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Some evidence for alteration of ice
clouds by aircraft emissions

* Soot associated with increasing ice concentrations in
regions of enhanced soot most probably due to aircraft
(Strom and Ohlsson, 1998); Ice effective radius reduced
by 10)—30% perturbed by aircraft (Kristensson et al.,
2000

* Trend difference in high clouds observed over regions
with computed contrail cover > 0.5% was 3.5%/decade
(land) and 1.6%/decade (ocean) between 1984 and
1990 (ISCCP data) (Fahey and Schumann et al., 2001)

* Regional climate changes due to aircraft emissions (e.g.,
U.S. after 9/11 grounding according to Travis et al.,
2002)



Combustion soot'as an ice nucleus (Moller et.al: 2005)
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Resuspendimgiactual dust samples (Asian dust -
gla et al. 2004 -
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Aerosol conc.> 0.5 pm (cm™)
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Effect of ice nucleation on UT/LS temperature and
water vapor using NCAR CAMS3 (Liu et al., 2007)
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Challenges

Laboratory measurements and fields campaign
urgently needed to understand ice nucleation
properties of aerosols as related to aerosol sizes
and composition, and to understand ice
nucleation mechanisms

Constrain ice nucleation theory and improve
parameterization.

Improve ice microphysics in the GCMSs.

Evaluation of models with field campaign data
and NASA satellite data (e.g., CLOUDSAT,
CALIPSO).



IN concentration (per liter)

10000

o
o
o

100

=
o

o

0.01

i ©-0G O-Q‘ '@‘ o

E o0-C 9@ © o

i 0 FIRE-ACE Binned

) IN Data

| — —e— FIRE-ACE Binned

2D-c Data

) U oo (Gultepe et al. 2001)

= - © ' FIRE-ACE Binned

1 FSSP ‘ice' Data

i (Gultepe et al. 2001)
-40 -30 -20 -10 0

Temperature (°C)

Paul DeMott and Anthony Prenni
(DOE Grant DE-FG02-06ER64176



