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Overarching Objectives ‘ RALI-THINICE

* New understanding of the key processes governing the o g ] SAFIRE ATR42
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Targeted phenomena and processes

« Summertime Arctic cyclones dynamics
* Tropopause polar vortices

 Arctic moist intrusion events

» Cloud microphysics T ~ Chris Barrell (UEA) . .
. Int " th surf het tios & . z ° e e * Cyclone 2 develops at left exit of upper-level jet streak and shows common
nteractions with surtace hetereogeneities & sea ice 16 flights, 62 flight hours 18 flights, 80 flight hours mid-latitude features, such as clear cold and warm fronts.

Multi-Agency International Program Aot | (5 A;g - 2|6 Aug 2(,322) el L 202 « At the time of Flight 371 Cyclone 2 is in its mature stage, stretched zonally.
- Office of Naval Research Department Research Initiative Supporting a U.S. and retic cyclones development. Boundary-layer interaction with cyclones. It transits S of Svalbard moving E Ambrogio Volonte (U Reading)

French collaborative team Mixed phase clouds within Arctic cyclones. T rbulent & heat fluxes, sea ice surface. Flight 371 - 11 Aug 2022 MetU M-MAS|N ObS Comparison
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* British Antarctic Survey (BAS) THINICE UK Program (U. Reading, U. East Anglia) Improve clouds representation in models. | n5rove drag parametrization over sea ice. ey
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Processes in the formation/maintenance of mixed-phase clouds RALI-THINICE

« How are the ice and liquid phases mixed and spatially distributed within the cloud?
« How do the radiative, dynamical, microphysical processes interact and control
mixed-phase clouds life cycle?
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= * Aircraft observations compared against
UKMO limited area model (ra3_p3)

Evaluation of NWP and climate models skill in representing Arctic Cyclones, ) Low-levgl jetis more mtens_e n
observations than model, with differences

embedded fronts and clouds Ambrogio Volonte Cyclone3 omg os e |
. . . - i - - up to 5 m s”and max windspeed ~22 m s’
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Interactions between microphysics and Arctic cyclones circulations
« How does cloud microphysics representation impact Arctic cyclones dynamics?
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.mr" 1 T Below the TPV, there are three types of environment
'ﬂ. L B 81 (i) to the NE, cloud top near -30°C formed of

| 3 - | . B — S RASTA reflectivity + LNG backscatter supercooled water
Aerosol inlet " y o ur i) NE-middle, cloud top near -40°C, likely made of
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iIce crystals

— - > g e— (Y AR . | (iii) SW : clear sky and low-level clouds where the Four Arctic cyclones were intensively observed during the THINICE using
i ?L TN T e strong jet is the French ATR-42 and BAS MASIN Twin Otter during August 2023.

? - Observational dataset will be used for process-based studies of clouds,
’ |

Frost point hygrometer + Humicap and
Licor

= o Y SO TN e Y microphysics, boundary layer and air-sea ice processes, cyclone dynamics
e | Supercooled w. layer | - Predictability studies will make use of the Windborne Systems balloon obs.
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scanning lidar.
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