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Abstract The subtropical high over the Western Pacific (abbreviated as WPSH) is a large-scale
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circulation system that affects on the climate change in China. It is of great significance to study
the influence of the sub-seasonal WPSH east-west movement on the precipitation anomalies in the
southwest China. In this paper, the WPSH east-west displacement index is firstly defined
according to the main activity region of WPSH respectively in early summer and late summer. The
index has a significant period of 10-30 days and can indicates well the WPSH zonal movement. A
total of 195 east and west WPSH events (1374 days) are chosen based on the standardization
index. The results show that the sub-seasonal WPSH zonal movement is a closed relation to the
precipitation in the southwest China. During the west(east) events, the WPSH move gradually
from east—west—east(west—east—»west), and the rainfall in the most southwest China changed
from less—more —less(more—less—more). The precipitation variation in the southwest China is
closed related to the anomalous water vapor and atmospheric vertical movement in the north side
and the main WPSH area. Further, the results show that the precipitation anomalies in Guizhou
and Chongqing is well coincident, but it demonstrate the significant characteristic of regional
difference in Yunnan and Sichuan during the sub-seasonal WPSH movement, especially in Yunnan.
In early summer, the precipitation anomalies in Yunnan are even contrary to that in most
southwest China, especially in Guizhou and Chongqing. Namely, when WPSH move
westward(westward), the precipitation is less(more) in most Yunnan, on the contrary, the
precipitation in most else southwest China is more(less). In the late summer, except the central and
northern Yunnan, the precipitation anomalies in most southwest China are basically accordant.

Keywords: Sub-seasonal scale, east-west movement of subtropical high over the western Pacific,

early summer and late summer, southwest China, summer rainfall
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Fig.1 The location of 305 observation stations in southwest China
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Fig.6 The same as Fig.5, but in late summer
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Fig.10 The leading and lagging composites of sub-seasonal precipitation anomalies(unit: mm day™) in southwest

China during WPSH eastward and westward events. (al-a9) the first column denote westward events in
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early-summer; (b1-b9) the second column denote eastward events in early-summer; (c1-¢9) the third column
denote westward events in late-summer; (d1-d2) the fourth column denote eastward events in late- summer. The

solid dots denote the areas passing the 95% significant test.
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Fig.11 Leading and lagging regression of subseasonal scale water vapor flux (a-e, vector, unit: kg m2s™") and
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significant test. The green rectangle in Fig.j is marked as the key area with significant vertical velocity.
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PERHB X KRR S VI AR, B 7 MK 8 RWIEI R (R IR ARAF T (A
T FINRLE R SR A A e, AT Mt — 2D R T SRS S0 25 OB R KR
WA, BRI (P I, ZR KE-ER ARSI Q). ok, RamiEsh
R B R K R B — A5 T, B PE CRD IS B PSS DY 1 73 b X 27Kk 385
(b)) FTRER SRR (R AU S2MT 40 (7% 2 U 5s. (Ukss) V& s K.

ML BNt E R, fEPURG =48 T, SR AR A SR, 5D M PR AR 1k
— E i 2 B D RFAIE A LEAS TSR, T DU AN 2 R R AR Y X2 S k. il
FEHTE, DY) 1] ep s A0 2R Bt X R B /K AR A, BLK 2 P TG i R A P T 5 1 [ Bk /K AR A 48 S 01
MR R: R R, AL S X AR KA A, DU )1 A AR 2R S X A K AR
M R AAAE 25 X o FUBR 2 — T RE S B B AT 0, o ma AU )1 EG B DR 5 JH B
v, 528 AR P ARSI AU K, Rl S B R AR G FRIRE,
XAk R P A G B = r AN, ER AR PRSI, 2B RIS AL R S, B
s SRR P« B SCPE U I BN A R GE RO RE A R 2 o SEASU i A 15 Tt — P R VR 4E AR .

6 WA
ASCHRAE B e B 2= T AR 22 53, 20 BT (15°-27°N,  110°-140°E) MG K
(20°-30°N, 110°-145°E) P> S8 DX AP BT AR P 52 S T Bl s ) AR DE AR Bh#8, di
BAA R E N 10-30 RIRFEM, GBS IREFRAER] ik 1 REEAR AR BIRHE, R8O8R
FoRBIR AR, 9 RIRE S T . IREETT RN B R AN 5 BRI & R DU AR RHEEAT IR
NG T, FFE— e 1 B R RS AR PU AR B0 5 174 g XA 7K e ) O 2 B LR min i
e, ARILLT LRSS
(1) ARIEHT A G =T B e R A S e B bR AL B, AT AN 5 BRI B 7 2
91 1 (654 KD Al A F 1 104 ¥k (724 K)o MAFEFAHIE R HRY], (LRI =R
i S fE T, Flm 5880gpm RFAELL ) 1 IBWT Hi AR [ 74 , - PR by e 1) R i ARG A, A
X R, BRI SRR SEEE 20 MEME; 52K, ERlERAEET,
5880gpm FFAELLZ T 1 BH P 2%, PR B AR 19 PE IR AR SN R, P9H mUR PE R Bl IR FE

ik 20 MAHE,
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(2) ARAEMEIEZRRE, ARIFEERIRIAAER, o EARR SRR X
2 BAREA — NIRRT, AE %5 1 SRR I AR DX B TN B Ui
O EER 2, TR ALPIIO R F UM, e, B G T O IE A B s Bl LE e
MBS . MR RER SR ER, L XIS R R AR S o Bl A< AL S e 6
MR VIR AR, AR R A BT EZ G R 200 7 o i 2 L I8 B s 48 70 22 3l (A 5 i % 42
FEANFI, BT R FEZE AL R AERRRE N, 105 B LR A1 DAL A B AR AR A% SR U
WML )5, FFAZ B R R A4, SN Bl R 2R P AR S .

(3) RN RERE R 192250 5 B PG g X PR AL s DIk &, Ak =
BRI Tt AN ez A R D) (VA B R R AL PN 1 s o] v/ 9 e (= N
DX 35k PRy B2 KT Bl vt 2R PE AR B B AT BT AN Ao 3650 SRS DY) AR X i =, AR
AN B R 5 T RER A B — 2, fERIR WP F (R0 I, B2 2R —7h
— IR (PR~ B fES, BN 2T D—-2 0 (2-D0—>2) 1. W
XF R RE X F . K SR AR P9 AR S S R AE AT A G B NG BT, Rl
vt (A0 FAFRIR BRI~ (R0 BRI RE T, =Rt X AR
HE—-Db—>% (b>Z—-D) KN J5E, ZKMARLEAIL .

(4) R R 1 74 Rt X R 7ROt Rl sy 2 P A2 3 A T 1255 1 et 2 1P A2 S I ] v A B A
TAEXIRAKAM AR EEZ A RAK R BRI RS, Blmradeiiki<s
BTG, T e AR X R G S X KV eSS, AR S AL R B TS S
LB Bl v SR B LG ER R T UGS BB W SR IS T, 78 g K 20 M XA a7 G2 i 5
TIAE R B P R 2R A S AR A o, | KIS AU R LIS AN [F 2L RO BE I, 75 R
KB I3 3 X AR T D

Bl DNRRERARARSG, WHEE X 3R o SELE R HI 291E
1 BRI AR L EM A PR T 12 ) 41 BERAIE FU R R A2 A i, R D] e 7 5
WEZR AN A B BRI, HERKIER RS H 10 EE N5
Wi o (EAEA—AN KRR RS, Bl m R TRE R LU 2, IR T A B
AR 2 FHE XU IR 72 R AIE (e p AT T4, 1991 FKFIAING {4, 1992; Ren et al., 2018),
ARSI AR B R 1224, BIEFT 1 I RUBE P B i AR TR AR Bi0] 74 vl b DX R K PR 5
KRBT ZET RUE E v r X K 5 B e B 2R PE AR B o B DRI &R o (B AE 0 M R AT TR
TERER], B AR I E DA 5T M 3K R — SRR A UG, T Y 1IN 2 B R K AR A A 1X
BRZEERBOR, IR R 2R, ISR R RNA R, ARk SE =Rt
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AN B RGN BB A 5% . PRI T B PG 8, 52 i AR PE AR Sl K/ iR
PR RBUES, H DU 1R 2 g Ak o8 et DX Al 75 )7 5, 52 7 4 P 2 30 (RS2 M st B 2. 3%
(RIS, H 3 R e A A A ) 08 XY 7o BB Bl o DL 8 BN AR 55 o /N OB 2R S 50
PURH X R N R 2% . BRI, ERFETTRE, fl S B A S AN [RGB X o e
DX PR S R A A BATTE — 20 R ) B 2 il

Ak, ARZ AT TR H R 5 K X 2 18] BB AR ELAR AR FH ARSI 20 895 2, A9l vl
AT SE At R B AN SR R e 7Y A e, LB A v O D e, DI 17 PG R SR g, K
B K B 2 oS, ] e ORI AR KR, i T Bk X AR R 0 58 15 2R S 2 AR L3 i e i 50
i Zoszm Ottt A £ e, 1989; Byl AN, 1991). MASSTHIZHr A 17 3
FE R R O RO B v 29 PE AR 3N S I 525 1) J SR AL, v o 2R 17 P R e s i A
VH i R DX PR e K S8 T 488 ) I P o A 2 £ 51 A 2 PR X P 7R S B R B A
W, 31X 5 2 BITAR 22 T A v i 0 ) s G AP B DKl B /RO N 55 ) 445 18 2 — B0, (HIX A
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