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Microphysical and dynamical controls on the precipitation efficiency of Arctic clouds: 
H20 isotope analyzer, cold trap, CVI

Cloud-aerosol-dynamic interactions in Cold Air Outbreaks over the Arctic Ocean: 
NCAR CDP (2x), 2DS, 2DC, HVPS, King  KIT-PHIPS 

Aerosol Influences on Ice Formation in Arctic Cold Air Outbreak  
Clouds During CAESAR : aerosol concentrator+CFDC+filters

Mesoscale Dynamics and Mixed-phase Microphysics  
in Arctic cold-air outbreaks: WCR, KPR, WCL, Nevzorov

Aerosol Dynamics andAutoconversion during CAESAR: 
SMPS, UHSAS, SP2, CCN

Polar low & their model representation

Gunnar Noer/Michael Tjenstrom/Gunilla Svensson International collaborations, forecasting support

Characterizing and Understanding Atmospheric Boundary Layer Fluxes, 
Structure and Cloud Property Evolution in Arctic CAOs: 

Raman Lidar (down) Doppler lidar

Arctic cold-air outbreak mixed-phase cloud characteristics, processes, and 
Impacts in observations and models: GVR (up): 

Characterization of Boundary Layer Convective Precipitation in CAOs: student outreach

Emma Jarvinen-PHIPS

Harald Sodemann-cold trap



WHY ONE MORE SUB-ARCTIC CAMPAIGN??



• Long range of the C-130 plane (~1400 km, from Kiruna to the 
Greenland MIZ)


• Rich suite of in situ + remote sensing instrumentation



Aerosols&gases: CCN, CN, UHSAS, INP (CSU CFDC+filters), 
H2O isotopes,SP2 (black carbon),O3,CO2

Diagram credit: Sarah Woods

comprehensive in-situ instrument:

Evolved HOLODEC data processing; PHIPS particle habit ID; Nevzorov 

ice+total water + instruments common to most campaigns



Remote sensing suite:

newish information from: water vapor & temperature lidar;


microwave radiometer; diverse radars (W & K), lidar

Diagram credit: Zhien Wang

35 Ghz

95 Ghz, Doppler, 
Also horizontally scanning

Raman lidar, 
Water vapor & temperature 

profiling

Microwave radiometer



CAESAR hypotheses organized around 
5 themes



8 research flights

March

Kiruna, 
Sweden

CAESAR



83% (30/36) of campaigns possessed 
CAO conditions reachable by the C-130

e.g. Siew et al., 2023

New ice (march 16)

shout-out to Andrew Dzambo for organizing  
a ‘bottom-up’ forecasting team



3 flights reached Greenland sea ice - 1 beyond the MIZ: 
16 March ‘golden case’

Endpoint: ~70% sea ice Endpoint: ~50% sea ice

Already on transit back16 March, 13:40 UTC

Endpoint: 100% sea ice





Ozone potentially depleted by 

bromine/iodine chemistry

Over sea ice/open water



Merged CN,_SMPS+UHSAS+SP2_PCASP

More of the smaller particles in the free troposphere, more of the larger particles 

in the boundary layer. INP particles: a draw



Clouds tops mostly at -15C to -30C. ice production mostly < 10/L.



16 March 2024 (RF07)

Cloud tops of -25 Celsius

Strong surface winds 
From the north, 

Guided by a high 
Over Greenland

~36 dropsondes 
en route

the iconic CAESAR flight


