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Abstract The response of East Asian circulation during summer to anomalous perturbation kinetic energy of Rossby
wave along East Asian westerly jet and association with rainfall pattern in China are investigated using the NCAR/
NCEP reanalysis dataset and 160 stations monthly rainfall in China during 1958 - 2003. Basic airflow field can be re-
presented by zonal wavenumbers less than 3 at 200 hPa. Zonal wavenumbers more than or equal to 3 are assumed to
be the perturbation to the basic airflow field, and perturbation kinetic energy index (PKEID) of Rossby wave along
East Asian westerly jet is averaged longitudinally for 100°E - 140°E and latitudinally for £=5° from the zonal wind
maxima at each longitudinal grid. EAWJPI (East Asian Westerly Jet Position Index) is defined by the zonal wind
difference averaged for 200 hPa between (35°N - 40°N, 100°E - 140°E) and (40°N - 45° N, 100°E - 140°E), and
EAWJII (East Asian Westerly Jet Intensity Index) is defined by the zonal wind averaged over (35°N - 45°N, 100°E -
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140°E) at 200 hPa. The study focuses on the intensified or weakened anomalous perturbation kinetic energy of Ross-
by wave along East Asian westerly jet during summer. It is found that anomalous strong (weak) perturbation kinetic
energy of Rossby wave along East Asian westerly jet in summer is related to the EAW]JP (East Asian Westerly Jet
Position) moved Southward (Northward) than normal as well as the EAW]1 is stronger (weaker) than normal. The
correlation coefficient is 0. 42 between PKEI and EAWJP, and is 0. 72 between PKEI and EAW]JI during 1958 - 2003
summer respectively. The rainfall pattern in China, mid-high latitude circulation over East Asia and East Asian
summer monsoon (EASM) circulation are discussed for the intensified or weakened anomalous perturbation kinetic
energy of Rossby wave along East Asian westerly jet during summer. The results show that while PKEI is stronger
than normal, the subtropical high over the western Pacific at 500 hPa moves southward than normal, which means
East Asian summer monsoon circulation at 850 hPa is weaker than normal, the main rainfall belt in China occurs
over the Yangtze River valley during summer, and while PKEI is weaker than normal, the subtropical high over the
western Pacific at 500 hPa moved northward than normal, which means East Asian summer monsoon circulation at
850 hPa is stronger than normal, the main rainfall belt in China occurs over South China and North China during
summer. It is found that the response of East Asian circulation in summer to anomalous perturbation kinetic energy
of Rossby wave along East Asian westerly jet is caused by the changes of divergence — convergence over East Asia at
200 hPa and vertical velocity from lower to upper troposphere. When PKEI is stronger (weaker) than normal, the
convergence area at 200 hPa and the subside area maxima move to south (north) of 30°N over East Asia, in the
meantime the subtropical high over the western Pacific at 500 hPa moves to south (north) of 30°N, so EASM is
weaker (stronger) than normal and more precipitation occurs along the Yangtze River and the Huaihe River valleys
(in South China and North China) .
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Fig. 2 The interannual variations of normalized Rossby wave perturbation kinetic energy (E)) along East Asian westerly jet in the summers

of 1958 = 2003. Bold curve expresses Gauss 9 dots filter
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Fig. 3 Linear correlation between Ey and the 160 stations summer rainfall of China. Shadings indicate statistical significance larger than 0. 05
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