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Abstract; Using station observation data and the NCEP/NCAR reanalysis data, this paper analyzes the
main climatic characteristics, large-scale atmospheric circulation anomalies, and East Asian winter mon-
soon features in China during the winter of 2025/2026 (December 2025 to February 2026), with a focus on
the causes of the abnormally active sand-dust weather in February 2026. The results show that in the win-
ter of 2025/2026, the national average temperature was —1.5C, which is 1. 5°C higher than the climato-
logical average, ranking as the second highest for the same period since 1961. The national average precipi-
tation was 27.4 mm, 35.3% less than normal, with a spatial distribution of more precipitation anomaly in
the north and less in the south. The 500 hPa geopotential height field over the mid-high latitudes of Eurasia

was dominated by a zonal circulation, the westerly was in a relatively straight pattern, and the East
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Asian winter monsoon was weaker than normal. During the 2025/2026 winter, a total of six sand-dust
weather events occurred in China, 4. 2 times more than the climatological average. Among them, there
were three sandstorm events, which was 2. 7 times more than the climatological average (0. 3 times).
Moreover, the number of sand-dust days reached 7. 7 d, the highest in winter since 1991. The analysis on
the formation causes of sand-dust weather indicates that the sand source areas experienced significantly
warm and dry conditions in this winter. Precipitation was below average but temperature was above aver-
age. This situation led to low vegetation coverage and a substantial reduction in surface resistance to wind
erosion, thereby providing abundant material conditions for sandstorms. Against this background, the
synergistic effect of strong cold air and the Mongolian cyclone generated a large pressure gradient trigge-
ring extreme gale winds. This condition, combined with enhanced thermal lifting due to large temperature
differences between upper and lower levels, resulted in large amounts of sands and dusts being lifted into
the atmosphere and transported to downwind areas. Besides, global climate warming has further exacerba-
ted the drying trend in the sand source regions, increasing the frequency of the superposition of such
warm-dry conditions with intense weather processes.

Key words: abnormal winter climate, mid-high latitude atmospheric circulation, sand-dust weather, west-

ern Pacific subtropical high

1 5

r [ b A I P 2 R R G R 1 O B X e R
ARBCTR 32 72 W& S 8 7 552 m . RE2AR (1990)
BOR W AF (2014) BRESE R W], & F I AR WA X
(EAWM) 5 % fe % B 3% & w3k B 1 KR5S,
58 EAWM AE{5y o B RS I 1E 11 £ Bl 75 41 A1 T
1R P BT B RIS B 1 iz R 1L BHL 2 = P[] A5 34 5 1)
FRAE  [R] 309 A S K T %o 3 J2 1 J2 78 X0
KR Wy = K 2 J6 AU B 47 (Chen et al, 20005
Wang and Chen,2010) . X £ i 3R 37 BC & A F) T 9K
SlrpE 45 ¥8 25 A O b X 4 2% (Zhang et al,
1997;Chen et al,2000) , ZELLFEM T o bR 7 96 = 5
AR AG AL K V4 g Hi DX Ab B R B 43 b XA T O A1
(ERHE 25,1994 ; & 8% ,2007 ; Huang et al, 2007 ; 4 3C
G5,2013) W% By fil i ol R Ui L 2R L JEW SR R E R R
LR  &  E AAR IR R O E T X R AR L R
W AE 3 H ) SR AT B N R A W 7 22 4 ) B K
B (Zhou et al, 2009; ¥ [ 5, 2019; Li et al,
2022), £ EAWM i 55 B4 0y S R0K 1 B 2E = &
55 G R IV 5 B A A 5 ¥4 A KT Bl AR
I e 26 B O R T L 5 30K [ 5 R A (AR
T A i [ L 2004 5 = 15, 2007 5 52 P45, 2016)

20 B S — i Hy R X5 A b R A B AR T
KRR IGE, AW b fE g A8 WL BERE 22 1 km D)

T (Shepherd et al, 2016; Shao, 2001) ., 7E 4 W
X B e P HD T Vb I v 5 BE K RE VD R AR U BR
O UD 2R Y IX 3k 4 X I PR A 7 5 G L B K AR 2D
JRUE B R L 22 W 3 O XU R ML T R kA
(Chen et al,2017), MK HASfLR A, 36 B 1) V0 2
T 2 2 B B 0 AR AR PR AR AR AR AE < 20 42 50—
70 AEAX R & . 80 AR AR JE S B K IE T B (Guo
et al,2018) ;21 HE &l Lo, ¥ A 2% B4 52 ik 2D 4
BB 2010 £4£4%)5 X H BB & 01 - (Gui et al,2021;
Wang et al,2024) . {A75CTEMIE.2025/2026 4E4
75 (2025 4F 12 A & 2026 4F 2 ) 5 m 3k F= i vk
KA H TG IR 5 B i H R e ) R, 2
V- SR AR R R 1.5 C LIk 1961 4F DLk
T3 5 ) S0 e A e P 52ty o P R e R AR
U5 1 1 R R 2~4C

BT ERTE B SCRL 2025/2026 4E A T
S FRAE N D) A S T ST S U A i R )
R RIAWE 5= IR B RS RISl
il o 5 A VR AR R AR it 0 24> 2% = 1l DR 1) B A 4 T
A i R ARG SR (0 T R ) $R AL R 2R 5%

1 gk Ay
AR EFEEAEUT .

(D Bl -5 Bk B I8 B R RE S
Tk SN TR SN RN N S S ER {6 S



882 A % 952 %
(V3.0)”, ZBHAREWF T 1951 £ 1 ALk E 0’(a> e TR —— 1991202041
2474 A FEUE FEAR K — R E u W E H AR5 K -2t
i, BT B H BRI — B A R S
T v

OV ARSI E G B 2 EEAIRH S
BEMEA R uh . M Ah. 2026 4F 2 2023 H AYIZ /D
If Py J5T B e B B0HE Ok B A 045 s 0 ol ]
T AT G (https: // quotsoft, net/air/) FKEL .

(3) 543 #r %% kLR ] NCEP/NCAR 42 fit 1) &
H M7 A 85 ¥ 8088 4 (Kalnay et al, 1996) , 7K 3
IYHEA g 2. 57X 2. 57 BORINT[A] 5 B Oy 1948 4F 1 H
32026 %2 H.,

() 43 Hr vp R B 2R 30 4 2 XL 5 32 4 4 v 41 )
S R AR B P TV AT R A TR B R B
] 28 A v 1 A0 g A A A B D T R
IR 2% 28 XU B 45 08 16 R e 06 (2008) 1Y & Lo 3
BT ¥ 25°~35°N.80°~120°E JL [ N 500 hPa
i 1] WA P 2 0E . 980 25 50°~60"N 80" ~120°E i il
P 500 hPa & ) XU SF 308, X 22 (8 3E 17 b
FEAL B, VPG AW Fs 48 B8 LA 40° ~ 60° N,
80°~120°E [l N i1 10 <% 19 T AR ACF- 18 .

A SCER 43 U B B 5804 a0 I 00 A0
I 43 Br ZR 48 (CIPASS. 1)7 4 0 % 5 W ¥E A
R W TAEIRAE 5 67 E . TFE
W] S TR A A R AR (B 19912020 481
P &0 SCHRT—4 12 AR WE2 A .

2 2025/2026 4 L BT RES
fiE

2025/2026 A&, S E LW SE R —1.5C,
B AR TR B = 1.5 °C Loy 1961 4F RLSR I s [6] 31 ik
m UK F 2016/2017 A4 F, — 1. 4C) (A 1a).
AR SR 19 28 (8] 53 AT & B N 52l AR R 0 b IX.
FEIEVL A ER L 2 A PG 8 43 i DX T 5 E AT () 0 A
fIK 0. 5~2 CHb, 4w H 4y &R b X 15 42 3 o 4F (] 1]
B v - b PN S P L TR P AR T R L
At Hh X b S L B R RS L P R P b A b s 2 ~
ACZR T RSN TR R VLS TR PR
DU e E PGP B AR K S 1961 4R LK J 52 ()
Wifcm (E 1b),

—8 | Loy Loviiainng Loviviinng Lovvw iy Lovvvininy Lvias
1961 1971 1981 1991 2001 2011 2021

K0

fl/c |G
>6

(2

1]
-
—]
—1
=
=
=
=
=
—1
—]
—
(=]

57| wms.csaoonmses
ek | Eelir: 12000000

1 (a)1961/1962—2025/2026 4E4& Z=4xH
- 2 I AR 2R A J (5)2025/2026 4R
S 4 BT b
Fig. 1 (a) Interannual variation of average
temperature over China from 1961/1962 winter
to 2025/2026 winter and (b) spatial distribution
of average temperature anomaly over

China in the 2025/2026 winter
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(a) Spatial distribution of precipitation anomaly percentage in Asia

in the 2025/2026 winter, and (b, ¢) interannual variation of precipitation

anomaly percentage in (b) southern Xinjiang and (c) central and western
Inner Mongolia in China from 1961/1962 winter to 2025/2026 winter
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