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Rainfall Frequency
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Main Factors Affecting Rainfall
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Lower Tropospheric Static Stability 
(LTSS)

y = -0.5754x + 13.221
R2 = 0.9123

y = -0.7684x + 15.443
R2 = 0.7644

y = -0.1404x + 12.24
R2 = 0.3365

9

10

11

12

13

14

15

16

0-1000 1000-
2000

2000-
3000

3000-
4000

4000-
5000

5000-
6000

Aerosol Number Concentration (per cm^3)

LT
SS

 (C
el

si
us

 D
eg

re
e)

LWP:>0.8mm
LWP:0.4-0.8mm
LWP:0.0-0.4mm
Linear (LWP:>0.8mm)
Linear (LWP:0.4-0.8mm)
Linear (LWP:0.0-0.4mm)M

or
e 

un
st

ab
le



Stability and Aerosols
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Water vapor

Atm stability
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Radiative Effects: 
increase stability

Invigoration effects: 
reduce stability

Higher aerosol 
loadings in stable atm



Cloud Thickness
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Cloud Thickness for Different CBH
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Another Effect?
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Invigoration Vs Suppression
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Radiative Effects: 
increase stability

Invigoration effects: 
reduce stability

Higher aerosol 
loadings in stable atm

Aerosol Indirect effect: 
suppress rainfall



Co-location with MODIS retrieval

Higher base clouds 
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Conclusion

• Two effects are identified to be able to explain the 
relationship between the rainfall frequency and 
aerosol number concentration. 

• These two effects compete with each other, and 
the cloud base height is a factor determining the 
relative strength of these two effects.
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