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Observing clouds in 4D with multi-view stereo
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Caption. (a) cloud droplet concentration, Nc, (b) cloud droplet mean 
diameter, MD, (c) cloud droplet spectral width, sigma, σ, (d) drizzle LWC,  
from 2DC (LdC) against cloud droplet liquid water content (LWCc) bins in 
small low altitude cumulus clouds in the Caribbean ICE-T project.    

These cumulus results are opposite of 
MASE stratus (Hudson et al. 2018).  
Cloud processing enhanced both AIE in 
stratus but suppressed AIE in cumuli.  

D shows conversion of cloud water to 
drizzle at intermediate LWCc.  

C and D show how greater σ enhanced 
drizzle,
and that largest drizzle may be reducing 
MD (B) and σ. 

Hudson, J.G., S. Noble, & S. Tabor, 2018: CCN spectral shape and stratus 
cloud and drizzle microphysics. J. Geophys. Res. Atmos., 123, 9635-
9651.  http://doi.org/10.1029/2017JD027865
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ARM SWS 

• The Transition Zone (TZ) between cloudy and clear air is a region 
of strong aerosol-cloud interactions where aerosol CCN humidify
and swell when approaching the cloud, while cloud drops evaporate
and shrink when moving away from the cloud. 

•The difference between homogeneous and inhomogeneous mixing is 
attributed to the different timescales of mixing and evaporation.

•To analyze mixing processes with ground-based spectral 
observations in the TZ we developed a new “spectral invariant” 
approach.

• Using the spectral invariant method to analyze ARM SWS
radiance measurements at the SGP and during the MAGIC campaign  
we found that over ocean the effective radius remains unchanged 
within a significant fraction of dilution zone, despite decrease in 
LWC at cloud edge.  These results confirm theoretical simulations 
by Pinsky and Khain (2018).

A#'$%.2)01+%")*%^:"2)K%bU@%NVDc
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AMF1 deployment June 1, 2016 - October 31, 2017
Ascension Island

Ascension

fires

aerosol
above
clouds

8S, 14W

Shortwave-absorbing aerosols and their interactions with clouds 
e.g. Layered Atlantic Smoke Interactions with Clouds (LASIC)
but not limited to LASIC
Breakout session 5: Wednesday 1:30-3:30. Brookside room

LASIC objectives
! improve knowledge of biomass-burning aerosol (BBA) properties
! characterize aerosol-cloud vertical structure 
! understand cloud adjustments to BBA

1. aerosol direct radiative effect
2. semi-direct radiative effect
3. aerosol-cloud microphysical interactions
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WBLP-Focused Breakout Sessions
Tuesday 
1:30-3:30

Aerosol and Cloud Experiments in the Eastern North Atlantic (ACE-ENA)  
[Salon C]

Jian Wang, Jason 
Tomlinson, Beat Schmidt

Tuesday 
1:30-3:30

LASSO Update and Discussion: Expansion Beyond Shallow Convection   v 
[White Flint] 

Bill Gustafson, Andrew 
Vogelmann, Jim Mather

Wednesday 
10:30-12:30

Marine cloud-topped boundary layer processes: cloud, aerosol, drizzle and 
turbulence [Salon C] Xue Zheng, Robert Wood

Wednesday 
1:30-3:30

Evaluation of Measurement Needs to Address Cloud and Precipitation 
Science Issues [Salon C] Jim Mather

Wednesday 
1:30-3:30

Upcoming Arctic campaigns (MOSAiC, COMBLE)                                           
[White Flint]

Bart Geerts, Matt Shupe, 
Mikhail Ovchinnikov

Wednesday 
1:30-3:30

Shortwave-absorbing aerosols and their interactions with clouds      
[Brookside]

Paquita Zuidema, Art 
Sedlacek, Allison Aiken

Thursday 
10:30-12:30 MICRE/MARCUS and Southern Ocean Activities  [Brookside] Roger Marchand

Thursday 
10:30-12:30

How ARM Meets the Needs of ASR Science Goals (Panel Discussion)       
[Salon C]

Shaocheng Xie, Jennifer 
Comstock, Jim Mather

Thursday 
1:30-4:00 Warm boundary layer processes Working Group Breakout [Salon C] Rob Wood, Yunyan Zhang



AGENDA for WBLP Working Group Meeting (Thursday 1:30-4:00pm)

Science talks (1:30 to 2:15)
1. Stereophotogrammetry and COGS, David Romps
2. LAFE and DIAL updates, Dave Turner

Breakout summaries (2:15 to 3:00, ~5 minutes each)
ACE-ENA (Jian Wang)
Marine cloud-topped boundary layer processes: cloud, aerosol, drizzle and turbulence    
(Xue Zheng and Rob Wood)
MICRE/MARCUS and Southern Ocean Activities (Roger Marchand)
Shortwave-absorbing aerosols and their interactions with clouds (Paquita Zuidema)
Land-Atmosphere Interaction (Larry Berg and Yunyan Zhang)
LASSO (Bill Gustafson or Andrew Vogelmann)

ARM infrastructure updates (3:00 to 3:15, Shaocheng Xie)
Discussion (3:15 to 3:45)




