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@ 160 m

PHIPS 1410

Ascent 

First detected particles (by Nevzorov, PHIPS) 
already appear to be ice, growth by vapor diffusion

WCR

provided by E. Järvinen, KIT

2DS Ice conc ~ 20/L



13:40 UTC ~ 250 km

First detection of cloud (WCR)
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Increase in small particles but not CCN when sea ice opens
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No liquid recorded!

Ice particles appear to 
originate from near-

instantaneous 
condensation+freezing at 

-25C over leads



a) up+down pointing 95 GHz radar+PHIPS microphysical imagery;  b) lidar depolarization; c) microwave-
derived liquid water path 

Emma Jarvinen habit-
characterization


analysis indicates 
more aggregates


with fetch (riming not 

considered)

aggregates
aggregates



This CAO morphed into a polar low near Norway….strongly convectively driven, cloud tops went from 
2.5 km to 4km. weak low-level baroclinicity+ upper-level potential vorticity anomaly


(On-going analysis by Pablo Velt/Bart Geerts)



Polar cyclogenesis 
2 April, RF09



Polar low resulted from 2 merging CAOs along a convergent shear zone (Jim Doyle has done an adjoint 
analysis that highlights sensitivity to the Svalbard topography)



RF02 29 February 2024 Flight 
Documented a closed-to-open cell transition: 

 highest CCN/Nd (700 cm-3) of CAESAR 

Ephraim et al. poster (manuscript submitted to ACPD)



Back-trajectories flow past Villum Research Station  
northeast Greenland; corroborate pollution 

advected in from Norilsk, Siberia

Ephraim et al. poster (manuscript submitted to ACPD)

SL3.      SL1



Closed-cell aerosol size distribution is bimodal (accumulation+Aitken aerosol). Villum is mostly 
accumulation-mode aerosol, free-troposphere aerosol is dominated by Aitken aerosol.

An entrainment estimate based on CO & O3 suggests free-tropospheric entrainment primarily 
dilutes the boundary-layer accumulation-mode aerosol (precipitation is < 0.5 mm/hr)  
increasing the droplet effective diameter

FT

Villum

Closed Cells



Zhien Wang’s downward-pointing Raman lidar 

documents cold pools/entrainment events

upward-pointing microwave 

radiometer 


documents LWPs 

(Ephraim et al 2025, JAOT)



Liquid-producing (f) updrafts (b) associated with reduced wind speeds (a) 
indicating surface wind convergence.


Cold pools located to the east (right) of the updrafts (advected with mean 
winds)



Left side of cold pools is where the liquid will be
Right side of cold pools is its extension

Prevailing


Wind



Cold pools in RF02 too weak to thermodynamically decouple the sub-cloud 
atmosphere. Buoyancy fluxes ~ 200-250 W m-2! Cold pools seem to most 
just organize where the warm, moist plumes draft up



Vertical velocity distribution is positively-skewed, along with overcast ‘stratocumulus’-like cloud 
deck





Community Engagement Is Important to NSF campaigns



Data publicly available, some 

value-added products still 


under development



Discussion to request C-130 for CAO-focused “MORPHEUS” project 
out of Maine, spring 2028….ability for NSF to consider this is not 

promising

~1200 km


