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



OCTOBER 28 GRADIENT FLIGHT
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OCTOBER 28 FLIGHT PROFILE
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OCTOBEFR 28 AFROSOL NUMBER CONC.
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Smooth decrease 1in accumulation mode #concentration
with distance offshore.



OCTOBER 28 CCN GRADIENT
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CCN at 3 different %SS 1dentical. All particles activated
at 0.2%. Trend identical to PCASP particle concentrations
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Concentration, pg/m

AEROSOIL COMPOSITION

PILS Data
10/28/08 PILS Data
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Composition dominated by sulfate near-shore indicating
anthropogenic source. Aerosol highly acidic, tending to be
higher near the coast.



CDNC, cm™
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CDNC respond in the expected way to the gradient in
aerosol concentration.



Mean d, um
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Decrease in CDNC and aerosol concentration with distance
offshore is associated with an increase in droplet size.
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Drizzle, g/m

OCTOBER 28 DRIZZLE

0.12 . . - - ' ' '
01 | )
0.08 L L )
: v ® Mean Value
0.06 | - iir )
0.04 i
0.02 -
O % & fo;’&) % -
-0.02 —_
_78 -76 -74 72 70

Longitude, deg

CDNC, cm™

Mean d, ym

450

400 |
350 |
300 |
250 |
200 |
::'i
150 |

100 |4

50

25

20 |

15 Fi

10 +

5

® Mean CDNC

sien gTe .
gl T
” Kien e

-,
g 205,
e & s o
TSRS L 1
1 1 1 1 1

-78 -77 -76 -75 -74 -73 -72 -71 -70
Longitude, deg

T T
? i
Rfi ® Mean

-78 -77 -76 -75 -74 -73 -72 -71 -70
Longitude, deg

Highest drizzle concentrations associated with lowest
droplet concentrations and the largest mean diameters.



AUTOCONVERSION- THE CONVERSION OF CLOUD

DROPLETS TO DRIZZLE

Autoconversion rate (g/m’/s), P = P,T

Where-

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

"P, is the conversion rate after the onset of the
autoconversion process



THRESHOLD FUNCTION

(Liu, Daum, McGraw, GRL, 2005)

Tipy=1/2(x2 + 2x, + 2)(1+x_ )exp(-2x,)
Where, x.= 9.7 x 10-77N32L2
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If cloud microphysics are such that 1/x.>> 1, P = P, and the cloud
drizzles. If 1/xc << I, P = 0 and the cloud does not drizzle. Transition
region 0.3< 1/x, <1.2.



THRESHOLD FUNCTION
How well does the LDM threshold function work?
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Drizzle water concentration is low until TLDM> ~0.8 then
increases exponentially, consistent with LDM theory.
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