%i@bﬁ;ﬁ A gy
Fig.2 Evolution of hourly precipitation intensity during extreme rai vents of three typhoons

3 WARFLMIR B
Wi bR R AR, =46
JE (BAURfRFRElED KN, FREZ
mAbZa A 40 N LU,
3b). “filfif” f Tl
VG K b R
%7 5 “k

i (K 3a) o “ALTR” AL F-ElEvai,
IRACERPRAE, v 2 SR = e BTk (K
BRI (& 3c); FEi P R g % 40 N DARE,

R P HERUR B A A AT I, XRET R, “iE
FHER VR B, YA URAIES, T “ bt puibi 30 N

AT AAE (& 3d, B 36): “UgEZE” ZRALMINA &L rdbln, A S04 304 K (&
3d). A IR R AR M AL AN H A B I 8 T o A2 SR NS 8 ZR AL HE X B K 5
PG, B/ R HRIAE] 148. 9 mm < ht (9 H 5 H 21:00-22:00). “fifita” JLAfKIAF &
HRAG—VargI), B, YO, A IO II0.2 296 K (B 3F). A7 Sl R AR ML
PSR BN G RV . A2 U], 7RG /N IS 3R 76.8 mm « . AR
“hfifh 7 MIBREL “UEZET N, EHA UG L “UEZET T, X R AR s A K Y ]
JZ o AT ALOR WS A L (B 3e), {HXFHE =ANE KOs AT L, “FETRT 7 K2
SRR, AR . B MREAR T (K 39731, “igZE” 24 h RRKT-6°C,

HAR P LRI IE AR 0.5°C WL, ARSI C ARt (& 3g). Mok
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BINAREAIREA TSRS, EATREN “HIm” safEKX (K 3h). “f&hifi” 24 h 48
BAKT-12°C (K 3D, ATA M NP ERRE AR 2 &M, WSS Ay 24 h ARE N-1C

- . . . - - - -

VE: Wac i, 2oLk REE 500 hPa 2k, 20 tfii & {E 2k pm Zk; B d7f H, SRRk 925 hPa U1 Zk, G 1D

/{» “Bitn”; 2016 459 28 H 02:00

t (a-c) 500 hPa and (d-f) 925 hPa of (a-f) 6s. (colored, unit: K), height (black contour, unit: gpm)

*(g=i) 925 hPa 24 h temperature changes (colored and black contour, unit:‘C, negative values
are dashed lines, positive values are solid lines) and wind field (barb) of (a, d, g) Haikui at 20:00 BT 5 September

2023, (b, e, h) Doksuri at 02:00 BT 29 July 2023, (c, f, i) Megi at 02:00 BT 28 September 2016

MRS R X S RTIRAFIIBCE S . “1g287 WA WIR & XUEIRE,  Am K
HIAR PRV 2 S ZR BRI R AT 51 k. “ it AL W2 0 & I, B B K il
FURNBIRE A G5 “ALTRD” Teve 2R, A K R 65 XA (PR 78 g S e o k™
Ao ZREPHTRIIL, “HEEET AN 7 0 RGN, ERGALE UL R B
S S VA RO RTE St



4 IKIRHIE B A BRAE 3 b
4.1 ETFERRIFERIZIGRNE RS REXT L
Wi e 7K 1) A BS AT 78 2 (KR B R . B 4 SRy /INi I i K %) 925 hPa U7 R KA
WE A, ATLVER, “UE3E” A PR KR A, (AR SRR LRERER
TARE (8ms?, Eda). A, dbTHA — 3570 R RS M AL R T % AR A
X, REZXEKSEEATR LT 20<107 kg m™s™?), 1H 4 RFIZE A6 XAE 12X 480 i
Kk 6 h Z A, MILLZ R, “HIPS” PR 0w, SURZMmE LT 20 ms™', [k
HES 40 N Mz, PHES 7R T, AR T B SR R EK s SR e (K
4b). “HEFDN” A6 15, B AR — ] R BT b T 8 A T R R R S
S EUFEAR I BRI, FREEWML 10 he IR H, SREPENZ

Ge 5y A 2R AL ?ﬁé?ﬂémﬂéﬁﬁﬁfﬁ%iﬁuﬁfﬁk‘\
CRETFPT T U SRR SRR R SR K, (2=
SR ZE R .

4 9IRS %] 925 hPa /KT i (HfA, 07 107 kg m s, K ORI F Rk (%, >8 m s ™)
A
(a) “ig2£”: 202349 H 5 H 22:00,
(b) “FEF5P57: 2023 4F 7 A 29 H 03:00,
(c) “fififn”: 2016 £ 9 H 28 H 07:00
Fig.4 Distribution of 925 hPa water vapor flux (colored, unit: 10 kg m™ s™), wind field (barb) and wind speed
(contour, > 8 m*s™*) of (a) Haikui at 22:00 BT 5 September 2023, (b) Doksuri at 03:00 BT 29 July 2023, (c) Megi

at 07:00 BT 28 September 2016



H—J7M, B 5 SR, IRARTRINRS ZE” it Jhii ok 7R AT
o RTECRDL, “Bif” A-FRIEAGREETIL “HE3E” SR, HHEY TSSO
BT (& ba, 5¢). [AI, & KRS PG B R Al ok 7 BRI B R, JOH ATy
SRR ) VU R SO 4 SR K X TR T AR SRR (& Bb).

K5 W R AT %) 925 hPa TR T G, Bf: Kh™) FXIZAUAH ) 70
() “i#g2%”. 2023 429 H 5 H 22:00,
(b) “FL7514 " 2023 4F 7 H 29 H 03:00,
(o) “fifita”: 2016 4£ 9 H 28 H07:00
Fig.5 Distribution of 925 hPa temperature advection (colored, unit: K h™)'and windield (barb) of (a) Haikui at
22:00 BT 5 September 2023, (b) Doksuri at 03:00 BT 29 July 2023, (c) Megi at,07:00 BT 28 September 2016
42 ETHREABAZENRTSSBEMICINEEE 7T
5E 4 2PRBENREAR, HYSPLIT PUsfelRens & &R B R HIL A& KR
Fnik oTHRE, W DUSE EDWL ML 23 B v R RIS R R s R IR BoR (& 6), =~ X 5500m
mE CGREARD) R IFALRSRIS, X 5RO —8. Bk, #PkIERE
800m i CEfbRic) &I e T 1% 1L -
ﬂmFﬁFTL,W@M”ﬁ3Amf A 1 ANAEAEE (B 6a). H, JEER
0.5 km &= B FIKAOEE/GEIE L AT PulEEr 29 % (K 6a, Bl 7a). #IMHREN
25.9°C, BEHUATHGIEREZ 21.2°C (B 7h). WIUAELIEA 16.7 9 « kg™, BhidfE ke
b, BRAHEIE 15 g - kgt 2 E (7o), ﬁaﬁiﬁvﬂﬁﬂﬁﬁ\ﬁﬁLL HE 2 A
4) SHTH R 62 %, FEVER AR ThAKRIEIE S ST N R (& 6a, Kl 7a). PIME
TBRFEFELE 17-20°C (K] 7b), L@ 11~12 g - kgli""§ 15~16 g * kg™ (& 7¢). JLJ71H
A IEE GBIE 3D JWHZ N E 37470 m @, 5T PR 10 %, R
Hr, YA ASIIE SR R RE (B 6a, B 7). WIGRUREN-10.7°C (B Th), WIMALLIEA 2.4
g kgt (B 70). TS SAERICMX BT R ke, (EHATER, RIS RRE
JG, EERIHCIE R SN, AR RLE N 19.5°C R 15,5 g« kg™e  FHA I B/K IS TR
REHL, R GEIE 1 FIPER-FVHEE G 2 MOEIE 4) ST 7K AE HR K XY
IKIEHNETIER (90.4%) b7 EEAEH .
“RLIRVT A 3 ABRIRKIREE, RWABASICIMR (B 6b). Horb, J5E R EIEEER)
PIANKIGEIE GEIE 1 AGEIE 2) 5 9ERr B RAHERR, S ITA LR ) 55 % (&



6b) . PERAEIEIE CGEIE 3D U 5 BT SR 1 45 %, = N/KIOETE R R4 AT 2 km
AN (K 6b, B 7d). @iE R AN KIGETEIL BRI RSV E, R4 R f“?Fll Eei ik 2

26°CH115g - kgt LLE (& 7e, 76). “HF:350 7 Bl GEIE 1~2) MPEATHEEE GRE 3)
IKIRETIETTRRZE 20 N 56.7 %l 43.3 %, KA VCsm F /KT FE B AT B AR A
“hiffh” A FAKFKIEE MR ANA 2 EE (B 6c). Hdr, BiAKEEE Glig 1A
8 2) 43 R B R AN TGP, T LB 22 %, KR = AR AT 1.5 km

(K 6c, K 7g) IKIEEIE L RE AP AT BRE, (H B IR S AN LB 4R 76 18°C AN 14 g » kg™
(& 7h, 7i). iEiE 3 #ikrn ﬁ#ﬁaqﬂﬂzﬁnﬂﬂﬁﬂﬂzmg, T U R 14 % (]
6c). ALAH A 5160.5 m, M FRE FHES AR I R odE B SR R R (B 7g). R
FEBR, WIAAIRE AR 5 -15.3'C A1 1.38 g « kg™ (&l 7h, 7). il 4 ik s <A
ARG AR I HL X 2.6 km i, 5 AT B SR 1Y 65 % (& 6, K] 7). MU R-3.8°C
([ 7h), HIEALLIE N 2.6 g« kg™t (B 7D, @A AR EIREAELIERE WIS 525
J¥oN 15.7°C, LN 101 g kg'e 5 “HEEE7 R KSR ANE, 57 B GEIE D
PG RSFPRIEE CGRIE 2) (KR TTEREAN 25.5 %, MM A <UBTE GEiE 3~4) KBk
WA KR TTRREIA S T 74.5 %, X 5T S P8R 5 SEAR e, CIUEEUR (5 ik
79 %).

,,,,,,,

T BFRCAERE 120 PLPA FORIMEF L 5 AEFRAPUEEE S, ST RN B E KK SRR .
6 & KUK FF KX 1225 800 m CEEfhdric) 15500 m CEBAbRic) 2 S B R IHE ¥ 25 6] o3 A
() “¥WgZE”, (b) “FIFP”7, (¢ “flifa”
Fig.6 The Spatial distribution of backward clustering in the 800m and 5500m height air blocks over the extreme

precipitation area of (a) Haikui, (b) Doksuri, and (c) Megi
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Fig.7 Changes of the (a, d, g) height, (b, e, h).temp , §, i) specific humidity during the transport of air
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Table 3. Comparison of the cold and warm air information and precipitation area of the three typhoons
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Comparative Analysis of the Effects of Three Different Cold Air

Processes on Extreme Precipitation of Landfall Typhoon in Fujian

Zheng Xiuli*?, Lin Xiaohdng®3Guan'Hui*, Lin"Xin', Yao Linta' Liang Baoyuan®
1/ Fuzhou Meteorological Bureau, Fuzhou 350028;
2. Key Laboratory of Straits Severe Weather, China Meteorological Administration, Fuzhou 350008;
3. Fujian Meteorological Bureau, Fuzhou 350008;
4. Civil Aviation"Fujian Air Traffic Management Branch, Fuzhou 350209;

5. Putian Meteorological Bureau of Fujian Province, Putian 351100

Abstract: In view ofsthe extremely strong extreme rainstorm process caused by Typhoon Haikui
(2311) , Doksuri (2305) and Megi (1617) in the coastal area of South China, using multi-source
data such as National Ground Encryption Automatic Station Data, ERA5 and GDAS reanalysis
data, the HYSPLIT 5.0 trajectory model Quantitative analysis the contribution of cold air and
water vapor to transport paths and their different sources, the effects of different intensity cold air
cooling and warming modes and water vapor transport on extreme precipitation were compared.
The results show that different cold air intensity, path and water vapor transportation effect lead to
different typhoon heavy precipitated area and intensity. Heavy precipitation area of Haikui tends

to be zonal type along the easterly wind under the influence of the denatured cold air that
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originated in Mongolia. The weak cold air on the east and west routes of Megi originated from
East and Central Asia in the West Siberia, respectively. And the precipitation have meridional type
of Megi along the inverted trough under the influence of cold air. Even if there is no cold air affect
Doksuri, the continuous train effect caused by Doksuri lead to extreme precipitation which along
the southwest jet stream. The analysis also shows that the water vapor transport in the South China
Sea and the western Pacific passage between Haikui and Doksuri is dominant(the contribution rate
of water vapor is 90.4 % and 100 %, respectively), Rainfall is extreme; poor water vapor transport
(25.5 %) in the South China Sea and the western Pacific leads to lower precipitation intensity in
Megi than in Haikui and Doksuri, but the wider cold air affects the range of Megi extreme
precipitation areas.

Keywords: Dengmin Typhoon, extreme precipitation, cold air, water vapor transport, track

tracking
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