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Analysis of the March 2023 Atmospheric Circulation and Weather

MAO Xu ZHANG Tao

National Meteorological Centre, Beijing 100081

Abstract: The main characteristics of the general atmospheric circulation in March 2023 are as follows.
There was one polar vortex center in the Northern Hemisphere, which was stronger than usual. The
500 hPa geopotential height presented the distribution of an anomalous four-wave pattern in the mid-high
latitudes of the Northern Hemisphere and the airflow was relatively straight and flat in Asia. The strength
of Western Pacific subtropical high was a little weaker than that in normal years, and the south branch
trough was weaker slightly with position more westward than normal. During this month, most regions of
China experienced warmer temperatures with the averaged value reaching 6. 8'C, which is 2. 0'C higher
than the normal, and was recorded the third highest mean temperature in the same period since 1961. The
monthly mean precipitation amount was 26. 5 mm, 9. 9% less than in normal periods (29. 4 mm). A large-
scale rainfall process occurred in the month, accompanied by significant severe convective weather such as
heavy rain and thunderstorm, and many provinces were even hit by hail. Meanwhile, the cold airs affecting
China were generally weak, and only two main cold air processes posed influence on the whole country.
The northern part of China was caught by four sand-dust weather processes, one of which reached the level
of a strong sandstorm. In addition, drought conditions appeared in the East China, the southern part of
Central China, the South China and the southern part of Southwest China.
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Fig. 1 Distribution of precipitation over
China in March 2023 (unit: mm)
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Fig. 2 Spatial distribution of precipitation anomaly
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Fig.4 (a) Monthly averaged geopotential height
and (b) monthly geopotential height anomaly
at 500 hPa in the Northern Hemisphere
in March 2023 (unit: dagpm)
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Fig. 6 (a) The 500 hPa geopotential height (contour, unit: dagpm), 850 hPa winds (barb)
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(b) the best lifting index (contour, unit; C), vertical wind shear (barb) between 500 hPa
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Table 3 Main cold front processes in March 2023

i B W7 IR o X, o L W R 3R
FRACHBIK P %8 o b AR AL L PG X 2R L B0 VT T
A5 I WL VTG G A X 5 30 7 L 2 B 5~ 10 C i
- e " A e
Y. SEARBK FEF P42 TR AL T 5 A A 5 1L R 5 8 5 M DX L O
#Hat 12C
AL AR 7 T M I A 6 L B L VT L VT U T A XA
o I . W A P T2 b B 5 ~ 8 C e UL B o B T L 9 g ol
B SHTFRE SEPAH B LR T A T B 4 X L
i 10°C
T4 223F3AFENLRTTE
Table 4 Main sand-dust weather processes in March 2023
I B HEER  EERWAS b R B B X R
7H i 54 e TS A DA 25 P S 2 PR U 6 3T G 4t B 0 B R
TS B N R AT TR T A L B L LT
. - i T V4 T b A B e 1L A% P 0 AL 0 T 90 b Ak B R P b B
” 594 e B VD SRR A o SR A L N 5l oP A 3t R e 3
2B TR R R 7 2 B
o TS A A R DA B A L B AL L L P A A R L L e
1315 H B §E:‘ﬁt F e 58RI 3T T PGS 1L 7 A 39T 7 o A T3 B e R
eV B4 Vb B T A R
TR AN A SR AL R L T B B b L v e b
- BUORHE R TT AR DT I LA TR RO AL A L T
1924 0 SRR %&.‘%ﬁ; LB o 3 2 T T R 2 K P B S P 5 T AR T e

F LD PE LR bt L ARG S LR VL VG v 5 b 1 R 43t X b R
R N B N T o e o N | A [ L) B B B U RAOR




%64

EJIBEF 2023 4F 3 H RAATM KI5 771

Syl kAELE 3 H 7 HL9—12 H(13—15 H . 19—24
Ho o 19—24 H i Rk B v 2 800 . 25800
AR M T A B S, 1924 H b 7 i X B
2023 AF LUK 5 JEE H 5 52 9 ] AR )R Vb AR A
TP ST P AL X AR L AR X R A 60
Z AR By R e e A B R R A B T5 G

4.3 381924 ARV LETESNT

BEVR V> A 3o B S 2023 4F DR i B ik 5% IS
Rl 5 ) B — Uk AR 50 32 58 B 560 Vb 2R R 1) 5 5 W) TG
PO 485 7 km® B 35 20 M (AR X HEETD .
19 H ¥R IF0E B 0 8E 20— 21 H . [H PG 1A R 5200
LS I R o N A e R N N i S N
W22 H ¥ ARG N 5l iR AR b
BOCRKEEVRIBIL EMR LT LR R A 23 H
FA S S [ a7 B 7 A W N 30 A s | o4 8
I R B R B SR VDR B G, O 2000 AELIK 3 H AR

=ER(E D,

RTS8t 1T I P Sty o o4 S R Y s 1X 45

55°N
hPa
1045
1040
1035
- e o8 1030
:*} B _“”"" e ~
oy P 1025
35 f)\""G ‘i.-m 1020
A <3
‘ﬁ Sy B 100
T -
» (S OSERe f  flon
! R e 1005
4 1000
15 — = [l
70 80 90 100 110 120 130 140°E

i S B T VB b [X 57 55 P AU SR RE e L 18 S 1S VD
Z0E H A TR PR 5 BRSO R AR A0 8
it =0 » 21T M 1 SRR R AR BN R R SR YD A B R
1) & HEANTE T A RV &

21 H 08 B (& 8a), [l 500 hPa & 25 8 B e i
ARSI s 5ty [ VY a0 P 56 oty G A b R 25 DA
V-3t e Sk s B0 B Ve S T o [ BRI M T S e 5
B SR AR I n) R L B A TR N S
X, K 9a AT LAE .22 H 08 I s i 5 22 R
% AR5 B AR E8 2 3R A 5 AR AL b X B
Wik, 55 IR 4k 2 SR P2 I S5 1 0k, S0 — H AH b
850 hPa &R B Z1, X 1t 20 m » s ' (& 9b) .,
KB 2 ARG ABe Ja #B K2 m ~ L FE L7 K
St DX BRI R A TN 5l AR L R R YL P R R
A AL b 5P KGR 9~ 10 %, N 5Tl ) AR ER
IR 2% IR A MR RGR 11 ~12 9., R
R D DX AS il B2 P 0 [ TS 9 O R A e v A B AL T
EER I LORmIIE S C A E LN TN 63 R U R U =Rk 1}
KN ARS AR E AL X AL V0 X DA &

47.5°N

95 100 105 110 115 120 125°E

B 8 202343 H 21 H 08 B (a)500 hPa i 3 & B 3 (B¢ (H 28 . B A : dagpm) i 1 < (I 52)
F1(b)850 hPa i & (SF AL , Bl . C) W (KD

Fig. 8

(a) The 500 hPa geopotential height (contour, unit: dagpm) with SLP (shaded) and

(b) the 850 hPa temperature (contour, unit; C) and winds (barb) at 0800 BT 21 March 2023
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Fig. 9

(a) The 500 hPa geopotential height (contour, unit: dagpm) with SLP (shaded) and

(b) the 850 hPa temperature (contour, unit; C) and winds (barb) at 08.00 BT 22 March 2023
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