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Analysis of the April 2023 Atmospheric Circulation and Weather

ZHAO Yingshan ZHANG Tao CAO Yancha

National Meteorological Centre, Beijing 100081

Abstract; The main characteristics of the general atmospheric circulation at 500 hPa in April 2023 are as
follows. There were two polar vortex centers in the Northern Hemisphere, stronger than usual. The cir-
culation in middle-high latitudes showed an anomalous four-wave pattern, and the Asian circulation was
relatively flat and straight. The northern part of China had a negative anomaly in the geopotential height
field, the strength of western Pacific subtropical high was weaker than that in normal years, and the south
branch was a little weaker, more westward than usual. The monthly mean temperature was 11.4C, 0.1C
lower than normal. The monthly mean precipitation was 48. 7 mm, 11. 7% more than the value (43. 6 mm)
in normal periods, of which the precipitation in the Northwest China and North China was significantly
more than that in normal years. In addition, cold air was very active during this month, and four cold air
processes occurred, bringing large amplitude of drop in temperature. There were four large-scale torrential
rain processes across China and six regional severe convection processes with strong local intensities. In
addition, six sand-dust events occurred in northern China, and drought maintained and developed in Yun-
nan and other places.
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Table 1 Major cold air processes in April 2023
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Table 2 Major sand-dust weather processes in April 2023
Wi FEEWMAG AR T
, AR S P R A G 5 AL M AT 0 o A K
- s s i HO AR
soan ST i S 7 AL e A 1
SR TS P 5 D A 5 A A B L7
R \ ST TR L T3 % B WL o W IT B AL I P AL 6 4 £ o
o [y WA o _ s N
TR BRRAERR DR R LIRS M P A T H o e o I 7
s T A 5 8 X A B A 02
R T AR A A A o R
\ BTG L7 304t 5 T L 7R e 7 T e S e A 7 S T
= uly T A N
B S B e i 5 0I5 5 B o B A 5 o S A 70 2 R
A S o A A 7 A T
AR R 0 A 5 e AR B L 1
T 5 50 e 0 b 535 117 7 O VT R A
18 21 H  SWAUREBEREE BRSBTS 0 A T G o LA R S o g
S L T S 0 A A A S A 75 A
o R 5 e R G R A B
2 TS B 1 P 5 T A BT 5 T 0 44 K A 4 0 2 R
S A A T A 0 P o P B B L 7
N 3 S VTR g oy S H] Sy 217 /o
oo - o L P L1 5 P8 ST 5 8 914 75 6 90 14 o 3 7T 5 4 2 A

E U RN K E TR i N E 7 e [N S AR NS R 1B LR SR e Ao
JRy A i v A

HoBT R H R S T BV A R b R A D
MR, WRERHER.18 H 08 i 500 hPa fIKi#H
ML FPPEAFE X . 20 H 08 I R B 2 AR b IX 5
i 18 H 08 i i - 1 A e 37 (& 6a) 1 UL — A~ 2.
R TN VA el e et s e e eI
HiL X CHEOL R BE S 1000 hPa) » ¥ 5 E A0 F
AR B o Hb B T T o R . A3 S R 6 I Y
Hb THT VS 1R RS R TG A R 50 T 52 0t e Y & L il
A5V 5 I A SR B R AR T 3 in K T A K
PG RN, 18 H 08 i P 52y vp 76 35 22 3 45 45 &
() S 7 32 AR Z T 4 A TR IR, T 4 42
Er] LT s o (ARt | A= i S 1l SR o N R T 3
{45 2y it A% iR b i R XURTYD 2B 145 T A5, AT

A AT P S ARG R A VD PR R VD R AR R
PSS 1 M. SOl o, 18 H
08 i 32 7 i A A8 1 g 9L 7 L L 19 52y 7 9 H A R g
A 1 B0 A % 0 20 ol A B iR v 2 ORI
B IR AE UL LR 110 m, PM Jo 0 ok 2 AR i o
7000 pg e m LIS VAR AT R B E AR L
el FEM BB RV EFEERA. 220 H
08 IR 3t TAT V4 58 1 B A% 28 040 94 3t XM 7Y I b IX 7R g
R CIEL 6b) B I v o s 2 A7 T 5 ol [ B P 5t 7
S G PN S e | o i [ o A S AT I D R N 1 R
UL A S i B 0 7R O - AL — iy v 4 [ g 2=
VUL X B A RAAE VAL X e 5 . Z I bl
B ARGt — SRR PR RTT 21 HHKRS



E P 2023 4 4 H KA MK 897

60° N hPa
1035
50 1030
1025
40 1020
1015
30 1010
/ 1005
YN A 1000

T T T 1 T T
60 70 80 90 100 110 120 130 140°E 60 70 80 90 100 110 120 130 140°E

K6 2023 4E 4 H ()18 H 08 W} .(b)20 H 08 W} 500 hPa {i7 i Ji 3 (£, B4 - dagpm)
10 m X375 XD s - 10 <3 (B 52
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Table 3 Major precipitation processes in April 2023
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Table 4 Major severe convection processes in April 2023
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Fig. 8

(a) Wind field (barb) and temperature (contour and shaded)

at 850 hPa, and (b) wind field (barb) at 700 hPa and PWAT
(contour and shaded) at 08:00 BT 21 April 2023
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Fig.9 Temperature (contour, unit: C) and wind field
(barb) at 500 hPa and temperature (shaded)
at 850 hPa at 08:00 BT 15 April 2023

200

250
3000,

400

p/hPa

500"
600
700/
850
925 =i
1000 .
~100 80 —60 —40 —20 0 20
T/C

Bl 10 2023 4% 4 15 H 08 B4 ol 45 a8
Rt 14wy T IR E T IR JE B IR AE i £
Fig. 10 The T-lnp diagram of Xuzhou Sounding Station
at 08:00 BT 15 April 2023 after being corrected by
the surface temperature at 14:00 BT 15 April 2023
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