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Precipitation Susceptibility



Precipitation Susceptibility

Hypothesis: Clouds within a limited range of conditions are
susceptible to aerosol (vis-a-vis precipitation)

Parcel model
< din R R = rainrate l
o~ N = drop conc. (or aerosol) -
din N P ( )1 .
1.00 |
B I A __ 095 \\
[ « KK ] £ 0.90- N
1.0 - o O.@%g'ég‘s,(z o E[I:E)H —- - é 255
<3, n ® 0.80
%ooié . “ 075
=1 o e -
%) e “3&s  microphysical 070 LES of TradeCu
051 autoconversion %-;;v“ sensitivity 0.65
I i 1 060 — —A— | arge eddy simulation
&i 1 Cloud Parcel Model: —@—Adiabatic -©—Sub-adiabatic
ﬁfn 4 T T T T ‘ T T T ‘ T T ]
o S/B = (145Tta)” k . 20 40 60 w0 000 1200
(00 1 I R ST S LWP, g m-2
0.001 0.01 0.1 1.0 10
Trep/ Tdriz Trep = replenishment time scale

_ _ Feingold and Siebert 2009
Wood et al. 2009 7T .., = drizzle time scale Sorooshian et al. 2009



Nucleation Analog robert McGraw (PRL 2003; 2004)

Contours of constant drizzle formation rate (radius 50 micron)
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v = mean cloud droplet volume
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L = liquid water fraction
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Arrows, point in direction of
increasing rate depict sign
and magnitude of the

relative rate sensitivity

The thick line marks the
cross-over boundary:

J = steady state drizzle rate (drops/cc-s)



