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Abstract The observed data of precipitation at 160 observational stations of China, the ERA-40 reanalysis data and
the Empirical Orthogonal Function (EOF) and the entropy spectral analysis methods are applied to analyze the inter-
annual variations of summer (June -~ August) rainfall in China and water vapor transport fluxes over East Asia. The
results show that there is an obvious oscillation with a period of two or three years, i e. , the quasi-biennial oscilla-
tion, in the interannual variations of summer monsoon rainfall in China, especially in the eastern and southern parts
of China including South China, the Yangtze River valley and the Huaihe River valley and North China. And it is al-
so shown that this oscillation is closely associated with the quasi-biennial oscillation in the interannual variations of
the water vapor transport fluxes by summer monsoon flow over East Asia. Furthermore, the interannual variations
of sea temperature in the surface and subsurface of the tropical western Pacific are analyzed by using the sea surface
temperature (SST) data from the NCEP/NCAR reanalysis dataset and the sea temperature data in the subsurface of
the western Pacific along 137° E from Japan Meteorological Agency, respectively. And it is revealed that there is al-

so a significant quasi-biennial oscillation in the interannual variations of thermal state of the tropical western Pacific.
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In this paper, the correlative and composite analysis methods are applied to discuss the influence of the quasi-biennial
oscillation of thermal state of the tropical western Pacific on summer rainfall in China and water vapor transport over
East Asia, and it is shown that the quasi-biennial oscillation in the interannual variations of thermal state of the trop-
ical western Pacific has a great impact on the East Asian summer monsoon and the water vapor transport driven by
the monsoon flow. Besides, the influence of the quasi-biennial oscillation in the interannual variations of thermal
state of the tropical western Pacific on the quasi-biennual oscillation in the interannual variations of the summer mon-
soon rainfall in China is simply discussed by using the teleconnection theory of the East Asia/Pacific (EAP) pattern.

From the above-mentioned analyses, the physical mechanism of the quasi-biennial oscillation of summer rainfall
in China may be summarized as follows: If the thermal state of the tropical western Pacific is in a warming state dur-
ing a winter, then the convective activities will be intensified around the Philippines in the following spring and sum-
mer, which can cause weak summer monsoon rainfall in the Yangtze River and the Huaihe River valleys through the
EAP pattern teleconnection. And due to the intensification of the convective activities around the Philippines, a
strong convergence of atmospheric circulation will appear over the tropical western Pacific. This will trigger a strong
upwelling in the tropical western Pacific. As a consequence, the thermal state of this region will turn into a cooling
one in the following winter. On the other hand, since the tropical western Pacific will in a cooling state during the
following winter, the convective activities will weaken around the Philippines in the spring and summer of the third
year, which can cause strong summer monsoon rainfall in the Yangtze River and the Huaihe River valleys through
the EAP pattern teleconnection. And due to the weakening of the convective activities around the Philippines, a di-
vergence of atmospheric circulation will appear over the tropical western Pacific in the spring and summer of the
third year. As a consequence, the thermal state of these ocean regions will again turn into a warming one in the win-
ter of the third year.

Key words the East Asian summer monsoon, rainfall, the quasi-biennial oscillation, the tropical western Pacific
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Fig 1 The spatial distribution (a) and the corresponding time coefficient series (b) of the first component of EOF analysis (EOF1) of summer
(Jun— Aug) rainfall in China from 1951 to 2000, and the entropy spectrum of the time coefficients (c). EOF1 explains 16. 40% of the variance
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Fig. 2 Interannual variations of the summer (Jun - Aug) rainfall anomaly percentage in the Yangtze River and Huaihe River valleys from

1951 to 2000. The climatological mean of monthly rainfalls in this region for 30 years from 1961 to 1990 is taken as the normal in the region
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Fig. 3 The spatial distribution (a) and corresponding time coefficient series (b) of the first EOF component of meridional water vapor
transports over the region from the Bay of Bengal, the South China Sea (SCS), the tropical western Pacific (TWP) to East Asia during sum-
mer (Jun— Aug), and the entropy spectrum of the corresponding time coefficients (¢). The moisture and wind fields data are taken from the
ERA-40 reanalysis dataset. EOF1 explains 24. 2% of the variance
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Fig.7 (a) The time-depth cross section of the sea temperature (ST) anomalies (*C) averaged over 5°N -

10°N along 137°E in the subsurface

of the tropical western Pacific (The data are taken from the dataset observed by the Oceanographic Research Vessel “Ryofu-Maru”,

JMAI261); (b) the entropy spectrum of the winter sea temperature anomalies averaged over 5°N - 10°N along 137°E in the 150 m subsurface

of the tropical western Pacific
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Fig. 8 The lagged correlations between the Igam defined in this paper and the monthly SST anomalies averaged over the regions of
Nifio. West (0°~ 14°N, 130°E -150°E) (solid line) and Nifio 3. 4 (dashed line) during 1958 — 2000. “0” denotes the simultaneous correlation,

“—” and “+” the SSTA in the month before and after, respectively
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Fig. 10 Schematic diagram of the East Asia/Pacific pattern teleconnection of the summertime circulation anomalies over the Northern Hemisphere
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