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Analysis of Climate Features over China and the Possible

Causes of Flood in Northern China in Autumn 2025
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Abstract: Based on observations from 2374 meteorological stations in China and the
NCEP/NCAR reanalysis dataset, the spatiotemporal characteristics and causes of climate
anomalies over China during autumn 2025 have been analyzed. The autumn of 2025 was

generally warmer than normal across China, with the northern region exhibiting an

*EKHRRIEEETH (42505041, 42475019, 41975088). FE o HARFI LA SATH (U2242206. U2442206). 5 H 5
W& %] (2024YFF0809204) J: A % b

2026 4F 1 A 13 HUktk; 2026 4F 2 A 10 Hies & fi

F—EE. B, FENFEHSETMT 5. E-mail: lvzhuozhuo_xy@163.com

B ON, FENEFI ST, E-mail: z_rongphy@126.com



intraseasonal “warm-cold-warm” temperature variation and the southern region showing a
“warm in the early stage and cold in the late stage” pattern. The national average precipitation
was the highest since 1961 for the same period, with an uneven spatiotemporal distribution. In
the early autumn, large-scale excessive precipitation with prominent extremeness occurred in
southern North China, northern East China, northern Central China, and eastern Northwest
China, leading to severe autumn flood. The autumn rain in West China started early, ended late,
had a long duration, and recorded the highest rainfall in history. The formation of autumn flood
in northern China was closely related to East Asian atmospheric circulation anomalies. The
abnormally strong Western North Pacific subtropical high (WPSH) with an extremely
northward ridge line, coupled with a robust low-level anticyclone over the Yellow Sea, provided
favorable water vapor transport conditions, serving as the basic circulation background for the
autumn flood in northern China. Additionally, the extreme meridional stability of the WPSH
(i.e., little north-south movement) was another key circulation feature contributing to the flood.
Furthermore, during the autumn, the equatorial central-eastern Pacific was in a developmental
stage from cold water conditions to La Nifa, accompanied by an extreme negative phase of the
tropical Indian Ocean dipole (TIOD). Both factors, through pathways such as atmospheric
teleconnections and local meridional-zonal circulation coupling, worked synergistically to
influence the anomalous configuration of the East Asian circulation, serving as an important
oceanic external forcing background for the autumn flood in northern China.

Key words: autumn flood in northern China, Western North Pacific subtropical high, sea

surface temperatures in the equatorial central-eastern Pacific, tropical Indian Ocean dipole
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Fig.1 Time series of autumn (September—November) average air temperature over China during 1961-2025
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Fig.2 Distribution of average air temperature anomaly over China in autumn 2025

(a) éll?f:;;i:i:”ﬁ!

2EMEHRBEFHHE

LI

T

K3 20254 (a) 9 H, (b) 10 H, (¢ 11 &P REF 71
Fig.3 Distribution of average air temperature anomaly over China in (a) September, (b) October, (c) November
2025
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Fig.4 (a) Time series of autumn average precipitation over China during 1961-2025, and (b) distribution of
precipitation anomaly percentage over China and (c) the daily time series of average precipitation anomaly over

the autumn flood area in autumn 2025
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Fig. 5 Distribution of precipitation anomaly percentage over China in (a) early autumn and (b) late autumn 2025,
and (c) time series of average precipitation anomaly percentage over flood area in early autumn during 1961-2025
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Table 1 Indexes of autumn rainfall in West China in 2025
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Fig. 6 (a) The 500 hPa geopotential height anomaly (colored, unit: gpm) and 850 hPa wind anomaly (vector, unit:
ms™), (b) vertically integrated (1000—300 hPa) water vapor flux anomaly (vector, unit: kg*s™*m™) and moisture

divergence anomaly (colored, unit: 10° kg*s™+m™2) in early autumn of 2025
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Fig.8 (a) Scatter plot of the WPSH ridge position variance index and the standardized precipitation index
over flood area in early autumn during 1981-2025, (b) spatial distribution of the correlation coefficient between
the WPSH ridge position variance index and the early autumn precipitation anomaly
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Fig.9 (a) Distribution of sea surface temperature (SST) anomalies in September—October 2025, (b) time
series of the Nifp3.4 index and TIOD index in September—October during 1982-2025
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BT, FRIEENEEE . SFEE RS BT BGOSR R, S B R R IR R
P Walker PRI RS G AR S IR TR Ao M SO R, 3ty X 4k b Tz 3 | 2 FLY L 5
7, RIS FEZE R b5 R Hadley PRIAtAE &, FAAL T 30N PR R UL S Tl i i i - 4
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