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Global Major Weather and Climate Events in 2021

and Possible Causes

ZHANG Yingxian SUN Shao LIU Yuan HOU Wei WANG Guofu

National Climate Centre, Beijing 100081

Abstract: The global surface temperature in 2021 was 1. 11 C (£0. 13'C) higher than the pre-industrial
level, being the seventh warmest year on record. Ocean heat content and global mean sea level have
reached record highs, while the Antarctica and Arctic sea-ice extents were lower than normal. Many high-
impact weather and climate events occurred across the world in 2021, including torrential rains and floods
in Eurasia, severe droughts in North America and Asia, frequent tropical cyclones in the North Atlantic
and North Indian Ocean, heatwaves and wildfires in Europe and North America, cold spells and snow-
storms in Europe, America and Asia as well as severe convective weather events in many regions. Cause
analyses suggest that in mid-July, central Europe was continuously controlled by the cut-off low pressure,
and the water vapor from the Atlantic and Mediterranean was transported to central and western Europe,
bringing extremely heavy precipitation and floods. In mid-February, the tropospheric polar vortex migra-
ted southward from the Arctic to central North America, forming a stable low-pressure trough. Under the
combined action of the low-pressure trough, favorable low-level water vapor transportation and the strato-
spheric sudden warming in the early stage, extreme low-temperatures and severe snowstorms attacked
most regions of North America.
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* [E K E A TR (2019 YFC1510202) Fil v [ R4 5 T & e % 1 (CXFZ2022]068) 4L [ BF Bl
2022 4F 3 A 4 HUKHE; 2022 4F 3 A 22 AU E R
5B AR IR AL L R KU 5T . E-mail : zhangyingxian@ cma. gov. cn
WHAEY . FEE, FENFICE RSB 5T, E-mail : wanggf@ cma. gov. cn



A

460

% 548 %

5 "

PSR A 2 R Bt w2 ERAE
F 2020—2022 419 S B8 4 B BT AL H 2021
AP R B T AR R A TR 3 ) 40 SR Y KO-
I 2021 AEATS AR 2 A il sk Dok e £ N R 2
—(WMO,2022), 2021 4F 4R35 05 Tk ik
BT (1850—1900 4F) fiis 1. 11°C(£0.13C), HA S
AU LIOR B LR AE . RFRIGHEREA R VA
BRACULI 3 57 DAk S5 Bz 1) — 4%, 2 BRIV )2 700 m
12000 m AYFAEE 5L [ A 7 528 M5 (NOAA L 2022)
S BRI T R 0, 2013—2021 4E [y b Tk
FIAF 4.4 mm - a ' REROEEEE T AE 2021 455K
By s K (WMO,L2021) 2021 4R JE Ak # oK
[T 28 7T (0 S [ N @ 9 A el [ O e S
F 12 A6 AR vk R D7 s BTG 9 AR A B 22
T 1 v K TR Y D7 s BT IR (WMO, 2021)

2021 4E R 2 & AR R RS A3
A 3K 22 Wi A7 ™ EE R T Ut T O L S8 N I A b
A P TR A6 K P P RN b B R AT AORE SR
T IR WU At 55 45 i 3l A7 i i R AL kL JE SR
WK S IV P 25 b 3 A7 S 3 R B KU 4R 98 S R 0 I R
AT R A0 % A5 . B B PR OO B0 JE (Emer-
gency Events Database, EM-DAT) fl1 5 J¢ 2 A% [6
N B 453 (EM-DAT, 2021; Munich, 2022) .,
2021 AE IR G K SCRK FILE L 2240 {43 TTH)
PR X — B T 2019 4E (2100 {23 50) F
2020 4E (1660 f{Z3ET0) , At A Z L E Tr 4t & 19wl
S Y8 INEE S 9 i o i W N A
S,

e ST o RS R E K
TR S A A2 A 4 D0 56 T A ) A 2 ] o e 2 o
A AR Ak E AR 8 (ZR KT 4, 2015) ., 2000—
2019 4F, 2 BRIL KRR T 29 11000 R R SR HE
PRl gl L 47,5 5 A & BUR A 2. 56
4235 50 (Eckstein et al,2021) . Ht, B SEH
O 0 56 1 o R AR R R AR R A &
J& R A e (PVENSE . 2019 s FH AR, 2020, B A
45,2021 3k A R F AT T AR AR X 4 BRI
S LA SR X R 0 E KU B . A SR
GEE R T 2021 48 4 BRI AR O0 LA S AR N R A Y
TRRAAMGEFHM IFE AT 7 H B o g &8

7R A TR L U RN 2 b 3 5 A XU AR K A it
RIS AR B BRI . B i B8 B 3 CPC 4>
BRA IR R GPCC BRI K 00 I 7% k) 45
NCEP/NCAR K73 Mr il 4 18 [ 4 s i
Hodl b 1 H B KR BERHRT NOAA JEAR % 3l (Arce-
tic oscillation, AO)¥5 % .

1 R I 2R AL

L1 MREBEMINAEE LA

2021 A J2 by s /0 O B XL R iy R R A, | —
AR W FF & £ T 2020 4E 8 J L F 2021 4F
4 85 Z G TE 2021 4F 11 OB B IR g 2
2022 4, PLJR IR EE G2 % KA A A Y 5 il R S
JE IR JE T LG AR S - HL A BT I 1) 4 BR A 0N 3
TEL R W E A & A (58 AR ol . U R ERSR I
k20202022 4 (A FLJE 5 = 8 e v A L (R AR 4 1
REAGHLEN G 2021 59K & A il 7% LK e
ARG Z— (B 1),2021 4, 2 ECF 8RR Tl
BT (1850—1900 4F) fi 2 1. 11 C(£0.13C)H , &
2015 AF DL of i 22 55 L AR B Lol Ak AT w5 1C
(WMO,2022), T KA H il 5 S0 Iy #
IR BN KT o 4 BRAR W2 R At R A i A2 k&
BN LR

HAR 2021 AF B i SR I I L (H 43K A i A i
PP AAAE 25 5 (B 2) o DA S5 B A 2 K 7 Vg 2 4 i
SN RARACT RIS Bz 22 5o DL S AR Y b 38 & AL 8
AR 18 G 43 i DXL B 1 B v, e b SR AR
AU S B 22 5 A 30 40 b X D 5 3 °C LA 5 PG 47 R
S PG ¥ R AR 3 BT 0T e AR RO L X K
S RS 43 1, X R g R S 4 i DX DU 4
HC e H R R 1t DX A1 ) i 32 5 4 ) AR I 1 L
JE IR G AHXT B . N X3RRI AR F 1 R
52019 R AR EME =& UK T
2010 4F (5 —#O M1 2016 4F Gl 5 3036 /55 L B
FIIE P A 4T 35 AR A 7 5 4% A A e ik DA Ji 3 i)
JUAEZ 50 5 BRER RV N 9 487 389 KTk s T8 AR (1
2021 A5 2012 4F LUK 2 I —4E (NOAA, 2022)

1.2 BEFERRENETESECHEHS, BKE
R/

2021 47 S BRI P56 L 0 A1 L1 15 0



LR

SRR I 4 - 2021 4F A Bk RO AU S B LR 461

DI S5 DAK S5 B8 1 —4F . [R] I, s rh i L 6 R P o
B RVE A K OF 7 il DO B 34 81 77 5 87 = (Cheng
et al,2022) . HLER R Ge P o 9000 19 2 42 A i Al
AEFEF PR TP FLAH EE P 0% e 1 ek 2 45 48 A, TR VR 4R
a2 H AR BB 52 /) BT A T 4 KO A
R ERAER IR Z — . BORT R R W, 2021 4E 2 Bk
MVE )2 2000 m AZS 5 A D7 S8 e e K
[LLRE A N R S 1 SR A S S BT T =
(NOAA,2022), 5 2020 44 H . 2021 4F 4 BRI 7
)2 2000 m 50 AY P B AH S T2 500 £ 2020
i E A4 & # & (Cheng et al, 2022), A HFFEFE
B NS 52 M0 8 08 DR ¥ 1 R il 3 72 102 L T L
NEWZ WA v fEse B 20 T4l 70 A4 LI R WL
) () U v A I N BLIK Bl J) (TPCC, 2021)
BEAD Tl A A 0 G A il ) S5 X i AR R A
H—E W (Cheng et al,2022), i T ¥
JH 0 it K )1 Rl K S AR T 4 BRI P AR 2013—
2021 4F#A[E)E B 4E T 4. 4 mm, & 19932002 4F

1.4F — HadCRUTS analysis
1.2 NOAA Global Temp
. — GISTEMP
O 1.0p —ERAS
NG — JRA-55
H’ 0.8 — Berkeley Earth
w 0.6
= 0.4
E 0.2
0.0
—0.2

185(; “’ 1875w 1900/’ Vl925 1950 1975 2000 2025
GO
Bl 1 AkoF 3B BEP (A 18501900 4
SR {ED B 1] ¢ 51 (WMO, 2022)
Fig. 1 Global average temperature anomalies
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Fig. 2 Global distribution of temperature

anomalies in 2021 (compared to the

1991—2020 average) (C3S, 2022)
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