
Meeting objectives

Prepare ourselves for going out into the field, 22 Feb-7 April 2024


- remind each other of individual science objectives, hypotheses

- envision flight planning, flight strategy

- consider outreach, educational, collaborative activities

CAESAR  2024

C
ol

d-
Ai

r o
ut

br
ea

k E
xperiment in the Sub-Arctic R

egion

NCAR C-130

Norwegian
Sea



CAESAR  2024

C
ol

d-
Ai

r o
ut

br
ea

k E
xperiment in the Sub-Arctic R

egion

NCAR C-130

Norwegian
Sea

2018 First EDO/SPO submission for field campaign in spring 2020. Declined.


2019 

Second EDO/SPO submission for spring 2021 field campaign. Declined (too expensive) 
with encouragement to restructure & resubmit. Planning grant approved. NSF asks Bart 
to step down as PI (King Air MSRI), PZ continues.


2020 Third request for spring 2022 campaign. Pandemic requires a delay


2021 

Clear desire  by NSF to support CAESAR;  successful COMBLE campaign

more supportive federal administration. facility request resubmitted, 

individual proposals  submitted. August 2021 planning meeting.

Dec 2021: CAESAR deployment deemed not feasible for FY23

(C-130 propeller installation), delayed to FY24


2022

NSF recommends 6 of 8 individual projects for funding, pending 

feasibility (Jan); positive NCAR site survey (October)

November 2022: the magic email from Nick Anderson telling us we can 

proceed


2023

Jim Doyle request to ONR for flight hour support successful, NSF supports an 
additional project

The history of CAESAR
2017 Bart leads CAESAR white paper, organizes NCAR workshop



CAESAR funded Investigators
Paul DeMott/Russell Perkins

Bart Geerts/Jeff French

Jeff Snider/Markus Petters

Greg McFarquhar

Zhien Wang

Adriana Bailey

Jim Doyle (collaborator)

Xiaohong Liu/Tyler Barone

Tim Juliano/Branko Kosovic

Paquita Zuidema

Yonggang Wang

Florian Tornow/Ann Fridlind

David Bromwich

Microphysical and dynamical controls on the precipitation efficiency of Arctic clouds

Cloud-aerosol-dynamic interactions in Cold Air Outbreaks over the Arctic Ocean 

Aerosol Influences on Ice Formation in Arctic Cold Air Outbreak  
Clouds During CAESAR 

Mesoscale Dynamics and Mixed-phase Microphysics  
in Arctic cold-air outbreaks 

Aerosol Dynamics andAutoconversion during CAESAR

Arctic cold-air outbreak mixed-phase cloud characteristics, 
processes and impacts in observations and models 

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

Characterization of Boundary Layer Convective Precipitation 
in CAOs



International & national collaborations
3 recent but previous campaigns to draw from/complement


In Spring 2022, Kiruna

UK Arctic CAO campaign (Field/Abel)
German AC3 (Wendisch) HALO
ISLAS (Sodemann;   isotopes, SAFIRE)

DOE COMBLE, winter/spring 2020

=> potential common workshop ?

=> expand on a model-obs comparison at some time in future?

Good relationship w Met Norway (extra soundings, forecasts)


Michael Tjenstrom, U of Stockholm - will come to the field


Trude Strovelmo, U of Oslo
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Kiruna: 68N, 20E, in between the two iron ore deposits, 150 km north of Arctic circle

Population of ~25,000 people 


Besides the mine, also space work (rocket launches into auroral zone)+tourism


Seemed well-of

KiirunavaaraOne of the largest/richest iron ore bodies in the world 
Rare earth metals discovered in Jan 2023 

Mountain-top removal+underground mining

Older mined iron ore body, now a ski hill



Town center  getting moved to stay away from mined-induced surface fractures

New town center, focus on sustainability, denser structures, public transportation, green+blue 

infrastructure (very comfortable+good resources)

Chrissy in SkyBar of Scandic hotel overlooking city clock in town center, mine in distance
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Zuidema: Arctic cold-air outbreak mixed-phase cloud 
characteristics, processes and impacts in observations and models

Over-riding objective is to understand the liquid-ice partitioning as the 
cold-air outbreaks evolve

Hypothesizing that LWP and CCN modulate liquid-phase precip (similar to warm 
clouds) and that INP are a 2nd-order control on LWP


2nd hypothesis is that ice multiplication is only observed after LWP-modulated liquid 
phase precipitation has started


3rd hypothesis is that glaciation hastens the CAO transition (as in Tornow et al., 2021); 
counter-hypothesis is that a microphysical impact on the transition cannot be 
detected in observations

Relying on a combined observational - modeling approach 



• Deploy a 4-channel 183-Ghz (G-band) microwave radiometer (GVR) to 
the field,


Retrieves column above-plane liquid water and water vapor paths;

Distinguishes super-cooled water component of mixed-phase clouds

Small, upward-looking only, deployed during

VOCALS (C-130), never used since, gifted to


U of Miami, was evaluated by ProSensing

this past year, still looks good

•Originally developed for the cold, dry Arctic 
environment


• Plan to use same RT model as the Germans

• Zhien’s lidar moisture vertical structure 

expands science objectives

•Will want to construct a meta-dataset of 

physical variables based on remote 
measurements,  combined w CCN/INP

Observational:

Now back at ProSensing to get new data 
acquisition software


Will bring to DOE SGP site to calibrate 
against DOE radiometers



Once dataset determined, collaborate w Florian/Ann on the analysis of a set of 
quasi-Lagrangian CAESAR-motivated simulations

Example from the prior SPO

• Investigate factors affecting LWP by idealizing each observed case study & varying 
conditions over the range of moisture, stability, subsidence, SST, CCN and INP


• Revisit subset with varying CCN & INP to look for changes in the LWP mesoscale 
structure



Introducing the UM students: Sam Ephraim, Tyler Tatro

Tyler has integrated ERA5 reanalysis with HYSPLIT,

suggest to do the same with EC forecasts in the field &


integrate that into the forecasting discussions





Outreach ideas/efforts for CAESAR

• Virtual regularly-scheduled presentations aimed at 
graduate students, could be for class credit. Keep 
presentations/recording on EOL CAESAR website


• SOARS student (Geerts/French)

• Involvement of undergraduate (Yonggang Wang’s 

proposal), graduate students

• Public outreach materials (handouts, professional video)

Dan Zietlow, Evy McUmber from NCAR Education, 
Engagement & Early-Career Development (EdEC)









A day-in-the-field straw man

Considerations: airport wants a daily schedule for when they need to be there (takeoff/landing

Met Norway changes its shifts at 14 UTC (4pm) => plan on a 15 UTC forecast time (5pm)


=> need a regular schedule

Kiruna=UTC+2

Day prior to a flight


5 pm LT forecast discussion +flight planning


Day of flight


6am  update?


7 am takeoff (takeoffs without sun okay)


8am arrive at Norwegian Sea, work for 4-6 hours


4pm return at Kiruna, debrief


5pm forecast discussion+potential next flight


(Rotate mission scientist, scientist liaison on ground)




Extra







CAESAR Data Policy


