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linked in ENSO years. However, all these studies are based on the hypothesis that the atmosphere’s response to ENSO is
symmetric. In fact, we demonstrate ENSO plays an asymmetric role in the EAWM-EASM link. This study divides the
variability of the EAWM into an ENSO-related part (EAWMgy) and ENSO-unrelated part (EAWMggs). The results
demonstrate that during strong EAWMEy conditions (i.e., La Nifia events), an anomalous cyclone persists from winter to
summer over the western North Pacific (WNP), which can cause a weak EASM in the following summer. In contrast,
during weak EAWMEy conditions (i.e., El Niflo events), an anomalous anticyclone persisting from winter to summer is
observed over the WNP. However, the anomalous anticyclone’s intensity is much stronger than the counterpart and is
located more southward. As a result, the intensity of EASM anomalies is stronger during weak EAWMEy years. This
asymmetry may be attributed to the different evolutions of the SST anomalies over the tropical Pacific Ocean and the
North Indian Ocean. During strong EAWMEy conditions, the SST anomalies in the tropical central-eastern Pacific decay
slowly and thus significant signals still persist in the following summer, which contribute to the persistence of the WNP
anomalous cyclone in the following summer. However, during weak EAWMgy conditions, the SST anomalies decay

quickly in the tropical Pacific, while the Indian Ocean warms significantly in the following summer. Thus the anomalous

anticyclone in the WNP results from the significantly warmed Indian Ocean through the “capacitor mechanism”.
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Fig. 1 Time series of normalized EAWMIgy (ENSO-related part of EAWM) averaged for December—February from 1957/1958 to 2001/2002 (the year

1957/1958 denotes the 1957/1958 winter)
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Fig.2 Composite seasonal mean 850-hPa streamfunction (contours; units: 10° m* s™') and 850-hPa wind (vectors; units: m s ') anomalies in La Nifia years for (a) DJF
(December—February), (b) +tMAM (March-May) and (c) +JJA (June-August); (d—f) as in (a—c) but for El Niflo years. Light and dark shadings indicate statistical

significance for streamfunction at the 90% and 95% confidence levels, respectively, according to a two-tailed Student’s  test; contour interval = 0.4 X 10° m*s ™)
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Fig. 3 Composite summation of 850-hPa streamfunction (contours; units: 10® m” s

% s7!) and wind (vectors; units: m s™') anomalies in the following summer

between La Nifia and El Nifio years. Light and dark shadings indicate statistical significance for streamfunction at the 90% and 95% confidence levels,

respectively, according to a two-tailed Student’s ¢ test; contour interval = 0.4 X 10°m?* s
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Fig.4 Composite rainfall anomalies (units: mm month™") in China for the decaying summers of (a) La Nifia and (b) El Nifio years (dashed lines denote
negative values; contour interval = 10 mm month™'; light and dark shadings indicate statistical significance at the 90% and 95% confidence levels, respectively,

according to a two-tailed Student’s ¢ test)
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Table 2  Correlation coefficients between EAWMIgy and
the two selected EASM indices (bold values indicate
statistical significance at the confidence level greater than
90%, based on the Student’s ¢ test)
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