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Abstract: The impact of the preceding boreal winter (December-February) Southern Hemisphere Annular Mode

(SAM) on spring (March-May) rainfall over South China (RSC) and related physical mechanism were examined

statistically by methods such as correlation analysis, composite analysis, singular value decomposition (SVD) and

numerical simulation. The results show that there is a significant negative correlation relationship between the

preceding winter SAM and spring RSC. That is, winters with strong (weak) SAM are often followed by less (more)

RSC. In order to understand the physical mechanism of this relationship between signals from Southern

Hemisphere mid-high latitudes and RSC in the following season, the role of ocean as underlying surface was

investigated. It was found by diagnostic analyzing that in winters with strong SAM, latent heat fluxes change

because of the change in sea surface wind speed, thus leading to positive (negative) SSTA in 30° S—45° S

(45° —70° S). Because of large heat capacity of the ocean, the SSTA pattern persists to the following spring.

Results from diagnostic analysis show that these SSTA lead to a series of consequence: Northwestern Pacific

subtropical high weakens and the ridge extends less to west than normal years; an abnormal cyclonic circulation

exists over West Pacific region; South China (SC) is controlled by abnormal northeast wind and wind divergence;

water vapor transport to SC weakens, all these conditions lead to less RSC. The circulation anomalies related with

SSTA caused by weak SAM are reversed, thus leading to more RSC. SST sensibility experiments carried out by

CAMS3 further certify above-mentioned circulation anomalies caused by SSTA. Results show that SSTA related

with strong SAM lead to abnormal northeast wind, wind divergence, sinking movement over SC, thus leading to

less RSC. In short, the winter SAM can impact the following spring RSC through SSTA in middle and high latitude in

Southern Hemisphere, a manifestation of "ocean-atmosphere coupled bridge". The results imply that preceding




winter SAM provides a significative prophase signature for forecasting spring RSC.
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