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Response of extreme precipitation events in the middle and lower reaches
of the Yangtze River Basin to the atmospheric circulation based on
continuous wavelet transform

WU Shugi'”®, ZHAO Wenji'”, YANG Yang'*, JIN Jiannan'’, ZHENG Dongyang'’, WANG Xinyu'’,
(1. College of Resource Environment and Tourism, Capital Normal University, Beijing 100048, China ; 2. Key
Laboratory of 3D Information Acquisition and Application, Ministry of Education, Beijing 100048 , China)

Abstract: Under the background of climate warming, thoroughly understanding extreme precipitation in
response to the atmospheric circulation is of great importance to the prevention and management of region-
al flood disasters. Based on the daily precipitation data of 435 meteorological stations in the middle and
lower reaches of the Yangtze River Basin from 1980 to 2018, we analyzed the extreme precipitation indi-
ces, the characteristics of oscillation period of the atmospheric circulation indices, and their common
characteristics and correlations in time and frequency using cross wavelet transform and wavelet coherence
methods based on continuous wavelet transform. The results showed that each extreme precipitation index
had multi-scale periodic oscillations, which mostly tended to be on high time-frequency scales. This indi-
cates that each extreme precipitation index experienced “increase — decrease” changes frequently during
1980 —2018. Furthermore, each atmospheric circulation index had significant cycles from the mid-1980s
to the mid-1990s. The interactions between atmospheric circulation and extreme precipitation indices
were mainly reflected on the interannual scale, but there were obvious differences in time domains. In
addition, EASM and PDO had a weaker impact on the extreme precipitation in the high energy spectrum

region, while IOD had a weaker impact in the low-energy spectral region.
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JEHH, 38 U A ARk 2,583 2 £0. 048 3 rad, AO ZEJ5

HA 3,10 ~ 3. 47 a {9 2 35 A ], 28 AL A0 M ol

1.360 3 £0. 102 6 rad, AO $£7i R95d #77.94 d, 7E R99p 24 148.01 d(E 5(k) )., AO 5 R99d 7F 1989 —

1993 4EHAT 5. 84 ~6.95 a [y o & HLHE B, 28 XA

AR 0.113 1 £0. 125 8 rad, AO #EJ5 R99d Z 6. 48

1991 - 1997 4E[a] HA 7.36 ~9.28 a {19 g & 4R A,

XA AH AR 0.581 7 £0. 141 2 rad, AO FiEj5 R95d

HeiRJH

BF

Y

A2.490 3 £0. 116 6 rad

-2012 AEHAH2.07 ~2.76 a

/£ 2008
A
R99d 25 142.68 d([& 5(1))

d,

1£1989 — 1992 4F

FH IR

5 R99p

AO

]

2133.33 d(E15(j))

A4 5. 84
0.155 1
1995 4§
A

AO It J5

’

A

%’ﬁ“é

REAH S

X

8.89 d,7F 1994 —

’

kA

EHT R99p

(Al HA72.07 ~2.60 a {14

72.7920

a )

~6.95

Sp
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1.0 0.8 0.6 0.4 0.2 0

(c) EASM-R99p (d) EASM-R99d
= % = 7

™
oA ¢d
2

i

(i) AO-R95

e
e
R

1A 1 1 1 1 1 1 A 1 1 144 ) yl 1 :\ ‘L}_%J; 1 L R 59—
1980 1990 2000 20102015 1980 1990 2000 20102015 1980 1990 2000 20102015 1980 1990 2000 20102015
oy E4 F4 E4
5 KRRINRIBH S HhimbEKIEEMN 3 VR g BT
F2 KRERRIBHSRmEKIEHZ BN EBELIREE . 2ERE 2 XAHE R B E E B
TREL 2/ a 2T B (4E) & X Avi A/ rad ft ] ] B/ d
3.28 ~3.90 1985 - 1988 1.3326 +0.1728 76.35 £9.90
NAO - R95p
2.07 ~2.92 2008 - 2015 3.1073 0. 1895 163.74 +10.86
2.92 ~3.90 1985 — 1989 1.1816 0. 1411 67.70 +8.08
NAO - R95d 6.19 ~8.76 1989 - 1993 ~0.9335 £0.7372 53.49 +42.24
2.07 ~2.76 2009 - 2015 3.0552 0. 1491 175.05 +8.54
NAO - R99p 3.90 ~4.13 1985 - 1986 1.8420 +0.0760 105.54 +4.35
NAO - R99d 2.07~2.76 2010 2013 ~2.6498 +0. 1282 151.83 +7.35
2.07 ~3.47 1983 — 1987 ~0.4420 +0.4764 25.32 £27.30
PDO - R95p
4.64 ~6.95 2006 - 2011 0.5067 +0.2629 29.03 +15.06
2.60 ~3.47 1984 — 1988 ~0. 1434 0. 1603 8.22+9.18
PDO - R95d
4.13 ~6.56 2005 - 2012 0.2758 +0.2124 15.80 +12.17
PDO - R99p 2.07~3.28 1983 — 1985 ~0.6995 +0.2346 40.08 = 13. 44
2.07~3.28 1983 — 1985 ~0.6569 +0. 1942 35.92 +11.13
PDO - R99d
4.13~5.21 2010 -2012 0.5596 +0.0427 32.06 +2.45
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