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Abstract

The summer precipitation in the Yangtze River Basin in 2020 is more than normal; it experienced
the super violent Meiyu period and the extreme rainfall process in the upper reaches of the
Yangtze River in August. It caused the disaster flood of the whole Yangtze River Basin. Based on
the NCEP-NCAR reanalysis data and the conventional meteorological and hydrological observation
data, we analyzed the meteorological characteristics of severe rain and flood disasters in the
Yangtze River Basin in the summer of 2020. The analysis of large-scale circulation patterns
showed that the Western Pacific subtropical high, the blocking high covering the middle-high lati-
tude and the cross-equatorial flow in the bay of Bengal were stronger than those in the same pe-
riod in history. The Western Pacific subtropical high was jumped earlier to the north and main-
tains at 20°~25°N for a long time, and the intensity of subtropical high was stronger, causing the
abnormal Meiyu period in the middle and lower reaches of the Yangtze River in 2020. With the
development of meridional circulation in middle and high latitudes, the situation of blocking high
was stable and strong, and the cold vortex was active, which was conducive to the continuous in-
tersection of cold and warm air in the Yangtze River Basin, and the position of rain belt was rela-
tively stable. The cross-equatorial flow in the Bay of Bengal broke out earlier and stronger than
usual, which caused the South China Sea summer monsoon to break out earlier and stronger, and
provided sufficient water vapor transport for the flood causing rainstorm in the Yangtze River Ba-
sin. In addition, due to the increase of meridional characteristics of large-scale circulation, baroc-
linic characteristics of atmosphere, and the production of low-level jet, cyclonic vortex system and
shear system, it was also an important reason for the extremely strong rainfall in summer 2020.
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Figure 1. Division of the Meterorological Stations in the Yangtze River Basin
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Table 1. List of regional heavy rainfall processes in the Yangtze River Basin from June to August in 2020

= 1. 2020 £F 6~8 AKILEXE M apEmE 125

SR & > 50 mm 751X

BB REME R TR 0 o
1 eH130 ﬁ”l};”@ O, VBT 148, 7k 79, AN 74, {50759, $ET 58 Kk 54
2 6A79H *‘%"éfg VT K P, VELT 56, THEEWIX 55. YT 54 K 53

BT, KT IR

diE
k==t
5

TEIL 149, EHELLT 105, # 97, EIL 79, LR 74, 5

3 6H1~B3H KL BULH T KILHT v n O e
ST KL Jb 70, ST L3 68, I EIX A 53, LT 53
Kirysiy RPL DUL BILE o) ) e s e 68, TET 66, BB 61, KT
4 6 H 15~17 H e i T KT R T 60. YT 54. $HT 51
- F Kb T
BVT R 149, HE0] 131, sk 123, #F %<4k 107, {571 102, 5]
5 6 A 2025 M KT R ST, KT B 98, 5 RUKFAYT 97. KR 92, RN 90, EFFHIMX 88. #AIT 84,
H AL W, KIT W 18K 84. FiliZK 79, YLICFIR 78, STt 74, ytil 73+ YT 60.
JIE XA 57, ~FJ3IX A 55, #5152, 2 LA 51
JEYC 137, 2ALUT 109, [ XA 105, ¥R 102, 1543 91,
6 64 26-30 [ SHIUEE AL, KSR o, TLRCF IR 89, i 89, ~/TIX[H 85, {SIL 83, H
[HEER LRI TR AL XA 81, K FT 81, HIX 78. /K 75, FH XKML 72, FFEKX
[1] 60 YEVT. 58, LITH T 58 WAEEWIX 57, FfisK 55
KT KIL BT Y0, 8 171, 787K 109, 7 R/KBHYL 100, YLHCFJR 85, 2 HELLT 83,
7 7H1-3H T % KT AT B (57T 81, #BFHWAX 81, B 75. FhA4dL 72, 187K 69. JiEH XA
- X 56. VT Fif 56. J&1T 53

FCKBHYL 311, 49 311, #{i% 310 HFFHIIX 261, B4k 249,
ML KIT o o 187K 246, {SYT 239, Bk 238 HGI 204, (/K 202, 2HUT
8 TH49H R *“LTKEEQ’%‘ P 199, YT 170, K T 141, MAIT 135, ST 129, T Filk
T Wi R LA 110, VAEEWIX 96. JEIT 92, 129 L3 89, ¥isK 85, L4 yTHhjf 73,

HEZVL 60

DOI: 10.12677/ccrl.2021.104038

328

SRR TR AR


https://doi.org/10.12677/ccrl.2021.104038

Continued
9 7H10-12 1 KILTA KL BRI BT 5RBIT 66 VT Ti7 61, /K 60, IR 56, 27K 55. <} JTX [H]
63 F AL 53
BRI 218, JEYL 191, FHRUKBHYL 170, KR+ 153, /K 126. &K
s e see o D124 SRR 117, 5 EIXE] 106 YL RF 105, 45 X A 1034
/~‘h, 7.3 \/—\“\/‘ N A N N
10 7H14-19 H ﬁ%gza‘%#%;ggkglﬂ%&ﬁ%\wﬁﬁﬂw\ﬁﬂ%\%EuTw\@mn\ﬁ
= LSRR PR 68, YR 65, Rlizk 64 FEZVL 59, 1YL L 55. i
SR B5. 1p6inl 53, YLl 50
11 7A 2427 KL A f%&ﬁ;ﬁ;@i;%ﬁmmﬁ%\%ﬁ%\ﬁﬁﬁmﬁ\%ﬁn\wﬁZW%\
[EIEE Tg;" Btk 67. JRELHIX 58, ] 57, [<FIX I 56, BEEEIT 50
KT R & . . . .
- - p*“,_\ﬂl“ﬂ L OEET L IRy . p+
12 8H10~12H ST L TR, U JEIT 153, WEVT 132, UYL 122, 3EFEIT 62
13 8 w17 g (HLEEERSRRL. WGEIL. BUL L 229, Jeil 214, UL 170, FERRIL OL. SRR 70, G R
P07 DO S b/ - N s A B S N .64, fIRLLLE 62
14 8H1920H KT Zwﬁﬁ?@fﬂ$m FEX I 83, FFELX [ 71, T 69+ 7k 53
I

4. KiTREE R RHE

2020 4 5 H itk b, KT T 25 4 i)l H 734K A0 48 B s R A% 0.45~3.75 K, 5
Az 6 A LA Erf BV 50 LR, 6 AP aurs B PEm s pul k. W=k, 13
i SRR H PR E(E 2)rT G B, ek i b b I A b A R A R R i s B () 2(a)),
R EASATT LU DA B I B(6 H 11~25 H), #Rsk 3 YCm R AR b e B bk,
=k N PEEIAF] 20,000 mEs Tt DAE, 22 HIEM “ 29T 2020 4E55 1 Stk (BIng), 6 A 23 H R TR
bk E M 35,602 m sty S5 Y EN(6 A 26 H~7 A 3 H)WHF AL EKIT T B VT HEm 2 1k
SR B W R A KT B B A K, S NERE T 7 H 2 Hik®) 50,000 m*s™, JEECKIT 2020 4E
158K BEFET A 14 H~27 H) 2 ERK, SR =ANERER/GET H 17 H 108, 26 H
14 HEK 2 50,000 m*s™, KT 2020 4655 2 5. 3 Stk SHIUKEL(@ A 10 H~17 H)KIT L 2 &
Moo K, R 8 H 14 H 5 1. 17 H 14 B R TESKIT 2020 4558 4 5. 25 5 53t/K, 20 H 8 Y,
K P R PR DR i KON Pt I 7 B 75,000 ms Yo X B 1998 fEIR AR AL, HT LLFE F] 2020 4R
i1 50,000 m*s™ LA EMIIAKA 5K, 1998 4FH 8 Ik, MIEALIEHRE, 2a 2 M4 6 H 2 fi &
i, ANRZATET 2020 AR E I KA A T 1998 45, 45 il 2 I B A . I8 3

TV A TR A 2 KSR, IR A it S AR A e e R R K, IX — A7 1998 4
Wil R R ERIMEE 2b), Kl 2(c), = LifkAKigm, 8 BiFREMIC/AKAR N, EH
F BRI A A . 2020 FEIB L I EAR LR L 1998 4, W LLE F 2020 4 A
T BT 1998 45, H 7. 8 Wi A ksl ez, Bl L e sm e sy A e K A AN 2, i A
F 1998 4F, IR RIH FiExt g R E A . 2 RiskoKgm, KITFiig L e 6 IR e 1k,
7 A 3 Hik# 44,000 m*s™ LL b, B hEEEISRAKRM, 12 H it #iA ) 53,550 m*s ™, 2 Ji5 i Rk
KB , (8_E 3 ki 22 = K PE 2 I 18 5 T 7 H 20 HARIA T3k, 28 H A #1)I44# 55,600 m*s™,
Bt UIE 2218, 9 A 3 HIEEZE 44,000 m*s™ LA R o KV A RO T-II LR 75 T80 X th K B 1) 5 7K Az i
3, 7 A 8 HEIT TR LA N &2 & moknn, 9 A 1 HA %R HE MK

DOI: 10.12677/ccrl.2021.104038

329 SR AR


https://doi.org/10.12677/ccrl.2021.104038

80000 80000
70000 70000
60000 n ] 60000 [ AALN
W AN
~ 50000 A Hl\” ./h 50000 \_/ \
< 40000 = 40000 £~
E £ \/ \/\
< 30000 < 30000 S /7/ X N
20000 \ MO X 20000 F~ —x
10000 M 10000
0 ; : 0
5410 681 7A1R  8A1H  9HA1H 10A1H 581 6A1A  7AMAE  sA1E  9A1E  10A1A
B B
— ZETFY 19985 —20204ENEE —20204FiiEE —SIETH 19985 —20204F
@) ()
40000
35000
30000 IA\ -
—~ 25000 \
U |
<% 20000 \
S 15000
10000 T, —~ l
5000 |/ =
o S
581 6A1A 7A1H 8A1A 9A1H 10A1AH
H#A
— BT 19985 —20204F

©

Figure 2. Daily average rate of flow of (a) Three Gorges, (b) Luoshan and (c) Chenglingji
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Figure 3. The location and area index of the Western Pacific subtropical high from June to August in 2020. (a) Time-latitude
profile of 500 hPa geopotential height field anomaly along 110°E~140°E (unit: gpm) (the blue dotted line is the ridge line of
the subtropical high in 2020, and the black solid line is the climatic average ridge line of the subtropical high); (b) West Pa-
cific subtropical high area index (unit: 10° km?) (where the red line is the West Pacific subtropical high area index, the blue
line is the five-day moving average of the subtropical high area, and the black line is the climatic average of the subtropical
high area)
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#1E)
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Figure 4. Longitude-time profile of mean geopotential height of 500 hPa at
50°~70°N from June to August in 2020 (unit: gpm)
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Figure 5. Time-longitude profile of 925 hPa cross equatorial me-
ridional wind (isoline) and its anomaly (shadow) from May to July
in 2020 (unit: m-s %)
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Figure 6. Latitude-time evolution of mean pseudo equivalent
potential temperature (solid line, unit: K) and meridional wind
volume (shadow, unit: m-s™) along 100°~120°N section at
850 hPa from June to August in 2020 (unit: gpm)
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Figure 7. Evolution of vorticity (isoline, unit: s*-¢°) and its
anomaly (shadow) along 26°~33°N mean latitude-time profile
(unit: m-s %) from June to August in 2020
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