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Fine—scale analysis of hourly precipitation of West China autumn precipitation
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Administration, Chengdu 610000; 4. National Meteorological Centre, Beijing 100081)

Abstract: The West China autumn precipitation (WCAP) is one of the most important climatic features in western regions of China (e.g.
Shanxi, Sichuan, Chongqing, Guizhou), which is mainly characterized as continuous rain. Using the GPM precipitation data from 2011 to
2020, this study statistically analyzes the hourly characteristics of WCAP, including intensity—frequency distribution, duration, and diurnal
variation. It is found that there are three key regions of WCAP: the central-eastern Sichuan Basin, the east of Yunnan—Guizhou Plateau, and
the eastern periphery of the Tibetan Plateau. Further analysis of the detailed characteristics and differences of hourly precipitation between
the three regions are as follows. (1) As regards the precipitation intensity—frequency distribution, both high precipitation frequency and
strong precipitation intensity are found in the central—eastern Sichuan Basin, while a low precipitation frequency but strong precipitation in-
tensity in the east of Yunnan—Guizhou Plateau, with a high precipitation frequency but weak precipitation intensity in the east periphery of
the Tibetan Plateau. (2) The diurnal peak phase of WCAP presents two spatial evolution patterns. The first one is located in the northern re-
gions, which shifts from the eastern periphery of the Tibetan Plateau peaking at 22:00 BT to the central-eastern Sichuan Basin peaking at
06:00 BT the next morning, showing a peak phase delay from west to east between these two regions. The second one is located in the east of
the Yunnan—Guizhou Plateau, with the diurnal peak shifting from 18:00 BT in the western part of this region to 16:00 BT the next day in the

eastern part. (3) From the perspective of the diurnal variation characteristics of precipitation events, with the increase in precipitation dura-
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tion, the diurnal peak phase of precipitation in the eastern periphery of the Tibet Plateau shows a gradual delay signature. Two types of pre-

cipitation appear in both the central-eastern Sichuan Basin and the east of the Yunnan—Guizhou Plateau: afternoon short—duration precipita-

tion and morning long—duration precipitation. However, the morning long—duration precipitation in the central-eastern Sichuan Basin con-

tribute more to the total precipitation than that in the east of the Yunnan—Guizhou Plateau.
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Fig. 1 The terrain features (shaded, units: m) in West China
(100°=111°E, 25°~36°N, marked by the black dashed
line box) and the surrounding regions.

AR SCHE /N K = 0.1 mm AR E SR AL
507/ NG RV 1 DO VA1 S = A W RS 3 4 S i ¢
HE P RK R A /INE ROBERFAE IR 6 FH 5 N BB 25 (2016) 12
WA GETH 7k HARUNTE < Bk A S K IE B (8 H
NI 10 7 HR) A A R A /N SR L S /)
IR (AL - 90) o RIS JEE DA AT R AR B AT Rk
AN (B s mm b o BERSEAREE SR E AR R »
HUAT B — K IR 2 S5 55 2 h AT Bk, A
FE XK FEK PRI . BER G R ARSI 8] 2 S
BRI T4 I8k 220 ) 25 R 220 2 18] B4 /N B (BRLAE < h) o
BT IR T, T SRR A PG KRR A A6 2K 5 JBE - AR
IR B4 DX 22 57, R A8 UK R DX — 2853 Dy 1]
R ARER 25 B SRR T R R 2k = L

(AN

0 — T T T T T T T T T T
1 4 7 10 13 16 19 22 25 28 31 34

fJ
&2 2011—2020 A=AE VG HiL X (100°—111°E,25°—36°N)
AT B K R (A : mm) T AR [ (KO LR A AT
HBIX 2011—2020 4F 3 10 a FIAEHI R K )
Fig. 2 The time series of the 10-day average precipitation amount
(unit: mm) from 2011 to 2020 in West China (100°-111°E, 25°-36°N)
(The horizontal line is the annual mean precipitation, which is

average from 2011 to 2020 in West China)
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Fig.3 Spatial distribution of (a) precipitation amount, (b) precipitation frequency, and (c) precipitation intensity
of West China autumn precipitation (WCAP) averaged from 2011 to 2020 (The black lines refer to the terrain height (unit: m),
the red dashed line boxes indicate the east periphery of the Tibetan Plateau (TPE) (100°-103.5°E, 30°~33.5°N), the
central—eastern Sichuan Basin (SCE) (105°-110°E, 29°-33°N), and the east of
Yunnan—Guizhou Plateau (YGE) (104°-109°E, 25°-28°N) regions)
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Fig.4 The spatial distribution of diurnal peak phase (shaded) of (a) precipitation amount, (b) precipitation frequency,
and (c) precipitation intensity of WCAP during 2011-2020
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Fig.7 The spatial distribution of (a) the total number of annual precipitation events and (b) the average precipitation duration of WCAP during 2011-2020

24

21

/h
——
)

S|
—_— = N N
QWA ONDUNO =R OWANOND W

FFLLta /b

12 15 18 21 00 03 06 09 12 15 18 21 00 03 06 09 12 15 18 21 00 03 06 09
E[aatin) E[aain) destt

T 8 2011—2020 4EFK Z= 35 3 i SR A 2 (a, ) WU T 2B R AR EB (b, €) 2 32 0 AT (e, AN [ 22 1]
K F PRI K ik (a, b, o) FIFEAKRIR(d, e, £) A 254k
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to total precipitation (shaded) during 2011-2020
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Table 1 The averaged cumulative precipitation amount and the proportion

to total precipitation amount of precipitation events with different

durations from 2011 to 2020 in West China
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