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Abstract: Based on the baseline concentration data of atmospheric CO, observed from the GAW stations, 2
considering the heterogeneous distributional characteristics of CO, concentration among different economic eBiNI

regions and land use types, this paper constitutes a dynamical heterogeneous atmospheric CO, concentration
data set that varies monthly within a regional climate model domain around China. By running the RegCM4-CLM3.5
regional climate model with the dynamic heterogeneous CO, concentration data set, the climate change
characteristics of the East Asia from March 2000 to February 2009 are simulated and the model outputs data are
analyzed by comparison method. The possible mechanism that the dynamic heterogeneous CO,, distribution causes
different regional climate change is also studied. The simulation study shows that the greenhouse effect of CO,
might have been aggrandized about 10% in the tranditional climate simulation due to the improper assumption of
stable and homogenous atmospheric CO, concentration. Then the paper analyzes the possible mechanism of
greenhouse effect reduction induced by the dynamic heterogeneous CO, concentration distribution. The analysis
indicates that the greenhouse effect by CO, itself (always referred as changing atmospheric transmittivity) is not
the main reason to deduct temperature in the Exp2. The variety of atmospheric CO, concentration influences on
the CO, partial pressure between atomosphere and internal plant cell first, and then the land plants adjust to this
change by altering their stomatal conductance, which affects the water evapotranspiration from plant leaf to
atmosphere consequently. On the one hand, these effects affect environmental temperature through the



evaporation cooling, on the other hand, the evaporated moisture alter the air humidity and influence the formation
and amount of low cloud. In winter, most plants are under dormancy season, there are little response to the
change of atmospheric CO, concentration, and then the change of the humidity and low cloud is unconspicuous.

In summer, the most plants are under the vigorous growing period and there are more active biological actions
that tranfer more water vapor into the atmosphere and then more cloud formatted due to this CO, physiological

forcing effect. The increased low cloud resist the solar shortwave radiation from reaching the lower part of the
atmosphere and cause temperature reduction, on the other hand, the radiative cooling effect from the top of the
cloud can also cause lower temperature in the troposphere.
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