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Radiative forcing of climate between 1750 and 2005
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Reducing the
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models

and
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Z.Levin, Aerosol Pollution Impact on Precipitation:

A Scientific Review, 2007
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Figure 3-1: Typical particle number size distribution. The shaded band represents the range
of sizes activated as CCN at 0.3% SS, a typical median SS in clouds.



SKIT Measurements require both, well
defined environmental conditions
and long term data sets

two examples

Uniform land use

Perth WA Australien

Uniform land use

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

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

o aTEmci Ym @

—

Parameter West (agriculture) East (natural vegetation) .
ground cloud base ground cloud base
! Temperature [°C ] 16 10 20 6
Pressure [hPa] 975 900 975 800
Dewpoint [°C
; P e 1 9 6 3.9
Water [g/m3]
- Potential CCN ~350 H

Cloud droplets [/cm3] 247

Average diameter [um] 8.3

Liquid water content
[g/m3] 0.10

Note the difference of water vapor converted into LWC
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Western Australia

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

.ﬂ(IT. P MURDOCH Qm S -

—

[3,]
o

oy
o

E Parameter West (agriculture) East (natural vegetation) .
a 30 ground cloud base ground cloud base
2 2
o
£ 10 ' Temperature [°C ] 16 10 20 6
E ' s 10 5 2 2 gl Pressure [hPa] 975 000 975 800
= Droplet size (diameter) [um]
Dewpoint [°C ]
. 1 9 6 3.5

Water [g/m3]

Potential CCN ~350

Cloud droplets [/cm3] 247

Average diameter [um] 8.3

Liquid water content
[g/m3] 0.10

Note the difference of water vapor converted into LWC
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Western Australia

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

R~LWP*N,"
“’ ST gueeh Y @
R =rain rate (cloud base) h b s A .

A
LWP = liquid water path (macro) et *

_ . . Parameter West (agriculture) East (natural vegetation)
N, = drop conc {microphysical) ground cloud base ground cloud base .
a~1.50
p~0.67 ' Temperature [°C ] 16 10 20 6
Pressure [hPa
Wang and Feingold, 2009a - [hPa] 975 900 975 800

Dewpoint [°C ] 11 9 6 5.5

Water [g/m3]

Potential CCN ~350

Cloud droplets [/cm3] 247

Average diameter [um] 8.3

Liquid water content
[g/m3] 0.10

Note the difference of water vapor converted into LWC




Flood or Drought: How Do Aerosols Affect
Precipitation?

Daniel Rosenfeld, ef al.

Science 321, 1309 (2008):
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Flood or Drought: How Do Aerosols Affect

Precipitation? H
Daniel Rosenfeld, et al. OT

Science 321, 1309 (2008)
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Inner Mongolia,
h visibility, particles > 300 nm (5-15/cm?)
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Inner Mongolia,
ultrafine particle production?
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Inner Mongolia,
ultrafine particle production?




Inner Mongolia,
ultrafine particle production?
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Inner Mongolia,
ultrafine particle production?
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The Impact of Aerosols on the Summer Rainfall Frequency in China Fig. 6. The trend of the rain frequency [days (10 yr)~'] in summer for (top) 1955-79 and
(bottom) 1980-2005. Stations significant at the 90% level are indicated by filled symbols. In

YonG-SanG CHol anp CHanc-Hor Ho contrast to the situation before 1979, the rain frequency has rapidly decreased since 1980,
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Precipitation anomaly (%)

(b} Trend of amount, 1956=2005, %./10yr, Jan—Dec
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Figure 10. The spatial distribution for cloud droplet num-
ber concentration (CDNC, em”) and cloud effective radius for
water clouds (CERW, um) averaged for 2003 - 2006.



Inner Mongolia,
flood/drought,

erosion / desertification

<1 Graupel or small hail
& Raindrop
@ Larger cloud droplet
* Small cloud droplet
* Smaller cloud droplet

Flood or Drought: How Do Aerosols Affect
Precipitation?
.. Daniel Rosenfeld, et al.

& Science 321, 1309 (2008);
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SUMMARY




