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Why ultrafine:

1) direct

2) indirect
cloud-
albedo
lifetime ?
precipitation ?

fine

ultrafine

water related



precipitation (water budget)

grazing and irrigation experiment
Inner Mongolia 2009



Reducing the
uncertainties

models

and
measurements

IPCC 2007



Reducing the
uncertainties in 

model input
parameters

measurement
of cloud

microphysics
relevant aerosols

+…..
Z.Levin, Aerosol Pollution Impact on Precipitation: 
A Scientific Review, 2007

IPCC 2007



Measurements require both, well 
defined environmental conditions

and long term data sets

two examples

Uniform land use

Uniform land use

900 km

Uniform land use

Western Australian wheat belt Steppe, Inner Mongolia (> 1000 km)



Western Australia
regional scale production of ultrafine aerosol following drastic land 

cover change and > rising ground water table

Uniform land use
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Uniform land use



Western Australia
regional scale production of ultrafine aerosol following drastic land 

cover change and > rising ground water table

900 km

Uniform land use

900 km

Uniform land use

AEROSOL > 10 nm

# / cm3



Western Australia
regional scale production of ultrafine aerosol following drastic land 

cover change and > rising ground water table

Uniform land use
Uniform land use

900 km

Potential CCN (> 60 nm) 

Uniform land use



Western Australia
regional scale production of ultrafine aerosol following drastic land 

cover change and > rising ground water table

Uniform land use
Uniform land use

900 km

Uniform land use



Western Australia
regional scale production of ultrafine aerosol following drastic land 
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Western Australia
regional scale production of ultrafine aerosol following drastic land 

cover change and > rising ground water table
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Western Australia
regional scale production of ultrafine aerosol following drastic land 

cover change and > rising ground water table

Uniform land use
Uniform land use

900 km

Uniform land use

Wang and Feingold, 2009a





BOTH



900 km

Inner Mongolia, summer 2009 



900 km

Inner Mongolia, 
high visibility, particles > 300 nm (5-15/cm3)



900 km

Inner Mongolia, 
ultrafine particle production?
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900 km

Inner Mongolia, 
ultrafine particle production?
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900 km

Inner Mongolia, 
ultrafine particle production?

WIND 310 o, 8 m/sec, 55 km distance
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900 km

Inner Mongolia, 
ultrafine particle production?

XILINHOT WIND 310 o, 8 m/sec, 55 km distance
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900 km

30 min40 min
35 min

PP
Coal fired PP KA

SIZE DISTRIBUTIONS IN POWER 

PLANT PLUME,  

GROWTH RATE >10 nm/h



900 km

Inner Mongolia, long term data sets
frequency of rainy days in summer

~ 2000 km





Inner Mongolia, 
flood/drought,

erosion / desertification



900 km

SUMMARY

Ultrafine particles and derived CCN are
relevant for regional scale precipitation

Point or distributed sources

Main climate effects in semiarid climates
/ remote (agricultural) areas

Quantification requires in situ
measurements


