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Abstract
Based on the typhoon data of China from July 28 to August 8, 2020, the typhoon data of Japan Me-
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teorological Agency and the 1° x 1° reanalysis data provided by NCEP/NCAR, the typhoon path, the
spatial and temporal distribution of the precipitation process caused by the typhoon, the circula-
tion situation before and after the typhoon landfall, and the physical quantities related to heavy
rainfall are analyzed. The results are as follows: 1) Hagupit’s path is relatively stable and typhoon
intensity develops and changes rapidly since its formation; 2) The precipitation caused by ty-
phoon has obviously regional characteristics. The precipitation center moves with the movement
of the typhoon center, and there are good thermal conditions during the generation of typhoon; 3)
The formation of the heavy precipitation process of typhoon is mainly caused by the influence of
the main cloud system of typhoon when it lands; 4) There is a certain correlation between the pre-
cipitation of heavy precipitation center and the maximum value of vertical ascending motion ve-
locity, and the location is also matched. In general, the characteristic analysis of typhoon is benefi-
cial to better deal with the disasters brought by typhoon weather and forecast the typhoon infor-
mation more accurately.
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1. 51§

BNRREHERERIRREZ —, G RI Ao bEK 2 iE O™ BN 32 PSR,

A4S NATTI A= i I 77 52 30 7 B e SR T8 6 AR O SR R L R R A AR A I 1 DA R HGS&E s ) ), I 7 E

G R 1 B 58 P KOS RR AR AR A, T MR RR AK RRAEEE,  THosb & XUk S DA SOGT 7K B0 B R
AEREER L.

MEZRGFH KIS EIGTR, WA, X G R FE B = A B K 0 SR gk AT 109 HEifg
BN AR SR GER DA DR = B GRS, b X “BERy” FE#H P Byt 9l K i) B AT T
T, gt TORAE SR B INRIE A [1] . ECEERH R = 2511 TR = B LA NCEP/NCAR (National
Centers for Environmental Prediction/National Center for Atmospheric Research)iZ 6 /M B2 8 %k}, it 1614
FEM CEEET AR TR SR IR AT TS, iR R KB D T B OB R ET
Ja LSHE =AY BOEAT IRV [2] . RFE R H AR TR, XF 0907 5y M “ RIS BARFEREAT
WIC, T CRIG” GhEZ 5 PRy A s R [3]. TUERTE SR H SR BHEH NCEP 4y
TR i 76 R “RIAF By 7 PRidi A fee i) J5 R AN = A s B /K R sh 34 T [4]

I EEAAL I T, TT R & R LR (R 78 TAE R4 208 H o AR 4075 2% B B E BN L2 At
JiEt 1211 S E R “UgEE7 SR 2B X R FEAGE AR HEAT 10T, WTFERMT . K DX R L X
HO TN G A 25 VIR AN 5 TG %6 AN [RIRE FE A 2 [5] . B 48 R ) NCEP/NCAR #2111 43 #1565 0.5° x 0.5°
) GFS iZ 6 /NS 23 # R DL SR U R FORV 2 5 ) Bk B s Bk, 1g F v ROBESE T 3R AT R
FESy B 1323 5 “HERE” G RGHEAT /0T, FEFELA T CHERRT G KRR RY AT R SRR S AR A k) R
FLRRM TR B SR “ B2 IR, FFUE ] T T G XU B /K R E 2= 5 iR B 2 R0 ARpAiE B
TR, [E 27 T 6]
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SRR TR, HARSRIT G REAEBAZ TR NCEP/NCAR FEHTHERE, XF 2020 4F 04 5 & X, “ BAGEL”
IREBERAE . TE R & KUK LA AR N 3R I T A AN B B R AT 23
2. FRHE T

N TR 2020 4F 4 5 G XEEAT M, B R EERE TR

1) &XEAEEERIET HASR)T, WA 2020 45 7 7 30 HZE 2020 4 8 A 12 HHARHRE
(http://agora.ex.nii.ac.jp/digital-typhoon/year/wnp/2020.html.en);

2) BE/KEE ok B ARG, BRI VL5 DL AGHT L T b R B2 /K 8 5k 6 XURIT i 10 B ARG A R 47
437 (http://data.cma.cn/);

3) IR B 1 Ak AN 5 B K AH SC BE R 20 B O B HE SR UE T NCEP 10 x 1038 6 /NI H s
(https://rda.ucar.edu/datasets/ds083.2/index.html).
3. ANERAKI

IS # B AR A ot 0 B K XU R IR () AR P A1 ) 70 BT #8755 2021 4F 04 5 & MU R AR R R T
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K L8 T E R “ BRI Bk KR AR AR U AR HE AL BRI A s AR it 2. ANE] 1 Hem] DL
KT S L AR SR R 2R IR R[7] [8], TR G XI5 . K 1 BoR, £ 8
J 1 H 00 i B KRG bR HEAL A8 5 8-0.8, A e B IR SR AR HE(L AR &0 1.6 TTIFE 8 H 2 H 12 I,
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Figure 1. Time evolution curve of typhoon Hagupit maximum
wind speed and central air pressure
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ZJE GNP FBATIRE, 1£8 H 5 H 05 IFpgs NI, 6 I /2 A WL IR sh s N seifiifgifn s,
U SRIE T N Fe . 8 1 6 HE L 05 I, fiT “JBAxtL” etk vl b, xh I fsEma iz k% .
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Figure 2. Central position and class distribution of 04 Typhoon Hagupit in 2020
2.2020 F 04 S BN “EBiRLL” BERFRNH

4. BRPEKRE

& KT S E 9 E B KRS DU R RE . Bt & RE fk 2 5 G R A TR 7S, T
ik R A PR R A R 25 00 A, b 6 AU 51 R T A A e R PR B 2R R, T B 7 b 54T B st L HEAff 1)
T BA K B35 % #E £ [9] [10] [11] [12]»

P 3 224 7 2020 4= 7 H 28 H# 2020 4= 8 H 8 H&E M “HkgLL” B3%mT. Ja AIAMREmA 7 (B
FEURIL YLI5R) 08 I 24 h F7K & 1) 25 (Bl 3 AR AR 1 0L, Bivide F 2L A b B s B5RHE H 24 h 1) 7K 244
Wi M 3@@)~(0)hrI&EH, W7 H 28 HE 8 H 3 HILAA MWL MK EEZHHEMRIRGE T,
B 7K Lo B /K BB ARAE 50 mm BAPY,  HLBEZK & X 40 AL TVLHTAS AL B VTR A I, i & XU 0
AT E(E 2). HIE 3T 8 H 4 HER “HikEL” SRHLYE, HERNSFEMBEKEEZERT
WL R r X, oG FE/KFERTIA 100 mm LA k. 8 H 5 H BRI FE 32 BEAE W VLA ()RR 40 #h X BA VT 9%
B IR, PR K R B K, FAK AR 0 295 60~100 mm (18] 3(1)) L & KU 0 KSR T (120°E,
28°N). GXEMiE, HTRKENEREYNS SBHRFREN. K 3(0)HEH, 8 H 5 HILIFAIWLH I
KEW, GRHLHHE 24 h BFKEKT 100 mm. 8 H 6 H & XIT T B BRI IRES, FEKIX k3 EAr
FAT IR A FE L P AL B AT v rE #8(1 331))s 8 H 7~8 H, BE/KEFTnGER, (HEKIEER/DN, 7 HEEK
HO AL TV IR ALK, 8 H B 7K S ZEAL T VL IR G 43 H X DL S VT A4 P R R A X, 24 /NI SRR
IKEKAEAS TYLFAVEILES, 2078 60~80 mm. & X “ BEAK LG Bfli 2 Ja 1) & R 2 5 2508 Bl 1 X ) 52
B, R OREBE S SRR OIS, 24K 2 TA, 8 A 5 HZ & XA AL G 7 i,
B e e A W 42 T R sh. 19338 8 5 H 24 h [BokEN A, AILLEH, BEE G K FORBEE), B
KA IBEERANSL A ES, 8 HZfEdb FAmARBE s IFRA Ik, VLR, 3R IE ms2m i k& .
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Figure 3. Spatial distribution of 24 h precipitation from July 28 to August 8, 2020 (unit: mm):
(a) 20200728, (b) 20200729, (c) 20200730, (d) 20200731, (e) 20200801, (f) 20200802, (g)
20200803, (h) 20200804, (i) 20200805, (j) 20200806, (k) 20200807, (I) 20200808
320207 H 28 HE 8 A 8 H 24 hKEZENF(EAL: mm): (a) 20200728, (b)
20200729, (c) 20200730, (d) 20200731, (e) 20200801, (f) 20200802, (g) 20200803, (h)
20200804, (i) 20200805, (j) 20200806, (k) 20200807, (I) 20200808
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5.1. 500 hPa ¥ IH4HE

442020 4£ 8 H 3~5 H 00 I}, 06 if. 12 FF. 18 i1 500 hPa IR 1 X3« TELE 37 AT 34 i i
Yo MWE 4T LLEH, 8 H 3 H 6 B4R “ BASEL” [ T Gkt i, ¢ H & Kg ORI
RN, 588 Z(FmiEE, HA7: dagpm)EARIL - Pim M. fEE 4(b)F 8 H 4 H 00 B, &KX “ B
e i LR 3 R FREWI LA AR B v X, ELEH ) 1R DA H B S 1 XU B R K. RS B R ¢ R
K EL” BTS2 B Lt ), & REREE IR S (K] 4(c)~(h))e SZORT-VEEIFAHT i R 42 1 ) 4 2R P
MBI G A BRI T NTLIR AR E s B S AN 43D ~() T LB, TS RS
WAE & Rl @l sE 2 S5 T & )R AR 67 A2 3). 500 hPa M4 5 & X “ B EL” Bz
JE ARG PG TT A Bh 2 WL, B S AL AT e ) 2R AL 7 1) B 2R VLR 2 JE A% R il ) 5 AR DT T o
ML B2 TR S A B AR, RS2 K B e o B A b AR & RgEAT s, B

IR S 2% -
20200803-00-500hPa 20200803-06-500hPa 20200803-12-500hPa
50° 50°N 50°N .
40°N 40°N 40°N
30°N 30°N 30°N
20°N 20°N 20°N
10°N 10°N 10°N
110°E 120°E 130°E 140°E 150°E 110°E 120°E 130°E 140°E 150°E 110°E 120°E 130°E 140°E 150°E
(a) (b) ©
20200803-18-500hPa 20200804-00-500hP. 20200804-06-500hPa
50°N 50°N 1= ] = 50°N
40°N 1 40°N 40°N
30°N 30°N 30°N
20°N 7 20°N 20°N
10°N 10°N 10°N

110°E 120°E 130°E 140°E 150°E
(d)
20200804-12-500hPa

110°E 120°E 130°E 140°E 150°E
®
20200805-00-500hPa

50°N 50°N 50°N
40°N 40°N 40°N 1=
30°N 30°N 30°N
20°N 20°N 20°N
10°N = 10°N 10°N
110°E 120°E 130°E 140°E 150°E 110°E 120°E 130°E 140°E 150°E 110°E 120°E 130°E 140°E 150°E
(2 (h) (@)

DOI: 10.12677/0jns.2021.95085 787 P


https://doi.org/10.12677/ojns.2021.95085

et
N
hu
4

. 20200805-12-500hPa 20200805-18-500hPa
50°N A I s NS
SBO0 2 :

40°N 40°N %’ ‘?:’I!(t‘.;’> =

X T |
30°N 30°N 2= P
20°N 20°N
10°N : 10°N £ : =

110°E 120°E 130°E 140°E 150°E 110°E 120°E 130°E 140°E 150°E 110°E 120°E 130°E 140°E 150°E
) k) M

260 262 264 266 268 270 272 274 276 278

Figure 4. The distributions of circulation situation at 500 hPa on August 3~5, 2020 (the contour line is the geopoten-
tial height, unit: gpm; the shaded is the temperature, unit: K; the vector is the wind, unit: m/s): (a) 2020080300, (b)
20200803086, (c) 2020080312, (d) 2020080318, (e) 2020080400, (f) 2020080406, (g) 2020080412, (h) 2020080418,
(i) 2020080500, (j) 2020080508, (k) 2020080512, (I) 2020080518

4.2020 £F 8 B 3~5 BARREIFTIE 500 hPa IR (FEL AL EET, B£i: gom; HEBAREY, 2
fiI: K; 8iskAXIRAERR, BAI: mis): (a) 2020080300, (b) 2020080306, (c) 2020080312, (d) 2020080318,
(e) 2020080400, (f) 2020080406, (g) 2020080412, (h) 2020080418, (i) 2020080500, (j) 2020080506, (k) 2020080512,
(I) 2020080518

5.2. 850 hPa M IA4SHE

€ 5 4 2020 4F 8 J] 3~5 [ 00 IiF. 06 I\ 12 i 18 5} 850 hPa A ifiiz (1 X7« TR FE I AA 35 = 17
B 5@ FR, ERZ 130°IAEA i EmEfG. WE 5T LLEH, 4R OEEITITLE K i
WX . A 5(e)rT WL, 7E8 A 4 HO0 By, fEGK “RBAH” BhREIT AR B 5, 2
LR R MM, SEALREZREIRG, X E S RX IR 8, SEEk. B sOhE 1S
FEORSEEE b, EFM R ARE - LIRS AR S, FRSON RN X FE R SRR, ART EFE
. EE 5O A, £ERSFEIENFOE —A T REERI 554 S %

X5 ARG bR sn: 8 H 3 H 12 F, &R “HEigth” M OfE GBS vEIRmmikm, HE
8 H 3 H 18, &XKARMATEIL T s, HEXH LWL A M TEX. 8 H4 HO00 5, X
“CHMEL” FEWTLA B X SR, BEE A XIAR R RIE R 7L R K. I 5(h) AT BURLAS
G X R B R X S RAE s RTERALE.

& X F 3% 15 1 850 A1 500 hPa ML HAAEICED, Hr ke em It mBsh&d Wi, kst
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Figure 5. The distributions of circulation situation at 850 hPa on August 3~5, 2020 (the contour line is the geopoten-
tial height, unit: gpm; the shaded is the temperature, unit: K; the vector is the wind, unit: m/s): (a) 2020080300, (b)
20200803086, (c) 2020080312, (d) 2020080318, (¢) 2020080400, (f) 2020080406, (g) 2020080412, (h) 2020080418, (i)
2020080500, (j) 2020080506, (k) 2020080512, (I) 2020080518
5.2020 £F 8 B 3~5 BAN[EAT[E 850 hPa BRI B (FEL NN L EE, Bl gpm; HERAREY, B
fiI: K; &k AMERRENR, B4I: m/s): (a) 2020080300, (b) 2020080306, (c) 2020080312, (d) 2020080318,

(e) 2020080400, (f) 2020080406, (g) 2020080412, (h) 2020080418, (i) 2020080500, (j) 2020080506, (k) 2020080512,
(1) 2020080518

5.3. BEHIRE
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06 A 57 T~ €5 XU HF O B 30T 1) 3 BLIH 377, 1F 115°~120°E 2 18] 850 hPa LA N (ISR /Z FEAS |4 f fE [X (Pals) »
TEIX (8] Py P 4B O, BB IX R 9 SR B THE s, 20N & R 345 4544 (1 V)
Wifi. 1 6(c)~(d)FT W, 700 hPa PR XA Fud B2 X, ] LLBH S tH a5, i EAHE sy,
ATREA T 6 R BBAR LL 7 8 ik 2 5 52 BT H I (R 2% 1 52 £ XU 0k 55 580 8 A 5 H 00 B (K 6(e)),

DOI: 10.12677/0jns.2021.95085

789

SRS


https://doi.org/10.12677/ojns.2021.95085

=
Nl
hus

farey
=¥

115°~120°E X [5]P4 500 hPa LA Ni&Z&UL EFiEsh i3, Ha] BLE H O E X A 8 55 BiE

B,

800~900 hPa i [l PN 5 15 5 X HZ46 5B 5/, vl A AFEAE B 55 1) Fitiash. 8 A 5 H 06 i, MK 6(F)

"I LLF Y 850 hPa [y s kb T ETHigsh, Tk ELEE V.

B R A AR IR 5

SECETHEBh S,

DR B A S BB D B 7K S FEE R 2 k5 8 1 5 H 12 I H 1 6(g) AT %1, 850 hPa DA b IRy I FE X, it

W ETHE B RE RS AT AT LAAS

MR EA —E Rt AL E B AHILES.

20200804-00-500hPa

100

150 -

200 +
250 +
300
400
500 4

Pressure (hPa)

700 -
850 4y
1000

105E  110E

115E  120E 125E 130E

(a)

20200804-12-500hPa

100

150

200 4 0
250 A
300 A
400
500 A

Pressure (hPa)

P

1000

QO

w9 b
/@\ D (

105E 110E

11SE  120E 125E 130E

(c)

20200805-00-500hPa

100

150 +

200 -

250 4
300 4

Pressure (hPa)

400
500

700

850
1000

105E 110E

11SE  120E 125E 130E

(e)

|- 16

)

Height (km) Height (km

Pressure (hPa)

Height (km)

Pressure (hPa)

Pressure (hPa)

100

150

200
250
300 o
400
500

700

850
1000

9if B 7K HhL R K B S TR b TR S B (R A7 s

20200804-06-500hPa

105E 110E

115E 120E 125E 130E

(b)

20200804-18-500hPa

8 IX (4R E)

Height (km)

- 16
- % ] - 12 /E\
S3
5
-8 O
TR lo :
_ \ o, O
Do - Q
105E IIOE 115E 120E 125E 130E
(d)
20200805-06-500hPa
- 16
-O 0
. N F12 E
06 - 8 '%
'@ @‘ Q T

105E 110E

115SE  120E 125E 130E

®

DOI: 10.12677/0jns.2021.95085

790

HARRHE


https://doi.org/10.12677/ojns.2021.95085

5
S
an
4

20200805-12-500hPa 20200805-18-500hPa

100 - 16 100 - 16
150 1 ~ 0
< — A R —_
% 200 §, = O 0 (] 12 é
> 250 = o =
5 300 - 5 2 S
7] o « _ =
;s:’ 400 - T E ® T

500 -

700 J X F

o °%© c

1000 -

105 110E 115E 120E 125E 130E 105E 110E 115E 120E 125E 130E
(2 (h)
Y T T T T T T T T

-06 -0.3 -0.15 -0.05 0.1 02 04

Figure 6. The latitudinal cross sections of 500 hPa vertical velocity (unit: Pa/s) along the center of Typhoon during 4
to 5 August 2020: (a) 2020080400, (b) 2020080406, (c) 2020080412, (d) 2020080418, (e) 2020080500, (f)
2020080506, (g) 2020080512, (h) 2020080518
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