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Abstract: Using autumn precipitation data from 373 meteorological observation stations in West China
from 1961 to 2022 and ERAS daily reanalysis data provided by the European Centre for Medium-Range
Weather Forecasts (ECMWF). This article analyzed the recent changes in the characteristics of both
persistent and non-persistent types of extreme precipitation events during the autumn rain period in West
China. This article also examined the circulation characteristics and differences of these two types of events

from the perspective of the major atmospheric circulation systems. The results are as followed. The
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persistent extreme precipitation event shows an increase in the precipitation and frequency , an
intensification in intensity, and an increase in contribution to total autumn precipitation in West China
over the past 62 years. In contrast, non-persistent extreme precipitation event shows a decrease in
precipitation, with no significant change in intensity, frequency and contribution to total precipitation.
During both types of extreme precipitation events, the circulation pattern over the northern hemisphere of
Eurasia typically consists of two troughs and a ridge, with the positions of the troughs and ridge being
essentially consistent, but with considerable differences in intensity. During persistent (hon-persistent)
extreme precipitation events, the troughs north of the Black and Caspian Seas, the ridge north of Lakes
Balkhash and Baikal, and the trough north and east of the Sea of Okhotsk are stronger (weaker). The
Indo-Burma trough is stronger (relatively weaker), and the position of the western Pacific subtropical high
is more inclined to the north and west (relatively south and east) in the low-latitude regions. In the process
of persistent extreme precipitation events during the autumn rain period in West China, in addition to the
highly favorable background of large-scale circulation in the middle and lower troposphere, the northern
boundary of the South Asian High retreats southward and shrinks earlier to the east, and the subtropical
westerly jet stream establishes and develops. Therefore, early attention and monitoring of changes in the
path and shape of the South Asian High, as well as changes in the subtropical westerly jet stream, can
provide precursor information for early prediction of persistent extreme precipitation events.
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Fig.1 Distribution and altitude (colored, unit:m) of the meteorological observation station in West China
autumn rain monitoring area

R HE 3 W PR B ECMWF 4L 1961—2022 4F ERAS & H BT kL, AP 8RN
1S WA EE. RGBSR RER, BZKA % 1000~300 hPa IR 745 % . iR
Al E R TR THFR X 2255 (20120 [MFR%0E o SCR TR BRI Gert S AR T ol U
1991—2020 -V EI#kAT i+ 5.

12 HmfEKERG T nE

K e AR AL X (2002) 521 (149 1 70 (L3200 e v P /K R, RIS REAS G2k, R 1961—2022
FMKEFE (911 ) PFrfi HEKE A BFEKHFBKE>0.1 mmdb %I FHS, 15208 H K
Feal, BUELES 95 A1 o AR E SONMR I K BRIMEL, AR D e s P /K S R bt o P BEAS TR AL
B S, JREHITIRIES: n REKERTZBME, WAL 1 EFEE n R K FE, D
B K BLEE 1 RAEATTIRISTR], Zn oy 2d RUAERS, ESCH 1 RFemENem K E4E, 2nh1d
i, ESON 1 IRARRF SR F K S0E, PRSP IS, AER S KIS R K
FIMGE R HES B IS (2015) W55, e UK I A SEPRTE DL, Seit XA 10%
(K13 AR A — R B K BB FL B, A OZ RAZIX IR R T i Bk R, XI5 (AR
80 PR PRSI 2d UL (L d) FRRR S K S

13 MREEKIEHHIE KGR

FEREPURKR I CIRRRER) MENGR KO GE Tt b, IR 62 a SRIE H K BURD H7E KRS
DXCEEAN TGN b i STk N Bk H 8, HoE BTk 1o



1 HEFERK IR K A R K FR BUE XL

Table 1 Definition of precipitation index related to autumn rain period in West China
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Fig.2 Change of (a) Total precipitation, (b)intensity, (c) frequency and (d) contribution rate of persistent

and non-persistent extreme precipitation events in West China in the autumn rain period from 1961 to 2022
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Fig.3 (a,b) Spatial distribution of daily average precipitation of (a) persistent and (b) non-persistent
precipitation events and (c) their difference in West China in the autumn rain period from 1961 to 2022
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Fig.4 Spatial distribution of frequency of persistent (a) and non-persistent (b) extreme precipitation events
in West China in the autumn rain period from 1961 to 2022
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Fig.6 200 hPa (a,c,e) and 500 hPa (b,d,f) height field (contour, dagpm) and its anomaly(color, unit:
dagpm) and (e,f) differences color, unit: dagpm) of (a,b) persistent and (c,d) non-persistent extreme
precipitation events in West China in the autumn rain period from 1961—2022
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Fig.8 (a, d, g, j, m, p) 500 hPa geopotential height field anomaly (colored, unit: dagpm) and 850 hPa wind
field (vector), (b, e, h, k, n, g) 200 hPa wind field (vector) and (c, f, i, I, 0, r) 1000—300 hPa whole layer
water vapor field anomaly (arrow, colored, unit: 10° kg s m™) in (a—c) 20 d, (d—f) 15d, (g—i)10d, (j—
1) 5 d before persistent extreme precipitation events, and (m—o) 0 d and (p—r) 5 d during persistent
extreme precipitation event in West China in the autumn rain period from 1961—2022
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