
VOCALS G-1 Flight: Preliminary Observations
Peter Daum

Brookhaven National Laboratory

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



Aerosol composition
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Aerosol composition

•SO4
2- dominated, decreasing with distance from land

•NaCl was comparable to SO4
2- away from the coast

•Organics, NO3
-, and NH4

+ were minor, all less than 10% of SO4
2- 

•CH3SO3
- was only occasionally observed, but always below 0.1 µg/m3

•K+ and Ca2+ were nearly always below 0.15 µg/m3



Typical Above and Below Cloud Aerosol
Number Distributions
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In-Cloud and Below-Cloud Aerosol Size Spectra

shatter
total aerosol

non-activated aerosol

! Cloud droplets + interstitial aerosol

    = below cloud aerosol

!  ~ 50% particles > 0.1 "m
     not activated



Typical Response of Clouds to Aerosols

Aerosol concentration typically decreased with
distance offshore (a.), and was associated
with a decrease in droplet concentration (b).
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Typical Response of Clouds to Aerosols, Cont’d

Decrease in aerosol concentration also
accompanied by an increase in droplet
size (c), and the formation of drizzle (d).
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Fraction of Aerosol Activated

Ramanathan et al., Science, 2001

Significant fraction of aerosol with Dp > 0.1 "m are not activated

1 to 1 line



FAAM BAe146 UK
H. Coe, U. Manchester, Lead PI

















Data Highlights: An Example of a 20S Cross-Section





















Remote sensing

measurements

with the NERC

Dornier 228



Instruments

• Eagle and Hawk Hyperspectral Imager
• Leosphere aerosol-cloud lidar
• AMSSP Polarimeter
• UV spectrometer
• AIMMS meteorological probe
• APPLANIX GPS
• GRIMM aerosol spectrometer
• PCASP aerosol spectrometer
• FSSP aerosol and cloud probe

AIMMS-20

FSSP



Flights



Example flights

20° S flights – altitude
13000 – 15000 ft for
remote sensing

Profiling flights to compare lidar
and in situ aerosol data



Example of lidar
backscatter profiles

Background signal
attenuated by scattering
of 355 nm radiation – see
above

Profiling flight south of Arica on 14
Nov – track superimposed on GOES
Channel 4



Cloud top height: 10-min sections from VA14 and VA03 showing signal variation

Lidar aligned
Lidar not aligned: high noise but
distinguishes CTH well

Y axis is distance from lidar – these have not been corrected for aircraft height



Eagle and Hawk Hyperspectral imager,

preliminary data, VA02_081028

Eagle pixel

2.8 x 2.4 m

1024 pixels

400-970 nm

!! = 2.9 nm

Hawk pixel

1.6 x 4.6 m

320 pixels

1000 - 2400 nm

!! = 8 nm



Courtesy Harshvaradan, Purdue University


