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The impact of vegetation and ocean (SIVO) on the inter annual and inter decadal variability of Asian summer monsoon in the mid-Holocene was investigated by comparing simulations with and without dynamic vegetation in a coupled ocean-atmosphere model. 

According to a dynamic index measurement of South Asian summer monsoon, it has found that with the dynamic vegetation, the strength of inter annual and inter decadal westerly wind tends to maintain in the lower troposphere in the strong monsoon years. Based on a dynamic index measurement of western North Pacific (WNP) monsoon, the strengths of westerly wind and the south-north cross-equatorial transport are weakened in the strong monsoon years. For the two cases, the SIVO can partly change their teleconnection patterns. These suggest the SIVO contribute to the circulation variation of Asian summer monsoon with the distinct regional features. 

Singular value decomposition (SVD) analysis shows that the SIVO can also partly alter the leading correlation mode (SVD1) between precipitation and surface temperature to a different extent, which depends on the regions or whether it is inter annual or inter decadal. All of SVD1 are associated with the positive anomalies of precipitation over India and the southeastern China. The contrast analyses suggest the inter annual distribution of La Niña-like SST anomalies is an important mechanism to induce the inter annual precipitation pattern. However, the inter decadal positive temperature anomalies over the mid latitudinal WNP and negative temperature anomalies over tropical Pacific are the same important to produce the inter decadal precipitation pattern.

