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Abstract The intensity of the East Asian Summer Monsoon (EASM) has a close relationship with the distribution of
rain bands and drought—flood patterns over China. To better do short-term climate prediction of EASM intensity, its
multiscale variation characteristics and relationship with SST and 200 hPa zonal wind at interannual and interdecadal

scales were studied using the wavelet transform method, Lanczos filter, and cross-validation. Subsequently, a multiscale
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statistical physical prediction model for EASM intensity, based on precursor signals, was constructed using the method of
optimal subset regression. The results showed that EASM intensity exhibits quasi 4-, 13- and 43-year periodic oscillations.
At the interannual scale, the SST in the eastern equatorial Pacific (10°N-10°S, 160°W—-80°W) during the previous winter
shows the largest significant negative correlation with EASM intensity, and has larger significant negative correlation
with precursor signals in the 200 hPa zonal wind field. At interdecadal scales, the difference in 200 hPa zonal wind
between approximately 60°S and 35°S has the largest significant positive correlation with EASM intensity. It also has
larger significant positive correlation with precursor signals in the SST and 200 hPa zonal wind field, which includes the
SST over the tropical Indian Ocean, low-latitude southeastern Pacific, and low-latitude southern Atlantic Ocean, and the
200 hPa zonal wind over the Asian subtropics. The potential of the two above-mentioned precursory factors in predicting
EASM intensity was discussed, and the possible physical processes linking the EASM intensity and the two precursory
factors at interannual and interdecadal scales explored. The multiscale optimal subset regression prediction model for
EASM intensity was constructed with these precursor factors. The model not only showed better prediction ability for the

40 &
Vol. 40

interannual variation of EASM intensity, but also demonstrated certain predictive capability for extreme years.
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Fig. 1 (a) Anomalous EASM (East Asian Summer Monsoon) intensity (EASMI) from 1948 to 2010, (b) its wavelet transform coefficient, based on the

Mexican hat wavelet, and (c) its mean global wavelet power spectrum (MGWPS). The dashed line in (a) represents the linear trend. The light and dark shaded

areas in (b) represent the regions with statistical significance at 0.10 and 0.05 levels, respectively; the cross-hatched regions at both ends indicate the areas with

boundary effects. The dashed line in (c) represents statistical significance at the 0.10 level, based on the Monte-Carlo method
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Fig. 5 The (a) 200 hPa and (b) 850 hPa summer wind regression patterns associated with the difference in 200 hPa zonal wind between approximately 60°S
and 35°S. The zonal and meridional arrows represent regression coefficients of u and v components, respectively. “A” and “C” represent anticyclonic and

cyclonic anomalous circulation, respectively
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Fig. 6 The observed (filled circles) and fitted (open circles) EASMI during 1951-2004, and the observed (filled circles) and predicted (open circles) EASMI

during 2005-2013, at the (a) interannual and (b) interdecadal scales, based on multi-scale optimal subset regression. “R” represents the correlation coefficient
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Fig. 7 The observed (filled circles) and fitted (open circles) EASMI during 1951-2004, and the observed (filled circles) and predicted (open circles) EASMI

during 2005-2013
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Fig. 8 The observed (filled circles) and predicted (open circles) EASMI during 1949-2013 on the (a) interannual and (b) interdecadal scales, and (c) their

sum, based on cross-validation method
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