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1. Correlation between environmental parameters and PM10 

To see whether clouds have any effects on aerosols, correlation analyses between 

cloud cover and ground-based PM10 have been performed over the PRD region. As 

shown in Figure S1, the correlation between cloud cover from MODIS/Aqua and 

ground-based PM10 over the PRD region is negligible. It could be partly due to the 

fact that PM10 concentration is measured on the ground, which is not affected by 

the sky conditions at all. 

  Also, we performed correlation analyses between environmental parameters such 

as pressure vertical velocity, wind shear, low troposphere stability (LTS), and 

moisture flux divergence (A), and PM10 concentrations. The results are shown in 

Figure S2. No significant correlations are seen, partly because PM10 

concentrations are a function of emissions over the PRD region. 

2. Z-R relationship stratified by PM10 

  Both rain rate and radar reflectivity for three categories of rainfall have been 

derived, so it is possible to estimate how the Z-R relationship might vary with 

aerosol content. Figure S3 describes how the Z-R relationship varies with aerosol 

content. It is difficult to tell whether the Z-R relationship changes as aerosol 

loading changes. This is likely due to the fact that the Z-R relationship is largely 

affected by hydrometeor size, meteorological factors, among others, rather than 

aerosol particles. In addition, the radar reflectivity caused by aerosol particles can 

be negligible compared with hydrometeors.  
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Figure S1. Scatter plot showing the relationship between cloud cover from MODIS/Aqua 

and ground-based measured PM10 over the PRD region. The red line represents the 

least-squares regression line. The sample size is given by N.  

 

 

Figure S2. Scatter plots showing the relationships between (a) pressure vertical velocity, (b) 

vertical wind shear, (c) LTS, and (d) A as a function of ground-based measured PM10 over the 

PRD region. The red lines represent least-squares regression lines.  
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Figure S3. Radar reflectivity as a function of rain rate in different PM10 concentration bins for 

shallow, stratiform, and convective rain types. 

 



 

 

4 

 

Table S1. Criteria used to classify the precipitation intensity type and statistics describing each 

precipitation intensity type in general, and under clean and polluted conditions. The percentage 

numbers denote the ratio of number of profiles for light, moderate and heavy convective 

precipitation subtype, respectively, to the total radar profiles. Data are from TRMM PR retrievals 

made over the PRD region. 

Precipitation 

intensity Filtering criteria Clean (%) Polluted (%) 

Light  ≤ 10 mm/h 36.4 34.8 

Moderate  10-20 mm/h 33.1 40.0 

Heavy  ≥ 20 mm/h 21.0 46.8 
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