
ACI Dependence on Meteorology Aerosol and Cloud Relationship in Accordance with Stability

1. We do not deal with aerosol composition e�ect, such as, 
the in�uence of sea-salt on cloud drop activation. But in 
order to minimize this in�uence of coarse sea-salt e�ect on 
ACI, σsp for less than 1µm only has been used. 
2. Average relative humidity above the cloud top also could 
in�uence cloud microphysics. But 20 ~ 30% di�erences of 
average RH seem to be less critical for ACI in comparison 
with those in Ackerman et al. [2004] ranging from 10% ~ 
70% between  dry and humid conditions. 
3. The current even-integrated remote sensing could not 
segregate aerosol-cloud-preciptation feedback mechanism 
each other and interdependence due to their complexity 
and measurement artefacts. 
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  McComisky et al. [2009] measured various aerosol-cloud 
interactions (ACI) under various environmental conditions and 
varying meteorological conditions at Pt. Reyes (PTR), which 
demonstrated the remarkable discrepancy of regional 
meteorological environments and its role in aerosol-cloud 
interactions. 
  Shao and Liu [2009] showed ACI could be misleading when 
aerosol abundance and meteorology vary in a coherent fashion 
using the satellite remote sensings. 
   As an e�ort for the understanding of when/where 
aerosol-cloud interactions (ACI) are facilitated/suppressed, 
aerosol and cloud relationships (ACR) are examined in 
accordance with the distinctive di�erent stability conditions 
between Pt. Reyes (PTR) and Southern Great Plain (SGP). 

   PTR clouds have 2 times greater inversion strength capping 
above the mixed layer top than SGP (Fig. 3 left).
  Notably a signi�cant correlation of re with σsp is clearly 
seen even in the individual cloud scale at PTR by inspecting 
one season data only of 2005 (Fig. 3 right), which had been 
hardly identi�ed at SGP from the previous works.
   We hypothesize (Fig. 3 Middle) that the stronger inversion 
strength could suppress the cloud LWP variability, since 
inversion strength  is believed to play a rigid lid above the 
cloud top.
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Fig. 1. Relationships of relative variability (RV) and dispersion (D) with 
            the static stability (N∆θ) for PTR (red) and SGP (blue) together. 

Fig. 2. Histograms of normalized LWP (NLWP) of PTR (red) and 
            SGP (blue) with the whisker denoting its standard deviation.
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Fig 3. (Left panel) Level-averaged vertical pro�les of potential temperature (θ) and relative humidity (RH) 
            at PTR (red color) and SGP (blue color) with the standard deviation as shading.  (Middle Panel) Schematic diagram of 
            aerosol-cloud interactions in accordance with the stability condition above the clouds. (Right panel) Relationship of
            cloud drop e�ective radius (re) with aerosol light scattering coe�cient (σsp) of PTR (left) and SGP (right).  
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      The relationship of N∆θ to RV and D of PTR LWP appears to 
be consistently lower than SGP LWP. RV and D in LWP 
exhibiting negative correlation with the normalized static 
stability (Fig. 1).  
    Histograms of the normalized LWP clearly show 2.5 greater 
kurtosis of PTR than that of SGP, consistently less variable 
being LWP of PTR clouds than that of SGP clouds (Fig. 2).
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Conclusion
1. Cloud microphysics such as size is closely related with 
aerosols below the stronger stable condition along with 
suppressing cloud macroscopic variability and keeping 
the cloud close to being adiabatic during its evolution. 
2. Certainly aerosol in�uence on cloud droplets is much 
more dominant and clearly discernible in less-variable 
stratocumulus clouds, since masking e�ect is minimized. 
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  Overall the positive correlation between α and N∆θ is 
exhibited, which implies that the stronger the stability, the 
greater the adiabaticity of clouds (Fig. 4).  
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Fig. 4. Relationship of adiabaticity (α) with the normalized static 
            stability (N∆θ) of PTR and SGP together.


