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1961~2020 5F H [F] [X d5 AN [7] 55 2% F 7K
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R AR KA TE R X AR LR D N, AR X DO KO
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Trends and possible causes of different levels

of precipitation variations in China during
1961~2020

XUE Yuan'?, YANG Qing?Z,MA Zhuguo? ,LI Chao'
1.College of Atmospheric Sciences,Chengdu University of Information Technology, Chengdu 610225
2. Key Laboratory of Regional Climate—Environment for Temperate East Asia (RCE-TEA), Institute of
Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract:Studies have shown that global precipitation patterns have changed in the
context of warming, with a general decreasing trend of light precipitation and a
significant increasing trend of intense precipitation in some regions. However, there is
a lack of systematic studies on the variation of precipitation at different levels,
especially on the regional scale. Based on precipitation data from 838 meteorological
stations in China, this paper investigates the trends of precipitation at different levels
in China from 1961 to 2020 and the relationship between their interdecadal
component and ocean oscillation factors. The result shows that the spatial distribution
of precipitation variability in China varies considerably. Light precipitation only
predominantly increases in western northwest China and the Qinghai-Tibet Plateau,
and significantly decreases in southern China and southwest China; moderate
intensity precipitation decreases significantly in eastern part of southwest China
increased in the rest of China; extreme precipitation increases in most regions, with
decreasing trends only in Beijing-Tianjin-Hebei region and parts of Chongqing. In
most regions of China, the contribution of light precipitation (light rainy days) to total
precipitation is dominated by a decrease, while the contribution of moderate intensity
rainy days and extreme precipitation (extreme rainy days) is dominated by a
significant increase, the contribution of extreme precipitation in each region shows an
opposite interdecadal variation to the contribution of moderate ntensity precipitation
and light precipitation. The changes in the number of light rainy days and the number
of moderate intensity rainy days dominate the changes in the number of total rainy
days, the changes in the amount of moderate intensity precipitation and the amount of
extreme precipitation dominate the changes in total precipitation. Further, it is found
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that on the interdecadal scale, the correlation coefficients between precipitation at
different levels and Pacific Interdecadal Oscillation (PDO) in most of China tend to
be negative with increasing levels, while those with Atlantic Multidecadal Oscillation
(AMO) tend to be positive with increasing levels. Interdecadal abrupt changes in the
correlation between precipitation at different levels and PDO/AMO in each region

occurred mainly in the 1980s to 1990s.
Key words: Precipitation levels,Contribution,PDO,AMO

1 5|8

AL T RO KRR ES, AU R, REBHXE T ARLZFEXX, A
it b X Ay R e A A0 o X P A SRR 3 ] B K R (B 2 e A AR AN ), 7
A F AR M P AR, FERT b, B ERREK R KS0% A b, HARTET
HEIIAS /220% (Sui et al., 2013; BEHLIHSE, 2017; FKEWAIMRZ G, 1985; TR,
1991) o TEABRTHEME ST, ANt 20 Dk b [E 5 41 35 [ K S 30 P g i
A Z AR E AL, SR BARKIAA AN B (Liu et al., 2005; X131
55,2020) , HAF(AIM AT AR R AT BEDRN (BRBERESE, 2010; 40570145,
2014) o JrEAMELR LR, o T -3 e - e A AR AR IR — AR X AR A K
LB SR =, T 2R B 5 o SR PG b S X 4 K A I A 3 (Liu et
al., 2005; Z=ER4E, 2012; MRARIEEE, 2020) o« ANESE /K H B 7 pa AL it s fn iy
R RH B ML, 100° ELLRMX /NS (0.1mm<=H K &
<10mm) A (10mm<=H /K E<25mm) 4K ZHLEE T - (Wu et
al., 2015, 2017; = ff AR, 2000; SKITIEAE,2019) , TR (HFEKE>25
mm) SRR E RN (Shang et al., 2019; fEE K%, 2015, 2016; A8 55 AR i
WK, 2013) o AN[EEEGFEIK B K EA AR A T DA BRAN (] S5 2 B K PRI AR R AR
e B, FEPEIXAERNE (HFKE>S0 mm) R 2ilash, (HER
RIS FE 0T A P /KB 1 DT R B0 DAY R 32, S I 12k X 70 A S 4 K R
HEINE K (FLEESE, 20172, 2017b; = 4kIRISE, 2015) o I & WA KN,
FRAT AT o [ AN (1) 45 20 2 K0k ek B 7K DR 2 (R I R R AIEATS B = R GE AR, i R IR
NI FEAN [1) 58 4 B 7K TR 2R i 2 72 e e LR A

I AR 2 R SRR R B S R b, (RIS AE K1) 73 [
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TKEE LRI A REAR I (1A I3 — 5 DX Al e 7K S G PR R R AR 4, 6T T B 7K 7 3 11 3
DK 22 A o B K AR s, 0] T PR B 2 X3, R il 7E o [ 1 0 2 XA 77 R
m R, TEIE AR R AE AN RS R RRAE (R A, 2009; K
25,2018, Karl% (1998) R /K8 & 70 r 70 A Rl 70 B K S8 9%, 1EANIR] X 35
MIBRE 2 [0 T S, e W MRS E o E . KIEXETE, OA
FT K 2 2 42 W8 A 1) B 5% B 10% B 200 B /K B o A B 7Kk & 0 1/3 F02/3 5K ) %
KA O BISFINTELL, 2013; RAIEHL, 2017; E/ANRAEEEL K, 2008), A # L)
GlEKGRIEZ, JEERFEERRPEEKE ARG KR RIS AL R
K53 B T AT Ak — 2D ik . % T s MK 58 S, H iR A i 2 ETCCDI
( Expert Teamon Climate Change Detectionand Indices ) ) A XF & 14 J5 %
(http://etcedi.pacificclimate.org/list 27 indices.shtml), UIR9SPE{RIIPTEEL (4E M
H B K 8 = 561 1 H PR K & 751 5895% 31 99% (H i PR K =2 1D . A 4itR M,
o [E R DL<10 mm/day B K A, HEBEKEHRT70%LL E (Suetal,
20200, HLiuZ% (2019) FiSunZs (2017) ¥ H /KR 1E 5 75%~95%(H i1 % K H
T SCNIEF B H, AR B X 23 e K S R At T 8 R

— Ay [ XA AR AR B 2 AR AR K B B 3 5 - KRR A RS T AR
WERNARGREH R GRIKEE, 2003; K25 RMZBEE, 2003) , HAPEAERD
s I K AR AR AR BB R - RSP EARBR RS (PDO) AR 24
RPBr¥EH (AMO) (Gu et al., 2009; Liu and Chiang, 2012; Si and Ding, 2016; Zhang
etal., 2018; AL, 2007)  KFHEERERRE (PDO) 2 AL KPR IR (SST)
“JENSO” JEA KA fr LI AL R, RESIMEKAEEA TN ERFER
BRItEh (Trenberth and Hurrell, 1994; Mantua et al., 1997; Zhang et al., 1997) . 4
PDO NIE (F) FLARRS, FR3E s R AP S AU R PR SR A 19 SST 58 f i
AR RIS JE AP A9 SST SR ik (fims)  (Trenberth, 1990; Trenberth
and Hurrell, 1994; Deser and Blackmon, 1995) . PDO { #iA51L 5[ B b2 ER [
KA R G A B 2 e A v AR A, A3 0T B AR A 52 o i I (R0 B AR AR
[f) “Seesaw” ARALAFAE (F52EENSE, 2013; JHEA B R, 2007; i RAIMIEHE,
2003) o PDO 7 H [l Bt 7K B HAR SRS 7 o AR BR AR e e 5 32 AR A
PDO IE (f1) fiAl4s SEUFMEZMT 3R , FAbRIL iR R k> (3

#
N
=
=
&
b=l
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KD PR PERI T & e R P (55 0k 45 ) ZR 22 2= XU 95 (fRi5) (Ding
etal., 2009; Liu et al., 2014; #1EHEE, 2004; SRMFEE, 2014) o 7F 1970 SRR Z
i, PDO LAALLAR A, HEAREEEEKEEAILER W2 - 1
RFE; 1970 AR AK~2000 44841, PDO LLIEMAH A E, HEEEWHEIEEK
TR R L X 5 SR BB K B 7 R AL 230 DA 2 - /D7 1) = AR L 43 A7 (Wang
etal.,, 2001; Zhu et al., 2011; XEHEHZE, 2009) ; #EA 21 4, PDO # A HiHH,
R B 7R A I i A B B B R ARR, [ B R X0 R A S
BRI K B R AL 2B W2 - BIERE G (Xiao et al., 2015; FE3f4%,
20170 o H AT, PDO X -FH [ P8 Es K i Feik b, H AW FRIUESE, £E 2000
AR PDO FALAE A2, R X AL R K S 1980 4E4X~1990 4R AH
R (RAKEE, 2019) o 24 PDO BEARAZIN, A2 A1 3R 1 5 i 45 b vk ek
VA AR, R ORT - H AR KT (PI/EAP) SEAH IR T HEWR
KR E EESIE 2R E PR, SEZHIXBEKmEZ (WESE, 2017) . K
P2 FERERRY (AMO) MRIEAL KPR SST AEARPR R LA IR &
BALEIEL S (Kerr, 2000; Kushnir, 1994; Sutton and Hodson, 2007) - AMO % H1 [
B K B AEAR PR AR A0 AT SRR, 32 R 08 Ik K7 - 2R M- G RSP L X R R
AL (Ding and Wang, 2005, 2007; Li et al., 2017) L Fz M 34 R IE A Fifi
() E R EAL S (Lu et al., 2006; Wang et al., 2009; ] —J.45,2020) 540 % V[
KERMARG (XM, 2009; Wu et al., 2016; Yang et al., 2017) . £ 1960 4
R~1990 AR, AMO KT HAIAH, fEHEN 21 A R4, AMO $ NIERLAH.
Hh ] R 5 2 K 4 B R L E PDO R AMO 54 S AR B 389 58, 75 AH ) oz
FHIESS (Siand Ding, 2016; Yang et al., 2017; Zhu et al., 2016) . BLA W&,
PDO 55 f/K SRR . PHALA AR X 2 535 IEMI5C; PDO 5 3B K5 5
76 R [E R0 2 A o6, 76 T R B X 2 IEAH 9% (Deng et al., 2018; Pei et al., 2017; Wei
etal., 2021) , X 5H7 AW 7GR PDO Xof T AN ] X $ 4 i 7k 2 2 i B
TR EE M AL 45 H 22 S 80K, BB AN 7] 55 1 7K i AR AR R % 5 R 7 A2 A0 1y o )2
FEZ SR, HRGX J7 AR T2 A IR, Rl AR 55 %7K 5 PDO #1 AMO
KRR

BT IR A3 W ANIAT ] JR, A SCALL N T 604 A [1] 45 2 ek K PR AR A i 35 %
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H A (0] o A RFAE AT 0 M, I T B AN [E] S5 2% B /K DTk R AR @ ss, KRGy
BT T AN R ZE 2 B K 5 S B 7K DTk B i) S BB . B Ja, Wb IR T AR 28 2%
(%7K 5PDOFMAMOZ [8] AR = BE o

2 FERFIRE

21 FR

AR H KB S RUR T b AR5 R AR B o [ b S 5 R Ho 2R
V3.0, WFFCIEHCHE 838 A~ 1961~2020 4F P4 F/K BT RHELIN H #7E 60 K LA Bk
Mo AT W AR AN [A) S XA [F) S5 4 /K B AR ARFAIE , AR ST T /NS IR it
i (2008) By E SR> X TR, R E a8 AN XA, Wi 1 AIER 1. KT
FABRIR % f8 8 (PDO) MRV VEZ FERBFIR G (AMO) H F#H T

[http://www.estl. noaa.gov/psd/data/climateindices/list/]

K1

B 1 AR A

Fig.1 Spatial distribution of 838 meteorological stations in China.

R 1 PEAEX R 8 AT KR Gk R

Tabel 1 The number of meteorological stations of China as a whole and its 8 subregions

X3 fRTR il R
4 ALL 838
Hewg SC 88
R EC 143
b NC 123
Rk NEC 125

[lif| N NWC-E 100

[iife|mridf) NWC-W 91

T 8 e S TP 27
[k SWC 141

22 5k
AN T B ARBL R K B X vk 2= 5, e B B B0 & 06k (Karl et
al., 1998; Bonsal et al., 2001) K 5E SCH [ &3k A 5] 25 2% S K ZEAE (K RE - K5
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ANl 1961~2020 4 (EERDD BAER) H K E (HBEKE>=0.1mm) FH#% T+

FEHER, BUHERE JG B 7 SIS 75 195 E AR 60 4F-T-EME & SN [F) 46

PP KFAF R BIE, BARTHREIETS (Beard, 1943) -
BEnANMENARERFHN (HEKE), KB HEAFHIH

E XX oo s SEBENURE S x, (M2 AT BB RS 5

P=(m-031)/(n+0.38) (1)
Xt m Ax, KFS, n ARREZFINNE: HEAGR R H75 (95
HABLE A2 +8 P=75% (95%) FITXEN x,

W I B K o = A 350K CH B K EART 2875 8 (i B T4
FT0.Imm). WA K (HFBKEAEST5~95H 7 2 5] AgkfEK CHEE
IKETERHISTH B A 1D o FE/KBIE RS (M A, W2, B LRI F 5K
B2 7K 1Y R AL 25 b DX B K ARFAE T 58 5 4 P L B K 2 [ 43 FE AN B RS R AR S
FIT R FH (0 B /K S5 RO SR AE FR AR I 58 SCanFR2 o, [FIRHE 4 OB I 71 5] APk o
B CRERMGZE, 2015; X154, 20200, BIR—Z&gifKkaE (FKHED S
ks CRBEKHEBD MHE.

K2

Kl 2 ANRISE R K B A S 1) 0 A1 Cad Rl 7y 58 ORI rh 4 0 P K B BIAE. (38 75 B 0
). (b) KI5y &5 B2 B /K MR P K ) BIME. (38 95 B 0 fE)

Fig.2 Spatial distribution of thresholds for different classes of precipitation.(a)Custom threshoed
for light and moderate precipitation(75th percentile);(b)Custom threshoed for moderate and
extreme precipitation(95th percentile).

2 BEKFEHUE X

Table 2 Definition of precipitation index

R/ 45 X

SR H BRI TR E ] H KB 505 75 Al R T45T 0.1mm
K 8
y SR H BN T HEAER] H oK BR85S 75 Tl H R T45T 0.1mm
55 %7K H %5 LR o
R 7K H Kz An
SR H BRI T R AE ] H PR B P 505 95 A HR T4 T8 75 |
PAXVRIENI]E ) = w1

gREKE LP

RS [ K 2 MP

7 OO 47 T
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/N %‘{‘/ﬁ e E- A‘/r95 IS A::_% A_A_75
sk B MR A H K EN TR H KR A5 95 B EH KT 751

AR A B K H Bz A
588 Faf /K EP A H KRR T T3 UE T H B R 558 95 1 /A A X /K B 22 A
5K H 2 ER  SENH KRR T TEAEN B KRS 95 | A E K H e f
T CDD RN H K E/NT 1 mm 15K SE H 4
FrEE CWD A HFEKERTAET Imm BRI ES: H 3

N TR AT U A P A AN TR SR K AR R A, SR G B K SR R 9
WP IR E, (A Jn 2 [R5 2 0 [EE R EUE K AR AGERRIE . X
4 34 15 5 P (VR 56 R F Mann-KendallE S B 5635, 1% 07 7256 $0dis 20 A e 2
R, CEAEG AT A2 2 A (Kendall, 1975; Mann, 1945; i X\ 3%,
1999) o B TP AL B G OB B B 27 AR RO AL S BUR E VR 16 AP AR 2
o BRUASTHE mont B K KA AL 10 B VAT SR bR vt DU 0.0 1S BERT 50
AN AR

N T RBIA RIS B K 5 PDO A AMO FREURAEAR RS, X FRIK 51
PDO 1 AMO i [FFEAb 3], $REVEAPR & BRI AN B ERFS
LR PEfa % (B —3fiL) |, K Butterworth JEI JTVEHEAT 1 9 R MG JE
# (Madden and Julian, 1994; SRR R, 2005) , 3P HIHFERPRD 7.
IS Pearson AHK RETE, tHHE LA FELL P FE/K S PDO Al AMO 4840 AH
KA WIS B 5 B AR SL A4 ) 55 2 A 208 LIRS, LRI 53
SEI B 0% . 3l T T35 AN R B PR 91 2 TR IR AR DG R B 3, R
TEMOX ZAF I AR OC BB AT IO 2 AT R B (Vg o ASCRATRE A

BRIEA (2005) F1 Wang 25 (2017a) #2H B 77206} B o R EAT R %
N
Mo =1

_ L
-,

Hrb DT A< 8] (decorrelation time) ,  f USRI . LEARMFTH K

<

(2)

DT (3)

FIRIESEBE (9 ) , XMLT f=1/9, &L 60 FEFF/KBURHIHT H BTy

13,

3 #£R

#
=
=
&
b=l
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3.1 FEIZFRFEIK AR 2 TR (L 4FAE

N T B A RSB KB, THET 1961~2020 4 HH [E B2 i S 57K 5 AN ]
SRR K XIS I TR 51, 7RI 3. b B R KR RS K, N
7.32 mm/10a, {HFFE/KHEEIEZE DGR, 79-2.27 day/10a. 1 EEARFKE
I FE 3G 5, S/ IR AR H o v [ B A AN ) S5 4% B /K IR AR A 34 72 R BRK
HorP g K R A 26 8-1.59mm/10a, AIEEE BRGS0 55 K 5 300 b
#9-2.52day/10a 0 F D Hh AR L R K R B K BRI K H BRI AR
PORBE, 2294 1.04 mm/10a F10.10 day/10a; 1 98 % 7K i B /K B AT B4 K H %
PR LR E Y, 4008 7.87 mm/10a A1 0.15 day/10a. MAERPRRERE,
£ 1960 FFAX~1990 FEARBI, HAEA LI EKE (HED Bahmd, kK
= (H8D EFEWINE: 78 1990 FARAHH1~2000 FAH I, A FSEH K
SIS, (HREFKE (HED KIBET 60 F-Fi{H; #EX 2010 44K,
AT 5 R K B AT B K H B0 BRI AN IS KBS . ST LRI, e K &
FARBRAR AL 5 3 K AR L, HLE B K H B AR PR RS 55 /K H B L.
[ Fp 2 I 60 4ok R RFELah B B E 40k, J-1.62day/10a. H EHFEHE ] %
P25 4 I K AR 34, -0.06day/10a, X — T EL A28 (b Al B2 i T 55 1%
K H > S8 ARIEERBR T A4S, FEEHBHHTE 1960 H-18~1970 AR
1990 FFAH HI~2000 FEAC I A FLEH, 78 1980 FEAK~1990 EACHTHIAN 2010 4F
ARG FE T o v [ HE o R A2 418 5050 5 40 00 s 9 R A R 2 [ P A i
T-H 2D (B MK, 2019; 5KIREE, 2020) , (HZRPELm A 1T 25
PR AR RIGK S (Yuan et al., 2019)

K3

K3 REE () BFKE. (b) BEKHE. (o 38FKE. (D JREKHE: (e 5
SRIZREKE. () haEamERKHEL () #FEKE. () sk HE. G) FFLETHIR ()
FREHB IR P81 GERSRED Zevbasy (L) KIL9 FiEsh Pl CRESLL)
Fig. 3 Area-averaged time series(blue star solid line),their linear trend (red dashed line) and
their 9-year sliding average value (black solid line) of annual (a) precipitation;(b) rainy days;(c)
light precipitation;(d) light rainy days;(e) moderate precipitation;(f) moderate rainy days;(g)

extreme precipitation;(h) extreme rainy days;(i) continuous dry days ;(j) continuous wet days for

%9 Wk 47 ;T
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China as a whole year.

N T YRS [F) S G 7K R AR B X372 S, 4 v R AR 5 [X g
A7 X33, P35 )5 0 DR AR AR R & 7 XA [ S5 40 B K IR AR AL R AE . 263
FNE 4 25 T o (B A R FE 7 X3 S B K FIAS [A) S5 4 e /K K AR e 35 . 2
B K B 2 U IR A A T 3 K 9.3%, W 4 (a) , TEEPE SRR
EAL-ARACPE X — AR X 3, 53R E TR XS ES GRKR = 5P,
1991; X5 BiEE, 2007) o HARMIX S EKE DI KESH YT, HpigE
FIKRE XA T R, #EEAN 15mm/10a LA E. W4 (b) , FEEEK
H A R S (il R R B AE 97° B LAPEFIARALTEHE, Horb W38 0 Kol
o 4 FEI G R ) 11.6% 0 H 1] 2R 500 R i 500 10 IX P K H B DLl i Aoy &, W3
ol PRy R0 4 TRl S 67.4%, ok i 35 P KA XA T 17 T R SR T R Wi
X, HAL)y-6day/10a. AN[F5 G KRR IEAA R B I X372 5 . 18] 4
() TR KA 0 XS 22 S e K 1 95 AR /K o 2 0/ F sl A A T
30°N ARG HRFE &S AL AL DX, e 08 28 gk > 0 3t o 4 L0t 1) 33.4%
55 P 7K 2t 2 I 00 1 X 4l T AR R AE PG AL TR L e A DA S AR AL X,
A [E I R 17.0%. 58 FK H AR 5 S K H B0 23 B Ao — 5
B 4 (), F9FEK HEURZ A0 5 5 Lk B 74.3%, 1% —45 B 550 LMt i g
B8 GBh IR, 2000; Fu et al., 2008) o X—BLREW, BiGILiGHms
R re J5 ML DX 2 Ab e ] RS A XD 355 B /K ) Bk D s A AT PE R o X EE I 4 ()
5K 4 (o), IS5 B B K &K AR I 55 5 4 /K B 10 2 [A) 43 A A
MERE R TN, HLE Dol i 2 SR 2 D, R R R I
X o SRFEKELEPEGHR X DU E, Wk 4 (g, SRS L4
556 A0 44.4%, EEALTREUTE . THAbb XRIZR LR, ATE pU A S X
75 B AR A Hnh S s B K B R R D, 5 A R 6.3%. 13X 5
& (20200 1325w K RG> X RVEEAELSE /N, AT RE R BRI AE 2010 4F LA,
o [R]OR  4 1e DX PR it e K B R R 3B I 1, BB A (AP R X O
5t B K B KA AR AL R 34 R 5908 D o 5K . XS PNVERKAR T (2017) BFAT
15 2I7E H 5 KB /K S AR U R b X ARG Iy 00 25 R — 3, i — DU Wb [X e
KT — AN SR, R R A B (TEVESE, 2021) o T AETRE K H
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HOFI R K H #0355 H K &8 55 172 18] 43 A A AL

B 4 (D ot [EOER 2 X 3R ST 3 A A e 3, RSB Al i 2
PEAERTEARIL . PEALRIATL R, o5 4 3 2 44.3%. FRE T I Ak 5
TR TEAERE DL 2o i B LRI X, 3 — DX 3k 1 55 4 7K I0R0 Hp 26 5 5 4 7K
H s IR A X, 2 3 ok T R R 8] 2 BT % 1 X 38 (Liu et al., 2015;
Wang et al., 2014, 2021) . i 5ERILESE (2014) B4 2184 E oK E S5
¥ (PCD 73 (8] 3 Am EEBUR I, 6 78 R 30 3 1t DXORI A T 2R S e 5 SR 1 K0
# K EE R R R, R K B4R N A e T 4R Hh o T P [ PG LRI YT R e X
(RS A AR 0 =, 3X — XIS i /K H 2 5 2 3 K 3 K 9 R 3
fFERF K/ EC#a T3 5] (Cheng et al., 2014; Zhang et al., 2014) . 1 [E £F &30 3 &
AR R o L ) 30.4%, RAH X F- 2247 T P p AR R L IX (1 4 (g)),
X—7FE M5 Li & (2017) FET(5 RIS 719 2 5 K LR (Q) Y
K DI — 8 78 E P LR R s SR X, % S K H 0 R KA 5 8
FEERIR AR K (b E R O R O A X, 55 Rk 0 B0 2 b S 80T R
SR IA4E R (Zhang et al., 2012) o 3T 60 4F, FEHE R /HLIX, RESETHARKE
SRR, WOKIEFE N A T35, TEvImMEm X, FrakT MK
FRER AR, BT T 5 £7EdL. HEiE I DLARIE P X, RRei T
FYRE R SR B E K, TR

K 4

4 FESE (@) BFEKE. (b)) BFKEE. (o FKE. (D F[FEKHEL (o) 5%
SRIEREKE . (F) AR K HEL (g) smfoKkE. (h) sEfEK 8. D R8T ()
FREHR I AL A A (SR0E @7 R EFIRIT 99%15 FE KT 1) 3 1t ks
5
Fig. 4 The spatial distribution of the trends of (a) precipitation;(b) rainy days;(c) light
precipitation;(d) light rainy days;(e) moderate precipitation;(f) moderate rainy days;(g) extreme
precipitation;(h) extreme rainy days;(i)continuous dry days;(j) continuous wet days for China as a
whole year.(A solid circle '@' indicates the confidence level at 99%)
R 3 HPERHE 8§ MFXEE KRN EFREKOX G FHETHAESE

Table 3 Trends in total precipitation and regional averages of precipitation at different levels in
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296
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298

299

300

301

302

China and its 8 sub-regions

PEEHE 8 MFREE KR ARF AKX ST EL LS

NWC-

ALL e EC NC NEC  NWC-E w TP SWC
X #s (/10a) 7.32% 20.42%*  20.53** -0.37 6.6 3.16% 9.50%*  11.06**  -6.09%*

P EEHIK AL (%) 38.9 432 46.9 12.2 31.2 46.0 91.2 77.8 12.1
B L (%) 9.3 2.3 5.6 13.8 0.8 8.0 1.1 0.0 29.1
X3 (/10a) 2.27FF 4.26%F  334%% 0 _]82%F L13F% [ .00%*  [.20%* 0.61%%  .5.02%*

R BEHKELE (%) 11.6 0.0 0.0 24 7.2 14.0 62.6 44.4 1.4
B L (%) 67.4 98.9 91.6 75.6 56.0 52.0 55 14.8 87.2
XIgEass (/10a) -1.59 S5.02%%  2.10%% -].19%* 0.21 -0.57* 0.64%%* 2.28%k  379%*

- REMK AL (%) 17.0 1.1 10.5 6.5 232 16.0 57.1 59.3 3.6
! RFERAHLE (%) 334 50.0 35.0 38.2 16.0 31.0 8.8 0.0 56.7
X #s (/10a) 2.52%% 461%F 3.72%% L].86%F  -].38%* 23 0.22% -0.26 -4.70%*

- REMK AL (%) 6.9 0.0 0.0 24 7.2 6.0 36.3 222 0.7
: B L (%) 74.3 100.0 96.5 81.3 64.0 63.0 17.6 33.3 91.5
X s (/10a) 1.04 2.68 4.51%% 0.11 1.04 0.65 3.83%* 6.10%%  .5.19%*

:[ BERK L (%) 30.3 15.9 315 17.9 19.2 36.0 83.5 70.4 12.8
RFEWREL (%) 14.4 6.8 11.2 15.5 6.4 16.0 1.1 3.7 38.3
X s (/102) 0.10 0.04 0.14% 0.01 0.14% 0.11 0.70%*  0.71%%  -0.35%*
BERK L (%) 30.4 15.9 30.1 17.1 24.0 35.0 83.5 70.4 12.1

: RFEWREL (%) 16.2 9.1 12,6 17.1 6.4 21.0 0.0 0.0 42.6
Xigass (/102) T8TEE 2277 19.12%* 0.72 5.35%F  3.08%F  504%F  2.68%* 2.89%

: BEK L (%) 44.4 63.6 60.1 211 36.0 43.0 76.9 333 26.2
’ BERAD G (%) 6.3 2.3 3.5 11.4 4.8 3.0 1.1 3.7 14.9
X s (/102) 0.15%* 0.30%*  0.24%* 0.03* 0.11% 0.11%%  0.20%%  0.16%* 0.03

: BEBK L (%) 41.8 64.8 52.5 22.8 32.0 37.0 78.0 40.7 22.0
: RFEWR G (%) 7.4 4.6 2.1 15.5 7.2 3.0 1.1 3.7 15.6
C  X#iE# (102) -1.62%* 0.48%  0.61%F  _1.43%F  D00¥F 246k -4.80%F  -3.22%* -0.05
D WBEHK L (%) 8.9 18.2 42 5.7 7.2 5.0 1.1 0.0 22.0
D REFEWD AL (%) 443 14.8 53.1 34.1 57.6 47.0 83.5 44.4 23.4
C X (102) 20.06%F  0.10%F  -0.06%%  -0.07%* -0.02 -0.05%  0.08%* 0.05%  -0.19%*
W ORFEHK G (%) 143 11.4 8.4 5.7 14.4 13.0 51.6 25.9 43
D BEFEWD LWL (%) 30.4 34.1 28.7 30.9 24.0 31.0 4.4 14.8 54.6

*RABT 95%EEKFREZHRT, ~RTBE 9% EEKFHEZE AT

S0 r ] % DX AN [ S5 2 B K B AT A AL AL BRI 9 s AIaE B B, S04
HARARBRAE A o SR, R 73 b X AN [F] 45 1 K & 1R A AR BB A S FL R v
AL, ANTEF L ARPREIE 2 S TP EER AR, W& S (al b),
751960 EAR, S5 H KRR/ 1E 1970 4E40~1990 EACHAE], AN A4 %
IKIIEAITAL, (AFSFE K ER KB W, SBMEKE D AR AE
1990 FAR. HERIHEIXAE 2000 4FAR, 50 47K 5 55 B K R S50 A K R R B
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MR . EPERGHIX, W5 (¢) , 7 1960 4EAR~1970 “EARMAIN, 5pEK
5 AR R K E R R R, Bk D, AR K E R
%, 1£ 1990 £E4C. 2000 FEACH HI~2010 EACRT I, SREE/KEEH K, |
5P K B R D A . R B AR HLIX, AN RIS BR K E AERBR AR A
L, VEILIE S1. B0 Lo 1 RESHE AIRIRES: T IR, RILK
o> L X R SR SR T 2 AR (5 (dy ev D FIEIS2) o RREER
WIWIE (R BT IR (R, XN E R BKEmIE (W BB
K5

K5 HErg . ARV I XA RS R B /K R PSR 82 11 Butterworth 9 4F
RIEIE N AR UHEL T A R, sk, WEELM R ALy HRRIEFEKE.
SRR, REKENREKE; A EOREMIE AR RFFEETIHAR SR
Fig. 5 Butterworth 9-year Low-pass filtered time series of regional average standardized
precipitation at different levels,continuous dry days and continuous wet days in SC,EC and SWC
(The yellow dashed, red solid, blue dashed and black solid lines indicate light precipitation ,
moderate intensity precipitation and extreme precipitation and total precipitation ; The red dashed
and blue solid lines indicate continuous dry days and continuous wet days)

LA LA BT, TR EAEET . AR AL AR R 0 55 B K B AN 55 R K H £ 20
S RD T R AR R R K A R B K R PR K B AN K H B G 2, AR T TR
FAAE 530l AN R S5 20 P /K B B i D 3, X — X3 A2 T A R R T T 2 0
Kad Hilom 2K X GRS, 2019) o RIACSHEARHIX I FEKEL
FRAEARAL, (E55 R B85, Rl fE 2010 455 #EAARXS 2 M (R4
S, 20210 o PR HIX )55 K B RN b AR R B K B A IR D, TR K
R RIS, WA PR AT 60 ARk P e b X B4R [EK B R I
BEWD, ARAEREIUR GRS FEERSE, 2017) o NRESHFEKEMEK
F 335 5 3G 55 0 ity o0 6 2 b 78 75 b P AN T e i S b [X o A b X AN R
SR R K B AAR A ZE TR, UM X Hh SR K R R, SREEK
AR WD o X REAE S T 2% XU A R A2 RO R i A B v 4 sl AR 1)
“EWNMKR” SR CRIFESE, 2019) o HE R/ Hu X 1) 5 K ik A 55 B4 7K ) 53R
B R RS, SPRIRE K T SIS . H AT T — KR R 5 1 5 R AR
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BeFZOAWR: (1) —J7 M, RS ST Eub R AR R, RS S
1 °C, WTAKAER L E, RAMGRKR I 7%, KiKEE RS
PR G 3E K (Trenberth et al., 2003; Utsumi et al., 2011) 5 (2) “SEKX T
B K FEAFAEANTT IS . — 7 AR B AR, A S 2 5 = B4
IS Y I AR, [ B SR R RS CE 208, AR TR W AR 1 R A
( Alizadeh-choobari, 2018; Fan et al., 2013; Stevens and Feingold, 2009) ; #—J7
T =5 B SRR B BRI, I JR R P 38 5 2 Dl N 53 DK PR R S 3 R 3 v A
CBHSRRORN) F B R R AR S A, [R]E 3 58 O SUAR e B, I8
BB ZE R, IR RIS, ZEREKIE D (Song et al., 2014;
Zhang et al., 2017; JARKZ55,2020) o BbAb, AN SSRGS AN [F) M EE A< i
REAIE Hb X (1) J5) Hh B 7K 52 e IR A7 76 22 5% (Jiang et al., 2013; Wang et al., 2017b;
Westervelt et al., 2020) o {HIZIAHFFTATI 22 46 b T RO 3 18] )RUEE Y B 7K 54 A%
R H A A A (i, T TN [F) A T S F0 T SRR 26 A KR BE ek
AR R 1 R R R A A i — 20t 7

3.2 ANRISEG KN FEK DTk 3 A I 23 AR AL

F T AN R S5 R K R B K B R /K H B AR p sy o s i Bk, IRIATS 75 17
AN [ S5 200 ek /KON T S K I DUk 28 B AR AARFALE , AT i3t — 25 43 B B /K 45 4 11
AR . A/NTLRE X LA R SRR K Rk = (BEK HEO SEEBEKE (R
K HHO TTEREIIARAL, T T 1961~20204 8] i [ 45 [X AN [ 45 2% B K STk 2
(PS5 8] 5 81 5 2 T AR A 3 . nfEl6, v R B 4 55 B K R DA B 55 B VK H B
TR R AE GO R LA T ey, REZREADES, 705 8-0.44%/10a
-0.72%/10a; A5 5R T [ K B DTk R Rk B B b, 09-0.19%/10a, {H
Hr &0 B K H B kR R BRI, 90.50%/10a; 5 [ 7K & AT 5
KB TTERRY 283 BT, 5391280.63%/10aF10.23%/10a, AXAE1990AR 5
HA~20004F A A FE AT BT 1K) R B 35

K6

Ko THEE (a) FFEKEITIE « (b) J9FKHETTIER. (o) a5 E K& Tt
oo (D) PEERERKHETTRE . (o) SBFEKETTIRARM (f) 53K H ATk A s
P8 GRS B3 (L) L& 9 FiahTiE CRESEZD)

14 11 347 W



361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

Fig. 6 Area-averaged time series (blue star solid line), linear trend (red dashed line) and 9-year
sliding average value (black solid line) for (a)contribution of light precipitation; (b)contribution of
light rainy days;(c)contribution of moderate precipitation; (d)contribution of moderate rainy
days ;(e)contribution of extreme precipitation; (f)contribution of extreme rainy days for China as a

whole year.

ANTR) 55 R B3 KON I B /K DT R (R A A R S5 A7 A2 3 W R I S [R) 22 57 B TANR 4
2 TR R S A DX DX T S A [ A 2 B K R e B K H B ok (A2 1
. K7 (a) , F9BRKE TR D0 mx 2 TR, 2 1 X35
FHAL TRV E AL VG, 5 4 el s 48.9% . S 355 PRk B TTik A
EIEHM RN EZE PR (D ERTUEMEIEX, SREKEEEK
BHEGG KR ZEMES: () ENIEMERERIBX, BEREKEMESE
PR E 2GS, HIgRKRENSRER RN, Hiz/h T 8 Rk E Y
KR, (4553 KR DT 5 . 59 Pk R Dk 2 38 ol o
AR TR S KRR IR IR DX, A 2 R o R B 5.4%, IRl S
B K& DL Dy A2 98 B /K B 2 G O 3. W7 (b) 5 A A7 1 DX A 55 F
7K H B kR DL O, e Ll N 73.6%. 3 388 MK H Bt
PR SR A B R RTR A A (1) FER E AR AR A, SRR H S 55 0%
K H B CLg D o B AR R O, (20 7R PR IR AT s X,
55 B 7K H Broaik /b J5 8 5 e g5 B K vk R gD I A — 8. 7 (o),
5500 P A K B DR R 9 Al 5 22 TG (Rl L D R R AR AR R U I
APURGARES, HRMARACRE A TR0 AT, 4 E R 2wl fl bl
28.6%; MKyl A PRI, NS EE X, Bl A
Sl AU 12.9% 0 B AR 9 R [ K R DR A 2 R R I Y T PR 2 AT A e
(1) ZR e AN 2R AL 2 0 ) P R R v 58 2 B /K R DA KON 32, (ER g
SR B /KR MG R AR 59 T KR, I R sTik R g T (2) TiE
DA S AT T b X1 A o B A 28 i 58 K B ) SR il D e Y, (B P S i K R
[l T8 4 O 5% S B K R B K, WO DTk (g s . a7 (d) 5
S50 R K H 0 DR FRAE A RS 2 s X DR GO 2, A LR AR
62.1%, KAEDXALTZR AR AT AL PG AL PO, ANAEDTIN . ZRi AT 52 s X A7 A
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T A Rk kA, BB Rl A R 4.4% . SRR SR R K H 5T
B KA E EEG MR (1) H E AR 2 X K H %A
WA, MR K BRI KE S, (2) FEPERg AL X
508 P8 B /K I g e/ T 2 B R 95 T S K H B i R . T (o) B
FEFLHOX . AR AL PG A s S X A, BB K R TTHR AR  AEa A  i E K
AT (B4 (g) O AL, 78 EIRES 7> X IR DA Ky 3, i 2 190 A
B0 A E SO T 142.2% . SRR K ETTRRE K FZREE G H R (D 4
e AR RACRFAITE AL IX R B K B LIS KO E, R R K 1 B K
AR FER KRR (2) PR IR KR DU o £ BACE K E 2
BKES . mET (O, FEHR X 5 R K H R DTk R DU KO, K
(A X I T AR Py A AL SR X, 56 K )il g o A L il 2 405 7.9%
SERPEK HEOTER RIS K R EEA M (1) PR AR AR X 1 S
7K H ORI R K H BRI B b, HR K H B Ew R Ny (2) 1
JEHb X s Bk H AL LA KA 3, sRpRK AU KRR (3) FE KR
AN PN DN ei) s oyl R B R e R 15 NS B R R S S E o

gi b, REHIX S-SR RoKE (HED 28K i) BRI R®RE
ALK R (HED STk IR 2O o H I 45 XA ) 55 P /K &
CHEO BoTikE S LR D sy, a5 EEREK 08 smiEKE (HED 15
WA S I 2 G R B o S i R /K R T DR SR A S BT T i e [ X DAY
ZNE, TERFEITE VO AR LRI AR A X B35 D

®4 FERHE 8 MFXIEE KRR FREX BN X G TIETLES

Table 4 Trends in regional averages of contribution of total precipitation and precipitation at

different levels in China and its 8 sub-regions

PERHE 8 MRS FEKRARFREKTHENX S FHELLES

NWC-  NWC-
ALL Ne EC NC NEC TP SWC
E W

Xy (/10a) -0.44%%  L0.57F%  L0.53%%  023%* -0.1 S0.58%F  1L01FE L0.27%F L0.22%F

e REMEK G (%) 5.4 0.0 5.6 5.7 9.6 3.0 33 3.7 7.8
v REFERADELE (%) 48.9 70.5 66.4 31.7 25.6 53.0 65.9 333 42.6
Xk (/10a) S0.72%%F  L0.91%F  0.85%F  0.64%F  0.50%F  -0.59%F  _1.04%%  -0.61**  -0.6]1**

e REMK G (%) 2.3 0.0 0.7 4.9 3.2 4.0 0.0 0.0 2.8
o RERADEIE (%) 73.6 97.7 87.4 68.3 57.6 64.0 72.5 70.4 71.6
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XA (/10a) -0.19* -0.45%*  -0.35%* 0.1 -0.26%*  -0.18** -0.09 0.22%* -0.23%*
Pro-

REMK G (%) 12.9 6.8 6.3 14.6 10.4 16.0 18.7 222 16.3
- REFERADEIE (%) 28.6 42.1 36.4 14.6 28.0 25.0 20.9 14.8 35.5
Xk (/10a) 0.50%%  0.56%*%  0.58%F  0.47*F  0.36%F  0.37%  0.74%F  0.47%F  0.43%*
e REMK G (%) 62.1 83.0 70.6 59.4 48.8 56.0 60.4 66.7 58.9
M REFERADEIE (%) 4.4 0.0 2.8 4.1 4.8 9.0 22 3.7 7.1
Xk (/10a) 0.63*%  0.98%*  (.89%* 0.15 0.33* 0.75%* L11%* 0.03 0.46%*
e REMK G (%) 422 63.6 60.8 22.8 32.8 36.0 51.7 14.8 39.0
. REFERADEIE (%) 7.6 6.8 2.8 14.6 6.4 6.0 4.4 11.1 10.6
Xk (/10a) 0.23%F  (0.33%F  028%F  (.16%F  0.14%F  0.22%  0.32%  0.10%*  0.18**
:: BEWMK G (%) 57.9 78.4 75.5 423 45.6 49.0 64.8 333 58.2
RERADEL (%) 33 0.0 0.0 7.3 7.2 2.0 33 7.4 2.1

*RNBT 95%EREKFREZMRLE, »RREE 9% EEKFHNEZ RN

K7

K7 hESE (@ 55FKETIERE. (b)) SE/KHBTTER. (o) a8 KR TTk
(D) PERERFKHETTRE. (o) MmFEEKETTEREM (O 5BFEKH TR
s A (SRLE @7 FoRABHIEIT 99% (5 BKF I B E R
Fig.7 The spatial distribution of the trends of (a) contribution in light precipitation;
(b)contribution in light rainy days;(c)contribution in moderate precipitation; (d)contribution in
moderate rainy days;(e)contribution in extreme precipitation;(f)contribution in extreme rainy days
for China as a whole year (A solid circle '@ indicates the confidence level at 99%)
AT R I B X AN [R]85 4 B /K ik e AR B8 AL, 6 FOEAT FR vtk A
HEIFAM 9 pfIIm PN . sl 8 R S3,  Hp B & X I R P /K B DT RR R S 55 B K
R P AR [ KR DR R R AR AR PR AR A e, 55 B /K B D R A A v A5 T 1K
BT R, TR B K B DT R R R IR X, SR
IKEAFARPR SN B2 5 rh & B BE /K B AR, AR A IX, 5P K B AR SN
R 5 5 55 K AR L. FEHEN 21 a2 5, EFg. HRARFN T p Hh X S5 2%
PR BR N A T 2 . X ELIE 5 AN ST et kB, SRk, FEkE
7K Al 2 R B A 55 A 7K R DR 38 A v S AR K R DT IR Al v T R K R D
BRI AIC s A7 S /K B i 22 2 A B o /K B DR i 5, 17 95 B8 /K 2 TR R
Hh 88 5 JEE P K BT R A 1K o

K8

K8 [R5, (HNANF S 2 FE K B DTRR AR (ZL(Bsiek ., MR 2Rl (s 4 70 7)) 2 55 [ 7K
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Fig. 8 Similar to Fig. 5 but for the difference in the contribution of precipitation at different levels
(The red solid , black dashed and blue solid lines indicate the contribution of light precipitation ,

the contribution of moderate precipitation and the contribution of extreme precipitation)
3.3 ARAFLEKEFERFHRIRG R KR

AT B AE DR P B AN R S5 2 B K S AR BRI IR AR AR G, 2241 PDO
AT AMO FeBUZ AEIT B FE 510 9. PDO 7E 1960 £EAR~1970 £EAX R 3 DA A7 A7
T, 781970 FEAE BI~1990 FEAROR LUIEALAR N, FEREN 21 22 J5 3N
ARG O3, #E 2000 SEAC AT 2010 SEAH A I IEAIAR, 78 H AT LA
RLAHAE . AMO fE 1960 FA~1990 FEAHIALAAAIAR Y, £ 1990 FAK )5
EADLEMA R, XFHE 3 KB, PDO $5% 5 553 MK & R EAR PR (b i Al
o, TS5 5EME K EREZERB K. AMO fEE 54 KE (HED HIFENARR
AL, TSFEFEKE (HED FEARRREAR .
K9

9 4 PDO 1 AMO f5% (GGEARD JH: Butterworth 9 SE{RIEIEN S5 R (SLE)
Fig.9 Time series of PDO index and AMO index (bars) and Butterworth 9-year low-pass filter

curve(solid line).

N T AT E B T XA [F 24 4K 5 PDO IAEARBRARSE M, SEEUANIA]
S KB PDO Fa A EARPR 7 &, THRLHA G R 8, gk 5 A 10, anfE]
10 (a) , TEARFEWE. Virpeal RICTEHAM I, Sk/KES PDO # 2
TEARARBRAE O, FEAEALRE RS 751 VG 3 04 g me S LA SUAR DR = o s 10 (b,
cv d) MRS AN, XIRAFLEL /K E S PDO fa ) ARBR e 22 R AT
b AN A 45 B K &5 PDO IAEARBRAE ¢ REC A FUME,  (HBE R K 55 93
RHAHRAMESG 5%, SR M) 5 oR EE R KR (BRIF/KE) 5 PDO 2ILRE 7
G, R HEARFITE R X IR A [/ 45 2 K B 5 PDO IAEARBR AR 5C R B9 M
TEARL, AL il o 7K 55 20 P 398 KT A DG PR S o AR )2 1 P P R S A VL o R U IR
HUlE, $FKES PDO R IEME, HAHXREUEAH 0.6 LA L, (A58
K5 PDO R 55 69 . AR JLAN P4 A0 45 50 i P4 7K 26404 (1938 K55 PDO Fa 3 4E4R
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BrAH O RECHH B 7. PRAL PSSR 5 s J5th XA A S8 2 B8 K 5 PDO 1AH e
B B K SR g ()3 K T IEAH G . RIS PR K PDO SEARBRAH OC 22 S R i Hb
X APIRE AR KL A A Aedbma 58, 35852 B 28 RG2S 25 1 [X 33k

K10

Kl 10 PDO 5% 5 (a) HREKE. (b) §9FEKE. (o) PEERERKEM (d) MmEKE
FIAEARER 7 BRI R RECE A (H RRRIERE 95% {5 FEKT 8 2 Pk )

Fig 10. The correlation coefficients for intergenerational variability between PDO index and the
interdecadal component of (a)total precipitation; (b)light precipitation; (c)moderate intensity
precipitation;(d)extreme precipitation (A white solid circle 'e' indicates the confidence level at

95%)
x5 PELHE SN FREFHFEFRMEKES PDO BIEXRE
Table 5 Interdecadal correlation coefficients between mean precipitation of different classes and

annual PDO indice for China as a whole and its eight sub-regions

[X 15, ALL SC EC NC NEC NWC-E NWC-W TP SwWC
PDO&P 0.204 0.215 0.186 -0.372 0.048 0.030 0.231 -0.161 0.274
PDO&LP 0.464 0.339 0.428 -0.167 0.127 0.181 0.170 -0.131 0.526*
PDO&MP 0.355 0.309 0.270 -0.225 0.145 0.157 0.105 -0.139 0.373
PDO&EP -0.025 0.035 0.038 -0.405 -0.016 -0.133 0.296 -0.083 0.058

*FRIE 9% SRk T RE MR .

HE— 35 r [ % XA 7] 45 1 7K B AE AN ) B[] Bt PDO D] A7 7E 119
ZS, R 21 ML RS (K 11 (as by o) FIE S . WE 11 (),
AR X AN R S5 2 [ /K & 5 PDO EARBRAH G R LA A, H BB S5 20
RARRNEIRES . 7E 1990 4K, HARAFEH MK E S PDO I IEARSEH 54 ,
£ 2000 AR, §9PEKE (AR RKED 5 PDO 2 B3 IEAG. WK 11 (b),
PEAL AR A AN R S B /K & 5 PDO FRIAH DG R ELAE 1990 EARH IE#2 67, £E 2000
FERBAFEE. WE 11 (o, FRXTREKES PDO [IEH M Z 514
5R. 7E 1970 FE48~1980 4EAXATI, PDO 574 pg HA S5 4 B /K = (1 AH 5C R AL DL IE
fE A, fE 1980 ARG BT 6E, 75 1990 4£4X~2000 FAX H 671 %% 1 H PDO
55 SRR K B BT IEAR R

g5 b, ANIE) SR 9 %7K S5 PDO R AR AR R A DG B 7K 55 2 PR 384 5 T 57RE G 10
IR 3 EA T2 X, T A GG X 3 B R A TP AL U AN 5 = R, X —
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FAR~19904EAK, fEFg . FARMAEALI AR S5 44 4K &2 5 PDORHE 3 HH 5< 5 8
MR IE, ARACFADE AL 2R BB AN [R) 55 2% P /K 2 5 PDO R S AH 5 R IEH: 17
K11

B 11 KEAFSH KRS PDO 8 ( (a) R, (b) PHILARIA (o) PHr) /AMO

B8 C (D R, (e Kb, (O TEE) PERRDER 21 FHEHR RS (. 4.

TANERE T M ZOR GPEKE PAERR R KR SRR BRI R K R, BOSAN 90%E
BRI, BOELN 95%EE R, B0 mLh 0 ZEL)

Fig 11. Sliding 21-year correlation coefficients of the interdecadal component between regional
precipitation at different levels and PDO index ((a)EC,(b)NWC-E and (c)SWC)/AMO index
((d)EC,(e)NWC-E and (f)SWC) per year (blue, red, yellow and green lines indicate light
precipitation, moderate intensity precipitation, extreme precipitation and total precipitation,the
black realized line is the 90% confidence test line,the black dashed line is the 95% confidence test

line and the black dotted line is the 0 scale)

[FIEE, FH AMO F8HORIAN [R]85 4 MK & 1 AR BR 2 B T B 25 (R A OC R 4K
sk 6 A 120 Z-br &I, b, PR AP IL AR SRS K =S AMO fa i (A
TEFEARBR RUZ LLEA K v, B AMO N IEAL AR SR K2 o A thIX DL 2
FAHRAE, B AMO NI AHR S K m %, k12 (a) o 40t XA A 45
Gk RS AMO FEEEACSRAE R R I, Wik 12 (by o d) IR 6, fEK
YA R LTS« ZRACEEER . s AL DA S P e PE b X, AN [ 45 2 B /K B A K
BRI RS AMO HFEARPRAH 5 i 3 U SR N85 IEAROG . 4R TE . PEIEAR
F LA R JE X, AMO 8805 AN RS54 K B AEARBR AR G R B N IEE
B B 7K S 3G R T AR DG S 5, (R PG L AR A AR I 5 fe /K = 5 AMO FRARAR
PRl ¢ B E3E IEAHR, N 0.592.

K12

& 12 [EIEE 10, {85 AMO 1E#

Fig 12. Similar to Fig. 10 but for the AMO index
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&6 PERHE § MFXEEHFEFRMEKES AMO HHEXREK
Table 6 Interdecadal correlation coefficients between mean different levels of precipitation and

annual AMO indice for China as a whole and its eight sub-regions

[X 35k ALL SC EC NC NEC NWC-E NWC-W TP SwcC
AMO&P 0.019 -0.134 -0.129 0.333 -0.128 0.455 -0.009 0.346 0.255
AMO&LP -0.420 -0.454 -0.311 0.223 -0.592* 0.067 -0.381 0.151 -0.057
AMO&MP -0.176 -0.352 -0.175 0.132 -0.481 0.326 0.018 0.261 0.246
AMO&EP 0.286 0.195 -0.035 0.391 0.127 0.592%* 0.094 0.295 0.258

T R A UL e

B 11 (dv e D FE S5 a7 E AN XA [F 4 P K 2= 5 AMO
BRI AEARER > B 21 BN R R W 11 (d), HRRHIX SR K E
5 AMO [ 2¢ RELE 1970 4E48~1980 4EAR AT HA th f1 % IE 3k fE K &5 AMO 2
BFEIEMR, 7E 1980 ARG W1~2000 A FT 1 A A2 5838 th IE#E i Hoo Pk & 5
AMO 2R E MK, 1E 2000 FEAG BT IEE. @ 11 (o), RILHX T
KA R KRS AMO [IAHSE RELE 1980 4EAR~1990 4 AR T Iy 1E 7% 47 ik 5|
BEVHMR, 1£ 1990 FAUG H1~2000 £, Bk, Wk 11 (), £ 1970
fR~1980 4EAR, THRGHLIX (55 /KBS AMO AR R B fufE1E, 78 1990 4
RFAZ T i HoE i B F L. HALSERFKES AMO 1M X R EHE
1970~2000 AL H I B 2 2 IEAR DG T~ B35 SR G . E 2000 FARE 1, A FS
bk K =S AMO IAH IR IC RIS 7 5% 1E

5 PDO ANAF,  H EDRER - X AN R S5 7K 5 AMO IR AEAR R O 2R B8 1%
IKEELR VS 350 T IEAE, 7E AR SRR P g 1 X B 2 3 - 7E 1980 4E4R~1990
TR, . BRI ENA RS REKES AMO MIF3IAHK R EH IE# 7,
AL AIEFIPE AL AR F SRR KE (BrAEdbsabEK) 5 AMO TSN HE R
KRB ERA . BT A FESEH KRB K & MK H2S PDO Al AMO [4EAR
BRAHSCHE R 2R [ A3 AT B AR — 3, ik, 3 B I IR B /K B (I AR AR o D 1k AR R
PDO HI AMO 5 A [a] 5 2% AF AR b B 7K R AIE R DR B

zi b, PDO. AMO 5 55 [ 7K &R rp &5 i B2 [ /K B AR AR PR A O¢ R AU A
FRITIF 9 25 B A o — 30 (FEFZ%, 2017; Xiao et al., 2015) , {HE 3 SompE /K &N
E R 2= KX KR 70 i X S IAH S B AEARBRAH G (Pei et al., 2017; Deng et al.,
2018) o DA EZER AT RER i TR K AR I T SR O R iR . B, & KU 5
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E EAER . KT NS X E K R R — (L@ AR,
2016) , 74 R b X 5 P 7K R F7E 52 JH0 52 % PR R 52 0 (1 [R) I A2 A3 0 45 1 g i 1
TR R (D63, 2012) o /£ E, & XIIES PDO fR8 R UM<, £ 1960
FAR~1970 FEARAT 2000 FAHUR, E 1980 FA D> (TTIBFE LW, 2016)
AWK W, £ PDO i AH, il e RI CRE IR Rapid
Intensification) A& &7, G F T &A™ B R0 R 5 (038 6 S (R 8 i
25,2020; H KA, 2021) o [HI, PDO S AR S E T ALK TR S R R
55, @l r AR AL, SEGEARIER G RS2, B & RER s,
Rl 1990 AEARPG, SRR AR X ) & KU S PR SR 0R, Sm L AR SEHY &
WA 2 (BEBRGESE, 2018; mIBEMESE, 2018) o 45 b, Xt TREERE LR
#8, & XAT PDO RLAH B0 B2 3 1 5 B 7K 5 PDO F8 B AEARBR AR O 15 957K
AR 55 FE R K 5 PDO FaBUIIAHRAFAEZE 57, EUGS T L mi AL AR AR i — 2D R
NBFFE . H HTHS 7 R i 5 R AR A B AR SR B T 402, EK T P e AR b X
B2 (BAE 5~10 H)D Wi A0 BT R AR A7 AE PDO A AH, B E 55 o A
PRl mSS, BB, @2 T A0 AR R, 1X—HRFAEXS 7 R Hh X
SRR KAFAE M CBLAChE « FRILZE, 2017) o H 20 90 4EAR LK AMO
CAIEAZAH 9T, 1 AMO TR A AH % 5 BRI K i A8 43 b X A3 H ,  Xof i 48 i 5
SO KR I R, AR B d s R O R I X R KR AMO A AR AR A
55 G5B KAEAE 75 5 (R S A

4 BEWSITE

ASCHETF A [ 838 AUk 1961~2020 AN ) H Bk EdE , 5S40 7 R
5 Je 3 8 ANAr X IS [ S B K B Bk H A DL R TR Ak a4 DL Je 5
PDO 1 AMO R ERME, FELG BT

D R RS RMIX 5K E (HE0 B2 EERD,
Hh 558 R AR R K KR (HED B E Z B % . R X 54 R
DX P B K AR AR HE AR AL, A 55 B /K H 002 6 3 el e 3 o T A b 7 0 R 17 e e X
I BEACR R SR K I K R CHED Bk, BRBoKE (HED 2
s, FRER TR, MRFR R E AR EARIL AR X Gl s i
X MR EEsR R KR (HED B EIEZERIN, F9R KRR IPEKE (H
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Fig. 4 The spatial distribution of the trends of (a) precipitation;(b) rainy days;(c) light
precipitation;(d) light rainy days;(e) moderate precipitation;(f) moderate rainy days;(g) extreme
precipitation;(h) extreme rainy days;(i)continuous dry days;(j) continuous wet days for China as a

whole year.(A solid circle 'e' indicates the confidence level at 99%)
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1014 Fig. 8 Similar to Fig. 5 but for the difference in precipitation contribution at different levels
1015 (The red solid , black dashed and blue solid lines indicate the contribution of light precipitation ,

1016 the contribution of moderate precipitation and the contribution of extreme precipitation)
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confidence test line,the black dashed line is the 95% confidence test line and the black dotted line
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1088 Fig S5. Sliding 21-year correlation coefficients of the interdecadal component between regional

1089 precipitation at different levels and AMO index ((a)ALL,(b)SC,(c)NC, ()NWC-E, (¢)NWC-W,
1090 (f)TP) per year (blue, red, yellow and green lines indicate light precipitation, moderate intensity
1091 precipitation, extreme precipitation and total precipitation,the black realized line is the 90%
1092 confidence test line,the black dashed line is the 95% confidence test line and the black dotted line

1093 is the 0 scale)
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