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Figure S1. Simulation domain with the land cover types in color contours.

Figure S2. Aerosol number concentrations of (a) ULandAero and (b) No_Aero near the surface,
and (c) mean aerosol size distributions over the urban and rural areas as marked by black boxes
in (a) at 21:00 UTC 01 July, 2015.

Figure S3. Sensible heat flux (shading) at the surface overlaid with 10-m horizontal wind at
21:20 UTC when storm initiates for ULandAero (left) and No_ULand (right). Green contours
show the total condensate path of 0.2 kg m-2. The location of Kansas City is marked by the grey
solid line in ULandAero and dash line in No_ULand.

FIG. S4. Vertical velocity (shading) at 1-km AGL overlaid with horizontal wind at 45-m AGL
for (a) UlandAero and (b) No_ULand at 18:00 UTC (left), 19:00 UTC (middle), and 21:00 UTC
(right), and differences in (c) temperature and (d) water vapor mixing ratio at 45-m AGL
between ULandAero and No_ULand.

Figure S5. (a) Temperature (shading) at 45-m AGL overlaid with 10-m horizontal wind and (b)
Vertical velocity (shading) overlaid with horizontal wind at 1-km AGL for simulations for MYJ
PBL scheme (left) at 21:20 UTC and BouLac PBL scheme (right) at 21:00 UTC when storm
initiates. (c) The estimated storm propagation path based on the evolution of composite
reflectivity. Green contours in (a) and (b) denote the total condensate path and the grey solid and
dash lines represent the location of Kansas City. The black oval in (a) mark the initiation location
of studied storm, and the domain of (b) is denoted by the pink square in the left panel of (a).

Figure S6. (a) Occurrences of the cold pool intensity for ULandAero and No_Aero and
percentage changes of the occurrences of binned cold pool intensity due to anthropogenic aerosol
effect (green) over the time period from 22:00 to 01:30 1 July UTC. The percentage changes are
calculated by (ULandAero – No_Aero)/ No_Aero. The data are taken from 0–30 km behind the
surface gust front.

