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摘要 本文利用区域气候模式RIEMS2.0(Regional Integrated Environmental Model System)和2006年以及2020年三种排放情

景下的排放资料,研究了2006年气候背景下的人为气溶胶的浓度分布特征及辐射效应,估算了未来不同排放情景下人为气溶胶的主要成

分硫酸盐、硝酸盐、黑碳、有机碳(含二次有机碳)的综合气候效应.结果表明:(1)2006年中国地区人为气溶胶浓度硫酸盐>有机碳>硝

酸盐>黑碳,其区域柱浓度平均值分别为6.0、4.0、1.3和0.3 mg/m2.(2)2006年硫酸盐、硝酸盐、有机碳和黑碳的平均辐射强迫分别

为-1.32、-0.60、-0.40和0.28 W/m2.硫酸盐、硝酸盐和有机碳的负辐射强迫超过黑碳的正辐射强迫,人为气溶胶总辐射强迫为-
1.96 W/m2.(3)人为气溶胶的辐射效应及引起的地面气温变化对排放源非常敏感,未来采取不同排放政策导致的人为气溶胶的含量及

辐射效应有较大差异.在未来排放增加的情景下,各区域的气溶胶浓度、辐射强迫、气温下降幅度和降水减少幅度也相应加大.
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Abstract： The Regional Integrated Environmental Model System (RIEMS2.0) and the emission data of 2006 and 

2020 were used to simulate the distributions and climate effects of anthropogenic aerosols sulfate, nitrate, black 

carbon and organic carbon for the entire year of 2006. The results show that:(1)The regional average column 

burdens of sulfate in 2006 are the largest among the anthropogenic aerosols, followed by organic carbon, nitrate, 

and black carbon, with the regional average value of 6.0, 4.0, 1.3 and 0.3 mg/m2, respectively.(2)The regional 
average radiative forcing (RF) of sulfate, nitrate, organic, and black carbon are -1.32, -0.60, -0.40, and 0.28 

W/m2, respectively. The negative RF of sulfate, nitrate, and organic carbon are larger than the positive RF of 

black carbon. The net RF of anthropogenic aerosol is -1.96 W/m2.(3)The radiative effects and temperature 
change caused by anthropogenic aerosols are sensitive to emission inventory. The column burdens and climate 

effects of anthropogenic aerosols are strongly influenced by the emission scenarios. In future, the larger emission 

intensity may cause more considerable negative RF, temperature drop and precipitation reduction. 
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