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1: Surface Temperature; 2: Surface Specific Humidity; 3: Total Precipitation; 
4: Zonal Wind; 5: Meridional Wind; 6: Total Cloud Fraction; 7: Cloud Liquid 
Water Path; 8: PBLH. + Positive correlation (dotted); - Negative correlation
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Å Climate sensitivity of pollutants (Correlation > 0.3)
- Sub-regional cooperation for air pollution control



2

NCAR-CESM1.0.3 with CAM5 physics and embedded chemistry scheme, coupled 
with 3D ocean model (POP). A transient simulation was conducted to provide 
the initial conditions of year-1985. Prescribed emission in year-1985 was used 
for the 100-year simulation. Monthly output with the resolution of 0.9ox1.25o.
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This configuration allows the aerosol-meteorology and air-sea coupling.

Model and Experiment Design

Credit to Research Center of Environment Change, Taiwan
Tsai et al.(2016)
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*What are the major meteorological factors associated with  the 
variability of surface sulfate in the polluted areas?

1985 Emission 
Lamarqueet al.(2016)



Å The annual and seasonal regional relative standard deviation of the three major polluted 
areas are similar, can be as large as 7 % and 14 %. It should be noticed that the values in 
the sub-regions could be larger. The results indicate the important role of meteorology on 
the variability of surface sulfate. 

RSD 10-14%

Annual Surface Sulfate Concentration



Å Emission
Å Gas-phase reaction 
Å Aqueous-phase reaction 
ÅWet deposition
Å Dry deposition 
Å Transported by Wind
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Temperature (T), Specific humidity (Q), Precipitation (Pr), Cloud fraction (C), Cloud liquid water path (Cw), 
PBLH (Ph), Wind (U,V), Sulfate (SO4)
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Correlation Analyses

*The slashed areas are significant at 95% level


