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Abstract  Based on the long-term reanalysis and observational dataset as well as the sunspot number index, the
influence of the 11-year solar cycle on the relationship between the East Asian winter monsoon (EAWM) and the
following summer monsoon (EASM) are investigated. It is found that a weak (strong) EAWM corresponds to an
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anomalous anticyclone (cyclone) over the western North Pacific (WNP), which can persist from winter into the following
summer. By dividing the EAWM index (EAWMI) into an ENSO-related part (EAWMI-EN) and an ENSO-unrelated part
(EAWMI-res), the authors demonstrate that such an EAWM—-EASM link comes mainly from the EAWMI-EN part.
Further examinations indicate that the EAWM—-ENSO relationship depends on the solar cycle with more robust
relationship in the low solar activity (LS) categories. Moreover, during positive EAWMI-EN phases, the WNP
anticyclonic anomalies are enhanced when solar activity is low and the enhanced southwesterly to its northwest flank
extends more northward. Hence, the regions with above-normal rainfall stretch to the Inner Mongolia and Northwest
China in the spring, and a notable wet center is located in the middle reaches of the Yangtze River in the summer, which
indicates a strong EASM years. However, in the high solar activity (HS) years, both the circulation and the rainfall
anomalies are much weaker. There tends to be a much stronger EASM after a weak EAWM-EN during the LS phases than
during the HS phases. The analysis of the sea surface temperature (SST) anomalies demonstrates that in LS (HS) years the
ranges of positive correlation covering the Indian Ocean and the western tropical Pacific are larger (smaller) while the
decaying of the SST anomalies in the eastern equatorial Pacific is rapid (slow) from the winter to the following summer.

These SST anomalies contribute to differences in the persistence of the WNP anticyclone, and thus explain why a closer

EAWM-EASM relationship is established during LS years than HS years.
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summer monsoon (EASM)
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