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Figure S1: The horizontal distribution of coarse-mode aerosol optical depth derived from Terra MODIS, 15 

wind fields at 500 hPa, and 72 h back trajectories from the HYSPLIT model on 20 June 2010. The red 

box indicates the study area, and the geolocations of the four starting points are at 28.5 N, 111 E; 29 N, 

113 E; 30 N, 110 E; and 29.5 N, 115 E, with altitudes of 1000 m (blue line), 2000 m (green line), and 

4000 m (red line), extrapolated from 20 June 2010 at 13:00 UTC. 
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Figure S2: The horizontal distribution of coarse-mode aerosol optical depth derived from Terra MODIS, 

wind fields at 500 hPa, and 72 h back trajectories from the HYSPLIT model on 11 June 2012. The red box 

indicates the study area, and the geolocations of the four starting points are at 29.5 N, 115.5 E; 28.9 N, 

117 E; 29.2 N, 112.5 E; and 29.5 N, 118 E, with altitudes of 1000 m (blue line), 2000 m (green line), and 25 

4000 m (red line), extrapolated from 11 June 2012 at 18:00 UTC. 
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Figure S3: The horizontal distribution of coarse-mode aerosol optical depth derived from Terra MODIS, 

wind fields at 500 hPa, and 72 h back trajectories from the HYSPLIT model on 16 June 2012. The red 30 

box indicates the study area, and the geolocations of the four starting points are at 29.5 N, 110 E; 29 

N, 111.5 E; 30 N, 115 E; and 28.5 N, 110 E, with altitudes of 1000 m (blue line), 2000 m (green line), 

and 4000 m (red line), extrapolated from 16 June 2012 at 13:00 UTC. 
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Figure S4: The fields of wind and temperature at 300 hPa (a,b) and 750 hPa (d,e) averaged from 46 selected 

dusty days (left column) and 92 selected pristine days (middle column) in JJA during the 2000-2013 period, 

based on ERA5 reanalysis data at a 0.25° × 0.25° horizontal resolution, and the associated differences between  

the two conditions for each variable (dusty minus pristine, right column).  
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Figure S5: The mean SlopeC for warm rain as functions of near surface rain rate (NSRR) and precipitation 

top temperature (PTT) under pristine (the left column) conditions, dusty (the middle column) conditions and 

the differences between them (dusty minus pristine, the right column). 
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Figure S6: The mean SlopeA (a, b), SlopeB (c, d) and SlopeC (e, f) as functions of precipitation top temperature 

(PTT) for stratiform (the first column) and convective (the second column) rains under pristine (dotted line) 

and dusty (solid line) conditions. Overlapped are the contoured occur frequency (%) of samples under dusty 

conditions. 50 
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Figure S7: For a given PTT, t test significance for the differences between SlopeA (a, b), SlopeB (c, d), and 

SlopeC (e, f) of stratiform (the first column) and convective (the second column) precipitation for pristine and 

dusty conditions (red (black) line indicates the 95 % (99 %) confidence level at 100 degrees of freedom). 55 
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Figure S8: The mean SlopeC as functions of precipitation top temperature (PTT) for warm rain under pristine 

(dotted line) and dusty (solid line) conditions (a). Overlapped are the contoured occur frequency (%) of 

samples under dusty conditions. For a given PTT, t test significance for the differences between SlopeC of 60 

warm rain for pristine and dusty conditions (b), red (black) line indicates the 95 % (99 %) confidence level at 

100 degrees of freedom. 
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Figure S9: For a given NSRR, t test significance for differences in PTT between stratiform (a, d), convective 65 

(b, e) and warm (c, f) precipitation in pristine and dusty conditions (the first row) and between strong CAPE 

and weak CAPE in pristine conditions (the second row), red (black) line indicates the 95 % (99 %) confidence 

level at 100 degrees of freedom. 
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Figure S10: On June 25, 2011 and July 9, 2011, the vertical and horizontal distribution of cloud and aerosol 

layers observed by the Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observations (CALIPSO) lidar 

vertical feature mask (VFM) data product. Where the blue line in indicates the CALIPSO footprint. 
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Figure S11: The precipitation top temperature (PTT) against near surface rain rate (NSRR) for new 

stratiform (a) , convective (b) and warm (c) precipitation samples under pristine (dotted curves) and dusty 

(solid curves) conditions (the first row). For a given NSRR, t test significance for differences in PTT between 

stratiform (d), convective (e) and warm (f) precipitation in pristine and dusty conditions (the second row), red 

(black) line indicates the 95 % (99 %) confidence level at 100 degrees of freedom. 80 
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Figure S12: The variation of PTT0 with updraft velocity (W, Pa s-1) at 500 hPa (a,c) and 750 hPa (b,d) for 

deep stratiform precipitation (the first row) and deep convective precipitation (the second row) under pristine 

conditions. The results are derived from randomly selected 70% precipitation samples from total. 85 
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Figure S13: As same as Figure S12, but for U and V wind shear (m s-1). 
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Figure S14: As same as Figure S12, but for relative humidity (RH, %) . 

 


