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Abstract The evolution of summer rainfall quasi-biennial oscillation (TBO) is studied over eastern China using
monthly mean rainfall data of China 160 stations from China Meteorological Administration. The maximum entropy
spectral analysis and the relative maximum entropy spectral analysis denote that the summer rainfall in eastern China
has a marked TBO signal, the areas with high values distribute basically like a belt, and the variance maximum value
centers are located in the Yangtze-Huaihe valley and the south littoral. Based on Rotated EOF analysis (REOF) of
summer rainfall TBO, eastern China is divided into 7 sections including Northeast China, the Hetao basin, the Hua-
ihe River basin, the Yangtze River basin, western South China, centre South China and eastern South China. The
further study shows: (1) the eastern China summer rainfall amplitude possesses TBO features. (2) The summer

rainfall TAO has different evolutions and interdecadal features for different sections. TBO is distinct in the Huaihe
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River basin, the Yangtze River basin and central South China; the TBO signal is weak in western South China and
Northeast China; TBO was marked in the Hetao basin before the 1990s, but after the 1990s TBO weakened gradu-
ally; TBO was remarkable in eastern South China before the 1970s and it weakened after the 1970s. (3) The Huaihe

River basin is the transition zone from south to north over eastern China, and is also the sensitive area to summer

rainfall TBO in eastern China.

Key words eastern China rainfall, rainfall quasi-biennial oscillation (TBO), evolution, sensitive area
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Fig. 2 Spatial distribution of rainfall TBO relative Maximum Entropy Spectral Analysis (MESA) (%) in (a) summer (Jun—- Aug) and (b)

the rainfall period (Apr - Sep)
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Fig. 5 Time series of the summer rainfall anomaly (solid line with circles), the TBO (dashed line with triangles) and non-TBO (solid line)

components in eastern China: (a) Northeast China; (b) Hetao region; (¢) the Huaihe River valley; (d) the Changjiang River valley; (e)

western South China; (f) center South China; (g) eastern South China
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Fig. 6 Morlet wavelet coefficients (left, areas above 95% level are shaded) and real coefficients (right) of summer rainfall TAO in eastern

China: (a, h) Northeast China; (b, 1) Hetao region; (c, j) the Huaihe River valley; (d, k) the Changjiang River valley; (e) western
South China; (f, m) center South China; (g, n) eastern South China
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T 21 ft229) TBO 55 SO H sk . Em A
(] 6g. n) /K TBO EZERMN 2 F AL
R, 7E 1950 AFEARpE] 1960 4E4047, 1960 4FfRrh
£ 1970 A A 1990 4RA0H) 245 S5, 7EiX
SR TBO 55 M A48 L (& 6n) AR .

Wt LA BT R, RS KRR BAR FIRE A2
REF=RGEm, (HENHRAEIEES 2K
BASRRIE , e AR AN X I 2 [ % G2 — 1
FUEATE, B A EMZ XKW ZES. A
R T IR AR
3.6 HEFRIAMEFKK TBOHEXR

T 3HM T RIS XEZEREK TBO 43 Z 1]
MIAHE R B AL, R X FEK TBO S50
EHX A (0.47), SHERHE (0. 41) Fifg
FAPEHS (—0.38) Wz, &M XA Z- b K ife
TIs A S B g, 5 Ho At 1 XA A 56 26 BRAS AH 24 73
55, WEW S AL KA B G, S
KA IR AL R PG 5B X OC R I by Mo REGAF
T 0.5 Ph b e A e A PG S A S
SRR R . VLIS T 37 b B A P 4R35
S A IEARDG . A8 R P AR T A AR AL i X
A IEA DG, AERE RS U B i Y 1
AHASE . AR 25305 YT YA e % A VA B 2 0 1
FHG

DL Hr B . B ZEREK TBO i i sk 5 H
PARE LAAE A XA ARG AR 62— MR B A b
W BRI E ARt R b R P, R E

Rk TBO RYRURBIX . A AR 385 12 B P4 A
PR RAIIE , AR = X5 HAb A X K R
Bk BAG—MMRER, EikE—H U T 70
XA & A

4 FEZip

(D JEX TR ST Hr R, v [ X E
FfEK TBO f55 B3, 4 EEE N EZFERKK TBO
A B S A B A3 A R AR R (i DX AR AR 43 A
Ty 22 K AB U 0 A AR VLI p AR TR b X

(2) MY EARTE FFEK TBO 4 & REOF
FATHIT 5 AR 1 2R 35 b X R 43 i 7 AN B K X
BIZRJE HBIX . YT X, Ve SR, KT, &
FAPYER . AEpg I MR R AR . X 7 N XA
TR K EB 43 Hu X, B % 0 B B AR 38 B 22 [ K
TBO M ERHIE .

(3) 745 TBO FK XX R K i B g
R RS, Hrp R0 X0 R 7 2 ek
(0. 64) , YESIEL (0. 57) UYL (0.55) HfiR
B2, A rhEl X Ry 228/ (0. 25),
S, AR KRG TBO (55 W &

() KK X Z ZE [ K TBO £ & A K
WRRRAE . I A R 0 AR PR A fE R AE . 1950
AR, BRAE R P AR A & X BE K TBO 55 5 s
1960 4RI FN 1960 4EAA, BRAE FE PG R A1 £ 1
XAE1960 H 5 A TBO {55 4, H A4 X TBO
RS 1960 AR F] 1970 AR S B XY
AW TBO {555 1970 48 5 3] 1980 4
R, TR X WERIE I KV A A g
FTBOAE = W] &5 1980 44X b JH 21 1990 4E A 9]

R3I FMEXEFMFEK TBOEXSH (1952~2004 &)

Table 3 Summer rainfall TBO correlation analysis in the eastern China divisions (1952 - 2004)

ARALHLIX T EHIX YRR AL Ak KTk AR U AT PR TR
ARt X 1
JOESS: IS 0.47* 1
TR gt ok 0.41* 0.27* 1
KL 0.13 0.15 0.50" 1
AT U —0. 38" —0.06 —0.51" 0. 04 1
15w R —0.22 0. 06 —0. 34" 0.21 0.32" 1
ETZRTR 0. 08 0. 04 0. 44% 0.47% —0.16 0. 21 1
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P R IR TBO {555 5 1990 4F
RBIZES Bl XA HA 451X TBO {55 %3
ISR AR, AR, MR KT
HERG PR K TBO $5AE B35 s A2 R P93 A A L 3
X FE7K TBO FHAEELSS s L IXAE 1990 4F4CLAHT
FIAT BRI TBO 55, {11990 4E4U5, TBO 4§
AEAS A S5 HE AR 0 M IX A6 1970 4F AR 400 A Ay
TBO FHEH 5 LUSEREAE 5

(5) # Mk X H MK TBO MR HE R0,
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