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Vocals G-1 Flights

Seventeen flights during the program, mostly E-W to
examine gradients in cloud and aerosol properties.



October 28 Gradient Flight



October 28 Flight Profile
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October 28 Aerosol number conc.

Smooth decrease in accumulation mode #concentration
with distance offshore.
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October 28 CCN Gradient

CCN at 3 different %SS identical.  All particles activated
at 0.2%.  Trend identical to PCASP particle concentrations
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Aerosol composition
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Composition dominated by sulfate near-shore indicating
anthropogenic source.  Aerosol highly acidic, tending to be
higher near the coast.



October 28 CDNC

CDNC respond in the expected way to the gradient in
aerosol concentration.
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October 28 Droplet Size

Decrease in CDNC and aerosol concentration with distance
offshore is associated with an increase in droplet size.
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October 28 drizzle

Highest drizzle concentrations associated with lowest
droplet concentrations and the largest mean diameters.
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Autoconversion-  The conversion of cloud

droplets to drizzle

Autoconversion rate (g/m3/s), P = P0T

Where-

T is the threshold function that describes the
onset of drizzle.

P0 is the conversion rate after the onset of the
autoconversion process



Threshold Function
(Liu, Daum, McGraw, GRL, 2005)

TLDM = 1/2(xc
2 + 2xc + 2)(1+xc)exp(-2xc)

Where, xc = 9.7 x 10-17N3/2L-2

If cloud microphysics are such that 1/xc >> 1, P = P0 and the cloud
drizzles.  If 1/xc << 1, P = 0 and the cloud does not drizzle.  Transition
region 0.3< 1/xc <1.2.
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Threshold Function

How well does the LDM threshold function work?
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Data from 10/28/08 Flight

Drizzle water concentration is low until TLDM> ~0.8 then
increases exponentially, consistent with LDM theory.
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