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Abstract
In this paper, typhoon path and intensity data (RSMC), hourly precipitation data, satellite cloud
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map data, and ECMWF 6-hourly ERA-5 reanalysis data are used to make a weather diagnosis of a
heavy rainstorm caused by typhoon “Higos” in Taishan City on 19 August 2020. The results show
that during this weather process, the typhoon-affected area of Guangdong was mainly controlled
by the western Pacific subtropical high pressure. 850 hPa height field in the Indian peninsula was
controlled by a low vortex, with moisture and unstable energy from the Bay of Bengal transferred
eastward with the cyclone, which provided the basis for the intensification of Higos and the heavy
rainfall. This provides favorable conditions for the intensification of Higos and the formation of
heavy rainfall. The development of Higos prior to landfall had a structural weakening due to to-
pographical factors in Guangdong, which played an important role in the re-enhancement of Ty-
phoon Higos. Within two hours of landfall, there was a tendency for low-level convergence and
high-altitude dispersion in Taishan, with negative vertical velocity centers in the 400 hPa to 600
hPa altitude layer and significant updrafts, resulting in very heavy rainfall in Taishan. After the
transit of the typhoon center, the convection weakened due to the convergence trend of the
high-level airflow and the divergence trend of the low-level airflow, resulting in a gradual de-
crease of precipitation in Taishan. The water vapor supply from the western Pacific Ocean and the
Bay of Bengal region provided good water vapor conditions for the rainstorm process. The strong
water vapor flux met the low-level converging airflow and the vertical updraft to form a high hu-
midity column as the key to this precipitation. The dynamical conditions and the characteristics of
the water vapor conditions during this precipitation process can provide reference and expe-
rience for future typhoon weather forecasting.
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1. 5|

& KU B RAT AT 2 P bl 5 0 Ho2 AR i 2N R4, B AT 2 am B KR AN & XU 2 A 55 [1] [2],
LM A B SRR R T TN IO J L R B 2R 1, (BRERE RUE 0 A K, — RV SUE B S
NP A R R TN, RGeS T R R G0 ELAE FH TP AR s KRN [3] . 7R M T A AR g v
WX & AR LI B T, Hig . AT, @RI X BT 40%, T B VE AR
A VT RN B P S 1k 50%~60% [4]

X TG R R SRALA, [ N A3 A5 T V2 AN SR LURIE 7S o RV SETE 2020 4% 5 R
CRAG” Lt KRG TR R AT XY LG, SRR G A B (5B AN S5 A0S 5 U S e Y L
¥ 45 AN R 2 ) 25T s ME RO RS Y, R T S0 3 1900 4 A o DROXUR 1 HH B R e R B SR VR, Bk = A
CHR\ 7 BB TR G A PR [5]. REN S84 X6 45 B VR 1R 5 KU R B TFRRAE 204, HA
7R B i X R i B /K AR AIE 5 M T IR S L B A6 A ¢, HOsHRE A IR S HR U R 78 2 F e 1
KIS AR B RN AR M EEFE R [6]. RWARESMANRE RS, KRG RE. EHE3M
AR E ARG G T 78 2 MKV RIAR 8 BIZKVRI% M2 R A B R I — N AR KA 7]

G KU 0 KRR IR K BLYE B Bt AT MO TR BE g 52/, KRCATIRER B J2 . #50. m s i 4. M
RFRHSE, MHEE. W, NGl = aiE sk B RaE: i, 6XRES51 kb, .
AR B AR T N B e, MR INE 2 5] K KIRE RN, & K2 H06 R K E MR E8]. &R
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T FECREA T MATR, a5k 3y H IR R AT . 18R YR I fars B9, & RE
i SRAE KRR 1 [T, AR A R IR K T IR 5 IR R H IR EACT 0T DL R 38 Jin 4 8 7= B S5 A
H. #FEoR, 780903 5 & MLkt fE s, ¥ BRI XML R EE RN,  KUR A R IR AL )
R, NIRE RS TR E[10]. G RIEST A SR R E R, sl TR, TR N
TRT AP M, S AR & RO RO R 2 0 R K T8 [11] 0 Bt AFRANT 75 EERRIEE 17 6 WK, R4
ANREREAE U8 & MRS HEBE G RR A MBI T, FERTTIR 6 RS P & KOS BT SR 1R 500
AR B Hi R H B 9 ook o 8 it~ R FH A 5 R B A S AR 0 R B

A S RA B D . SR B TR S B I, FRIE D & MOR SR TR n v [12]. (H2
BT &R, T RER. IR mE T2, & KRS TRIE & LUEH[13] [14]. Han g X
T W (TR 75 B AR KRR 15 78l LA R B SRR AR A S I L K I A 75 X & U AR LA & = R AR
AR &R X2 HIE R & R E MM [15]. G “Ummili” & 2020 4£55 7 5 & K,
‘BT 2020 4 8 1 19 H 6 I VR DLUT S I 5 FEAE T AR 48 BRI TH 478 XU i B i, B Bt v PR T B3 KR
16 12 (35 mis), I E TR = MAHIX N A TG IE B KRem . [l fEx AR,  “Weiln”
(1 512 B 6 420 BU B D7 AU (0 T B AR AR A dl, T RS Mg AR R M IG5, B IR R ZR BRI 11—
EARE 1997 FE R “YETFE” UK, BT R AR U R U

Pk, ASCK T E R Rl BB RIREKIE DL, AWIRRIEH . X3P TR = B 5 R
Fe, GEA B . KR R AN U S A B RS W T A IR B RS RE[16], LA R & MRS
SREEFHRES, WG RBEMERE, PGS 6 ORIk 0 ke 4t 8 B 2%

2. BIRER*®
21. &R

AAE 1) 6 KR 3Rk B H AR % T (Japan Meteorological Agency, IMA) ) RSMC & X A0 i f3:
EREFFHE[17], FEMuk: http://www.jma.go.jp/jma/jma-eng/jma-center/rsmc-hp-pub-eg/bstve_2020_m.html.

TR KIg Bk, R R BT A Y SR F RO b R R AR O
(European Centre for Medium-Range Weather Forecasts, ECMWF) ] ERA-5 % k}H[18]. T2 = K% R A
[ JR MICAPS SZit Bkt Horh s BEd . A7, T BEBRRE L 1 2 8040 52Ky 850 hPa. 700 hPa A1 500 hPa
B, EEEESIE N 100 hPa FF464EFS 100 hPa | 1000 hPa f1-F35 FE /M8, LA b 25d it 1)
P51 AL Rt 2020 4E 8 A 17 H 08 B FF 4G4RS 6 /NKF 2] 20 H 02 Bf . TR 2= BB A 1) 85 155 Ay Ak m st
2020 4 8 H 17 H 0 W ITAAEERE M /NN — X E) 19 H 24 1.

22. BIRAE

AL EFRH BRI A0 ERAS FE 48T B kH B DA K FH LA 11384 MICAPS SEBLEER. K H
MICAPS 1 & KUt FE B B /NI K SRR ZE b TR = B, {8 FH NCL 4R 2 i) & X FR I B KSR
TERA B T A S I ()50 T P 0P R 2 40 A P DA B KV R KPR R U A P 2

A G R AR R KIS GLBEAT 40 BT, X & IR R (R e 2367 B VR M 1 448 DL Rk & KUK B
R B FEE KM T e . HIRGEAEHRERAE. RgEMTE=E, 3G KERH R %L K R
MR RmREER. &EESYEESE T EERE . RERUE. KRB RAUKEREE, D
G R R BN I 3h 11440 KRSk AE

LKV 8 R K PR B AU A B BRI, T A SRR

F=0-9/9 @
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1.- o1 of(1
A'_V'(quj_GX[gqu+6v[quj @
Hrh, 1) kiBEETE AR b o MRGE, q NHIE, g 9.8 mis’. 2) KB ERE IR AR,
Hou, v oK RGE KN, g NEGE, g B 9.8 mis?,
WMARKFEERERTE, KRBEENERNES, RZMNEEX. SHKAEERKRIEE
B 50 A7 B RT DA B b 85 KO8 B R 7K R U (0 3 AR AE S i s 40 b D R v 2 PR R 4 LA
T LS B K B R o

3. &R
3.1. ANEREREE. BEKER

311 ERBENEE

2020 4= 8 H 16 H 12 B (dbsiit, R[FE), —ARAFPLSITE IR R SR B LRI B
B Z SRR, S H 17 B, hRSR EH H T E NPT 17 H 08 I iZ A I KAz T 18.5°N.
122.6°E P, HCFmE KR 7 215 mis), HOEARSEN 1002 hPa, H7E 17 HFF8:nse, HA
RRITT 18 H 8 B H & NG R, F45 T E PR 'S 2007, wdh “Wsin” o WA 18 H 17
I RS R A ISR TR SR KR, ARG H 20 ISR G HALE ARG K. 2007 SER “HFm
H” T8 H 19 H 6 B AGTERE RATRIG T &8 X IRl k(15 1), B oMz KR IIf 12 4%
(35 mis), HULERAKRASEN 970 hPa. R A —IEIX, fF{EA “BHREBN” , G RA—E k. Sk
Ja “HFE” gk i imat g s (1A 1), R EETRES. 19 H 9 B RS RGN g Ei T B R
PO RE, HH 11 M AR XS, 19 H 208, “WEmilh” ©F) s BB N Res AV KE,
O A e R 0. W smil” A =R, BRABET. T magiRs s, E8RJL
PR U B
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Figure 1. Typhoon “Higos” path change map released by JMA
1L BRSKRIT 2007 S &R S BETLKE
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5 R — BUE SRR/ KR 16 mm BLE, ASCGERH RS R G MICAPS SEHL TR A AE/NR
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Figure 2. MICAPS hourly precipitation site map. (a) 15:00 on the 18th; (b) 17:00 on the 18th; (c) 09:00 on the 19th; (d)

12:00 on the 19th
[E 2. MICAPS /IEtfE/R it = E. (a) 18 H 15 8F; (b) 18 B 17 Bt; (c) 19 H 09 &5 (d) 19 B 12 B
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3.2.1. RREHBUKRRIA T

M 500 hPa WERKIAImEH A, G “Wmili” B RSH—RKE, WK ELdihX 28
“PRE—F” MBS, SRURIKIIEA — e (R, R X A —FR e IR, Faa At
XA R X, WESEHIXONESHE . FARGHLX BRI A —F e @k, m R X e — s,
R R R L SRR R IGT = R AR E AR AE, R OAL T 130°E ML, ERARFETEX
Z i mAL T RS, w024 596 hPa, A b, HRIT & REmd b, 18 HiHE,
JUARHIX AT RS R S s R R R, AR TR RRE S B, BEKRR A R . B
& A — 2SRRI AR I B AE F i 1 XA TR, 343 B 1R B S 1) & =S4 T R
i B E T AR R X ik . A 3(b). 1 3(c)H T B H, 18 H 20 B & KA Ar T-rdgdLH, 19 H
08 if & KA Fifk AL 77 M # 3 & & k. K 3(d)h B, X&) PG s, 3¢ BB/
558 JEE R 55
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Figure 3. 500 hPa height field (shaded) and wind field (arrows) geopotential height in 10 gpm. (a) 08:00 on the 18th; (b)
20:00 on the 18th; (c) 08:00 on the 19th; (d) 20:00 on the 19th

3. 500 hPa S E (PR ) FINIZ (BT k) = E B A: 10 gpm. (a) 18 H 08 At; (b) 18 H 20 B; (c) 19 B 08 B; (d)
19 A 20 &

500 hPa X3z, Hh e 28 P AR (M B DR U R ba e, P AF AR I R 55 oy 3t DX Oy A S e P DI A2 1Y)
PHR, AV T RIE S AR AL o e R AL AR ARS R 5 v 2 A E Y )1 AR et X 2 5 K1
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HIX R ORI & B TR R, ERE - B 2R 30 U A U 1R 25 it 5 18 XU &5 0 R e g b [X s
IKIERAAR TR . A RIHUT /N2 X X3 E W B A AR 2S il . PO AP RIS A — = EE T 17 Hig
23 B AE AR AR HIX, TR HIX 500 hPa i s Hi i e A 4% ) 4 AR R 2 AR AR s . —EL# 18
H 20 B T 6 X “Wmiln” RS, SO e Szl XGRS mK. 19 H 238, &
JTE TS, T AR X SCE B 52 VG KPP = B T AR s . AT UE & REISKHT G #IAR
bz K, 18 H 08 /24 4 44, 18 [ 20 I & M Kk AL 7 4, 19 H & K& FiJ5 08 I 9 4%, 20
& R T 2R 5 BT 52 B0 P KTV R =roa ar ], KU .

700 hPa & fE 7, dhEdht X EH S 500 hPa dEAxf B, WK 4(a)~(d). Fkdsmsidbins
AR 5 PR A IR 500 hPa 37X . FlYEE I X AEAEMIRE 5 500 hPa I AR B2, % i iz
T H X B VB S AR T R R B BT kKR . T4 700 hPa S A 5E A 5 500 hPa Xt R, 4t J5 52 3 &
R GRS RRgG S, HE GRS R RLLE 500 hPa 7% . FFEFTTLUEH G “WEmil”
WP fRAL T MR8 3l, JF AR SR b A I M 7RV R AR B %, VLB & KSR BEA BT inag, RILA IR & X
T Y R (P A
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Figure 4. 700 hPa height field (shaded) and wind field (arrows) geopotential height unit: 10 gpm. (a) 08:00 on the 18th; (b)
20:00 on the 18th; (c) 08:00 on the 19th; (d) 20:00 on the 19th

4.700 hPa S E A (AR FNIF(ETK) MBS E B4 : 10 gpm. () 18 H 08 BF; (b) 18 H 20 BF; () 19 H 08 BF; (d)
19 H 20 B

DOI: 10.12677/0jns.2021.96106 977 EL SRR


https://doi.org/10.12677/ojns.2021.96106

FEN

850 hPa i FZ37 1, WERRH s PR — A8, SR DRI &4 —FaE K, hisEAa —f
AR NSRS A I, 8 P FER A BNk . RS T 2 H R AT O
AR EREERI A, 0w R A R (e s, = B A ARk RGBT R
Pl R X, WLIE] 5(a)~(d). ERZF i 4 X 56 Ja A P BE A 78 XU ) AR TC N SR A IR 0, fIRTA AR
SEAFAE S R R VR R GEARR B, U BB - By 3 XA AE — BORA Ui, IF AR ETHesh R, A
INBLIE KIRANASER E BE 2 B A R U ) 3R g s ik, BT 6 RGeSk I B R U RUA T
JUIRHX S SR A2 PU TR R AN B KAE ], 5 R SR A . [FFELE 850 hPa i 37 B T L,
B BT R BT A PO a8 DA% 6 o i AL EE S MR P A SR 58 o
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Figure 5. 850 hPa height field (shaded) and wind field (arrows) geopotential height unit: 10 gpm. (a) 08:00 on the 18th; (b)
20:00 on the 18th; (c) 08:00 on the 19th; (d) 20:00 on the 19th

[&] 5. 850 hPa = E 17 (BASS) R NIA (BTL) A= E 8 4I: 10 gpm. (a) 18 B 08 B; (b) 18 H 20 At; () 19 B 08 Bt (d)
19 H 20 B+

700 hPa 1 850 hPa X172k 745 500 hPa KUz XS R, H2iL=2H frzEnl. & XE R 500 hPa &
PP I R 5 A X X 5 ELAR Z AN 25 850 hPa B b X i i S 2, R SR & ¥ k. 850 hPa
AT B BN 5 A = R R R I e E A LU I

TR S A RSA I AT, FTLAMRRILL R 48 ARG XD R R 2 IR m ], S
e R AL A = VDN PG AP PR s AR m R s, X & S m A — e FRMER 6 XG5, JE AR
By (i e 3 B & MR G KR RIA TR E e, ARG R BB, I s ir R .
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6(a) ] LRI, “HEmih” frd 2 ¥1(18 H 08 i), & 5 Hopth ma v vh AV I ALl 23 “9”7
FRTEE 5. & 6(b)H, 18 [ 08 Bf~14 WPy “ig il ” MBI RN “6” TR, 454 brds
WAL A gl ” Yol R fexgse, T B E B MR mmde, 536X Wi m sl s .
6(c)H, 18 H 14 If~20 B Py “Vg sl ” MRHEAEZE. Z5H0HGEL, 17 B “Wgmili” 6 el Clk N E AR,
T SR L AR F e B AR, & R R M 32 2R KR, S8 Wi ” 18 H A Ik
6(d), B3 19 H 03 i &5 BB ARE, = Hr s o 4k 2L m) vE fm b s a1 230, 5] 6(e)F, 19 H 06 B A2 45,
G Uil BRERETTE&EX, BhEHSENEmRILES), S RHXARREN. KB 6HH, BT
HO TR BRI S KIR AL BENIAS R, B RTE BRI R IR d 855, JRHAE 19 H 23 Mg = KRR, GRIHT .
W “WE” TEEASRATT LUK gl RS AT R R R T AR AR A
FAWLEMIRT, HxtaX a7 fREDREA A EEER.

JIGD

120°E

Figure 6. Infrared cloud map. (a) 08:00 on the 18th; (b) 14:00 on the 18th; (c) 20:00 on the 18th; (d) 03:00 on the 19th; (e)
06:00 on the 19th; (f) 23:00 on the 19th
& 6. 2I5h=E. (a) 18 H 08 BF; (b) 18 H 14 BF; (c) 18 H 20 BF; (d) 19 H 03 &F; (e) 19 BH 06 BF; (f) 19 H 23 B
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331 EEHEEHIH
ACIREL A 1T (113°E, 22°N)8 H 17 H 08 I} & 20 H i )3 B3k %k}, Hid NCL %3 B ) i i
b, WA 7,

100

o,
150 — — 0

—1-0.2
200 — { ’ 104
250 — —1-0.6
300 — —1-0.8

p/hPa

— -1

400 — ’ —-1.2

500 — ‘ —-14
b = -1.6
700 — -1.8
850 — I
——
1000 T T T T T T T T 1
00 06 12 18 00 06 12 18 00 06 12 18
0817 0818 0819

Figure 7. Vertical velocity profile of Taishan (113°E, 22°N) with time (utc time 17:00~19:18)
B 7. &1L(113°E, 22°N)E E &R E ffAdE) (utc B8] 17 B 00 At~19 B 18 B)ZE{LE&IEE

17 H 08 i~17 H 14 i & (i i B2 LU R YIS RA T, 7 400 hPa f A7k BHZI B K R YT mRE
11 i Z J57E 200 hPa Zi A HFas B I TR BE G BT RIE Y 5k BB Gl i 2 B (E 5
RIS, 700 hPa A2 J2 LR BLETHS I A F4E 850 hPa /2 441k B Bele K B THSREE . 17 H 14 i
% 18 H 02 B}, 500 hPa LA L% NiEs it B < A3, 500 hPa 3 850 HIAA F Ui, K FIR
i iE FE HHIAE 500~850 hPa 2 [H], i LA ENAMES B0, 18 HBRZ G, KA P
IS, 700 hPa LL AR AR RS 1 F TR, 700 hPa DL R £ 2 s i E TSR, ITHbTE 7E 06 I £ 4

LA MES N Utizsh.
lSE%ﬁ@MAN,SMﬁi*mF%%ﬁ R A AR R ) TSR, B BTSRRI
14 5} 500 hPa 47, [Ft2E BLEARR G RN B e BT E . dil LE ~EMEES R

%ﬁﬁ,@x“ﬁ%%”ﬂmi$%@%ﬂ1w5521Nw , JFHERCAEH M mE &L, i3
En RZOHFANG T 2 Mm%ﬂ&ﬂrmﬁaﬁwwmmmhmﬁ ST KA P /N H B K EA 2
ﬁﬁ,KM%%%m%mo

18 H 17 W2 J5, &XGEEEMIR. S5MBEL, & L b2s3or 3 BT 75 8 K E BIEs 0 R itia
3y, HA R #] 700 hPa 3% FUUEA AR, WG XBEA K. 6 REHMTRE IR, 414
HE, waozﬁﬁﬁ,Dn“@ﬁ%”ﬁﬁcﬂﬁém,%m%xmiﬂﬁﬁmﬁﬁiﬁo%wém
TV X B, ¥ 200~400 hPa. 600~700 hPa H ELjd & i fE G Bl i EFHECH . AABEK
mﬂ¢%ﬁ,DmligE%%@Mﬂﬁ%%?@%$ﬁ%ﬁ%m,mﬂﬁﬁémﬁﬁ¢émm%k$
BF 7K B (/NS B K 47.1 mm), ik FE A 300 hPa JZ 8 AR RAE 10, 200~400 hPa. 600~700 hPa “<jit
FABECONIHE . 2T 19 H 14 BV, G s focgadt i, &1 57 300 hPa UL E
O UG NS0 T LIS, & 2SI B B ) A 50
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BT 6 T EE S N R, BATAR PR 4 ig: 1) G sk 2 i PSR AR
AR E I, SR TR R S, NSRBI R IR T A MBI L&A 2) & X R A
FRIX L LA B B K Y BILAE 6 XA B e X T & R IR IX o 3) & R B2 A i K B K R B — 5 2 T L
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Figure 8. Distribution of dispersion (shading) and vorticity (contours) at 08:00 on the 19th (Unit: 107/s). (a) 200 hPa; (b)
850 hPa; (c) 500 hPa; (d) 700 hPa
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Figure 9. Divergence (shading) and vorticity (contour) distribution at 14:00 on the 19th (Unit: 107%/s). (a) 200 hPa; (b) 850 hPa
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Figure 10. Distribution of water vapor flux (arrow) and water vapor flux divergence (shaded) at 700 hPa (Unit: m/s 107°/s).
(a) 08:00 on the 18th; (b) 20:00 on the 18th; (c) 08:00 on the 19th; (d) 20:00 on the 19th
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Figure 11. Distribution of water vapor flux (arrow) and water vapor flux divergence (shaded) at 850 hPa (Unit: m/s 107°/s).
(a) 08:00 on the 18th; (b) 20:00 on the 18th; (c) 08:00 on the 19th; (d) 20:00 on the 19th
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H 08 BF; (d) 19 H 20 B
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