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Abstract Sulfate (SO4%) and black carbon (BC) can modify the energy budget of the earth-atmosphere system by
scattering or absorbing solar radiation, thereby causing changes in local thermal and cloud processes, and even
adjusting the atmospheric circulation and climate system. As one of the subsystems of the East Asia summer monsoon,
the South China Sea summer monsoon (SCSSM) has an important interaction with the East Asian atmospheric

circulation and precipitation, but the influence of SOs* and BC on the SCSSM and its mechanism are still poorly
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understood. This study uses the CESM (The Community Earth System Model) CAM5.1 module to study the effects of
S04% and BC on the meridional sea-land thermal difference between South China Sea and South China, the convection
in the Indo-China Peninsula, the breakup of the western Pacific subtropical high, and the onset of the South China Sea
summer monsoon. The dynamic and thermodynamic mechanisms of aerosols affecting on SCSSM onset are emphasized.
The simulation results show that both SO4* and BC are conducive to the enhancement of the stability of the entire
troposphere in the Indo-China Peninsula, triggering the anomalous subsidence airflow over the Indo-China Peninsula,
dynamically inhibiting the convection in the Indo-China Peninsula, and causing the delays of subtropical high belt
breakup by 2 (SO+*) and 1 (BC) pentad respectively, from late spring to early summer. At the same time, thermally, the
reversal time of spring meridional sea-land temperature difference was delayed / advanced by SO4% /BC respectively.
Integratedly, the consistent dynamic and thermal effects of SO4> delay the onset of SCSSM by 1 pentad. While, BC

exerts insignificant effect on the onset of SCSSM, which may be due to the opposite dynamic and thermal effects of

BC.

Keywords Sulfate, black carbon, South China Sea summer monsoon, Indochina convection, Monsoon onset
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Figure 6 (a) Time-altitude variation of SO,%induced temperature in Indo-China Peninsula (10~20 °N, 100~110 °E), (b) Change of the advective heating
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short-wave heating rate (shading, unit: K d*) and turbulent diffusion heating rate caused by BC(contour line, unit: K d) (contour interval is 0.1), (c)
Change of the advective heating rate of the Indo-China Peninsula (unit: K d*) caused by BC.
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