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Analysis of the October 2021 Atmospheric Circulation and Weather

HUANG Yiwu DONG Lin LIU Da CHEN Boyu

National Meteorological Centre, Beijing 100081

Abstract: The main characteristics of the general atmospheric circulation in October 2021 are as follows.
The polar vortex presented a unipolar pattern, with location shifting from the North Polar to Siberia. The
circulation at 500 hPa showed a five-wave pattern in middle-high latitudes, with negative anomaly of geo-
potential height over the region from Northeastern Asia to Northeast Pacific, and positive anomaly over
the North America to Arctic region. The subtropical high presented a long and narrow strip shape and al-
most surrounded the Northern Hemisphere. The Northwest Pacific subtropical high was smaller than
those in recent years in the same period. The monthly mean precipitation was 52. 1 mm, which is 45. 4%
more than normal, ranking the top 4th since 1961. Moreover, the distribution of the precipitation was une-
venly. The monthly mean temperature was 10. 7 'C, 0. 4 C higher than normal. Three heavy rainfall
processes and two cold air processes occurred in October, while four typhoons and one tropical depress
were generated and developed. Among them the first heavy rainfall process was jointly caused by the
northeast cold vortex, the low-level jet and the low-layer shear line, and became a long-term, heavy and
extreme rainstorm process with a large amount of accumulated precipitation. Another two heavy rainfall
processes were produced by Typhoon Lionlock (No. 2117) and Kompasu (No. 2118), both of which landed
on Qionghai City of Hainan Province and brought heavy precipitation to the coastal area of southeastern
and southern China.
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Fig. 1 Distribution of precipitation over China
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Fig. 2 Spatial distribution of precipitation anomaly

percentage over China in October 2021 (unit: %)
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Hemisphere in October 2021 (unit: dagpm)

2.2 RREEEEREXRS

B 54 H T 10 H b od R A RKEHLIX 500 hPa
S (o S B g S . 10 A (R ), BRI M
DX 1) BRIk 2t L 28 v R OB 2%, e R I 1 KRS 67 P 7Y
AR - AN 55 26 Hi XA I8 3t i 6 ¥4 23 < ol i o
A BV AR R R E AR 2P R RO
L T R T VAT LA e A R o A o A T N o
PEACm Atk L 5% 2 RS AE B E A 7 B b X
FOAR G 3 X 385 5 P A — IR X S 2 R R . )
P o — YR B K 2o 2 v I 7 V) i s A
B G 111 3 [] 5 o 7

10 H Hr ) (&l 5b) , Wi b X1 BH ZE 25 7 A 15t T
HC A RROTE M IX 17 26 20 30T 340 S A — 7 780 5 7f
oI b DA B S — S5 R TR 0 v 2 DX =
PIE IR IE . FEX R IE ST A & 4
DX A I P A6 A R T 4 B B 98 P 0 B A R
AR BT 5 0 A b i DXORTAE AL 9 D 2R 35 b
X o J5— 7 Tl s 7 s % VT DA RS R, P A A

80°N

60

40

20

EQ
80°N

60

40

20

EQ
80°N

60

40

20

EQ

0 26 46 66 86 160 12‘0“ 140 166°E 180
B 5 2021 4F 10 A EA) G A (b) T AT (o)
500 hPa v #5 B 3 (B . dagpm)

Fig. 5 The 500 hPa geopotential height in
the first (a), second (b) and third (¢) dekads

in October 2021 (unit: dagpm)



%1

S INAE 2021 4 10 H RAFR A R 125

PEIE R 93°E, 555 5 = IO BK R B Bt B i 1
8N S I T B i A R A S N
WK IR R 1 o ) PAY P — — I A g K e o2l ¥
1 PR YT DY A S+ i Pl 114 £ XU R K

10 AR A)CE S0 o BROW 3 DX o i 26 20 33 19 28 16)
SR AR T b R R B RN . WU 3t XL A R
T 3 P PHAR A 2 A — A SN % B e A R
o AR RMEME A R B I EL o B2 9 55 5 b 45 2 4
DA 4 A T T 119 8 5 R e b ) Y 30N BRI 1)
FEfERE 3 257N B I, 3 R 20 i XA T A A A
BT o VU A 2 B SE 9 — i 10 A s - e O R
I B A B AR B o X R IR BRI
M 25 AL A ) A T AT L B 0 R e

WA A R /N v 25 s 8l

3 FEFEEKIRE

3.1 # &%

2021 4% 10 H . Z @23 i A2 D1 AR & K
ML, AT 3 K EER KSR, Hd 33—
6 H By X IR K o R 2 A IR A AFE K VT LA L b
XA GI#E ;810 HAFI 12—14 HEEAS NG &
RIS 2 i AR i 51, B8R AEFE LB AR iy
Mo FEKGRE Y 3 5 A R G L LA S ) DX 3 R R
IKEREE L 1,

F1 2021 £ 10 AEERERKTE
Table 1 Main precipitation events in October 2021

I B E S ATES SR DX 3 % A K o
5 6 H ARAC I AR 2 ARE AR AR S T AR ES AL R R L AR LS v o L Bk
BN PG AR DU AR T D IR T L R R B T
KB I . 7 ¥ ﬂ;:: M, R =
8 10 H SRS AR fL/IJIﬁ T TR L)V VE L AR T B R AR L R M R
KW
12148 &R WVLIRFR AR U T R R L R R bR

L

3.2 10 B 3—6 HEKTESH

3—6 H . P9I . Pa b b IX R 2= AR LR K
fedt CEEILI —a R X WA . ik
It ARSI ] KC  BR TR L AR RS . BT, Py
PN 1 | N € 7 N it e S e T i
T I [ SR N R E e SN W [ N T o S T
HOR TR MR R R RS L BT R K B 100 ~
250 mm, PU I ] 0 AN EL AL P R AL PR AR AR
2 2R K 38 300~400 mm, P )1 B Rg 71
SR Mk 487 mm, A5 155 4N E W u5 H K
ZEME M4 10 H R AE

3 H 08 By, R L Hb IX A ¥ W 1% 3, I 5 A7 K
RV P N PEAA R 28 ok 52 | s R E N 58 &2
B B LA — T 20 m - s
IR 20 BN T R — i HE R R AR L Rl ok K
SRR ¥ B A AT E 3R D o G S e DX AR I b X A8
B — 4 AR — VU E m AR )2 VR4 .3 H
TR I) o 7 U 1 2 4 7 350 28 B G R pig 3 1 D) A8 4k B A
R J2 R TN At L 4 b i IX 7 R B R K (B 6) . 7R
JEV I AE VS R AR F R 1) R S AR L AR

B8 % I b S 1 5 A K 5 T (EL Y R i S ¥ T
DX Y4 3R e ) 1 1 3 AV 2 220 T T K ) D7) A 2 47 4
Fe 7Kt ot A /N e R AR sh. 4 B £
X% #% ARG PG A6 H DX AR S O | 4 H— 5
Bt 4 IR U 55 . 5 H IR JE U0 A8 £k 5% TN A R
R K REAS T

55N

50

45

40

35

30

25

20

K6 20214 10 A 3 H 08 i} 850 hPa X35 .
i B2 CRE{E LR B0 OO IR (BT
Fig. 6 The 850 hPa wind, temperature (contour,
unit: C) and specific humidity (shaded)
at 08:00 BT 3 October 2021



126 A

% 548 %

4 BEARAE

10 B EEA 2 W A5 E N sl k.
6—11 H B ol A& LI 10~13CHY
R, AR AU DRl X, A v o L VEUE VRS S5 R
W 5~10C;12—17 H, AR AL Hb X A3 3 10 ~
14°C R N Sy 2R 30 L 2 b st X P 35 L AR L it
DX A G 3 W VL R R 8 ~12°CL pg L, B
W TLUE VL S5 Hu R i 5~8°C

6—11 H Ay % 25 o R 5w yu | L i e
6 H 08 i), Frmpudufil 500 hPa A — A~ Al & Jig It
A DTG I o AR30 H0 67 B BE (B IK F 544 dagpm,
R FAERE — ORI T —32 Cryi it
(E 72) . ZJ xR Z#m R, 51 S8 s
SNFmAC AR BIFBER T, A AR, A
IR E R . & 10 H 08 B L K AL AE AR
B E R X AW A B2 A TS PR
CAE g 2= B EM T (B 7h) iR X gk
A 51 A KT b XA R . I R B 88
A I 08 R A B A K R L (EL iR B 4 55 L i e AR BB i
5 TGO R R T 9% 2 3 A FF, 44 38 = 7 ok

U 2 UL,
5 M UET Bl

5.1 #% R

10 A mifg S PG A6 KO3 4 A6 KUAE R
(£ 2, 8) A A0S w4 W (3. 8 ) A FE
S, Hodr, & KU F LA R R S I A TR — A b G
A A8 B T 25 Bl 85 i RUBRCRE 4 T) 4 0. 6 )
W£ .44, H5h.9 A 23 HARME 16 5 & K
WANETEIEEE 10 H 2 B 5RLEHALKE
TG AR PE AR A AN . 5 KURE I 3 36 0 i B X J
E TR . 2427 H .74 8 R ¥ A — PO IR A B
Je i PG 7 T A% Bl 27 HOFE B g DS R A8 T I B

ZJE AR PR A B T 45 PR 5 T I
5.2 2117 E&RIF L

6 H 1 V5 FB I S A P A Bl KR Sy #l
IR o PR ) PG A6 %% f AL 7 o) 212 B o)y, o
FR MR . 8 H AR Sk B KR G W G
2117 5 G KO8 fiw 45 W5 LU 22 )5 1) 165 e 2R
W SENE, T 8 H 2250 i 5 16 1 35 4 Bl v i 8 il »
BB H O BT e R 3R 8 (20 m = s ) L HD
FARSE N 990 hPa. BB . “ W0 1L 7 5 48 i R/
Sy AR IS HE BN g ke L R 5 5 1) e PG ) B B ik

65°N

60

55 g
L6

50 I

45 L

40 —28

3 -3

36

30 —40

25

20

15

65°
60
55
50
45
40
35
30
25 :
% ’ ) y

60 70 80 90 100 110 120 130 140°E

&7 2021410 H 6 H 08 Bf(a) 1 10 H 08 If (b)
) 500 hPa /& B 3 (B (H£8 . B4 - dagpm)
Fifi B2 37 (B
Fig. 7 The 850 hPa geopotential height
(contour, unit; dagpm) and temperature
(shaded) at 08:00 BT 6 (a) and
08:00 BT 10 (b) October 2021

F2 2021 F 10 ARFEKRFEMEEENERE X
Table 2 Tropical cyclones generated over Northwest Pacific and South China Sea in October 2021
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