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Objectives -

1) Exercise the DeMott et al. (2010) and Niemand et al.
(2012) IN parameterizations using middle
tropospheric measurements of coarse mode aerosol

2) Show informative comparison (closure?) of
parameterized IN with satellite-retrieved crystal
concentration (MT layer clouds)

3) Examine parameterized IN sensitivity to temperature

4) Examine parameterized IN concentration variability
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F16G. 14. Comparison of different parameterizations for the temperatures (a) —15° (b) —18°,
and (c) —25°C: DeMott et al. (2010) (purple), Hoose et al. (2010) (green), Phillips et al. (2008)
(blue), and this study (black). In (b) the turquoise dots represent the measured IN with the
back ground subtracted.



Wing-mounted Coarse Aerosol Instruments - VOCALS and ICET




DeMott et al., PNAS, 2010

Niemand et al., JAS, 2012

NlN = SAanp(st)
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Conclusions:

1) Comparison of parameterized IN and satellite-retrieved
cloud ice concentration

2) Using D10 the IN temperature sensitivity is ~ 10-fold
over -10 °C to -30 °C temperature interval

3) Using N12 the IN temperature sensitivity is ~ 300-fold
over the -10 °C to -30 °C temperature interval

4) With D10, IN variability is smaller, implying less
variability of crystal concentration, in models, and In
comparisons to retrievals



Cumulative Concentration, SL!

DeMott et al., 2010

Meyers et al. (1992)

Freezing+Deposition
Freezing+Deposition+Contact

[Em—
o
S
S

T

0.10+

0.011

100%?4 ?4 T4 T ?
| 1

T i T

1 L 1

-30

-20 -10
Dew Point Temperature, °C

0

® = VOCALS
A=ICET

Niemand et al., 2012

Meyers et al. (1992)
-------- Freezing+Deposition
Freezing+Deposition+Contact

100005 ~_
e |
N
=) ]
= ]
8
= [
5 2
g 1.00: A *
@) i [
(D]
Z »
=
é 0.10; VN =
5 i
O [

oot dl Il ]l l .

-30 -20 -10 0

Dew Point Temperature, °C



Publications that do (will) acknowledge ICET work:

Cal, Y., J.R.Snider and P. Wechsler, Calibration of the passive cavity
aerosol spectrometer probe for airborne determination of the size
distribution, Atmos. Meas. Tech., 6, 2349-2358, doi:10.5194/amt-6-2349-

2013, 2013

J.R.Snider, D.Leon, Z.Wang and D.Zhang, Coarse Particle and Derived
Ice Nuclei Concentrations in the Northern and Southern Subtropical
Middle Troposphere, In preparation



