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Impact of cloud microphysical schemes of global and regional

models on the dynamic of Arctic cyclones:
comparison with airborne and CloudSat-CALIPSO data
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Uncertainty on Arctic cyclone forecasts Problematic and Methodology

Arctic cyclones: Two models:
large-scale cyclone (1000km), with long life (2 weeks), * ARPEGE (global model)
above 65°N and bringing humidity in Arctic region Which liquid/ice partition function
Uncertainty on Dynamics: must b'e “?e‘j for'clouds ,
+ Two types of system observed: baroclinic / barotropic representation in Arctic cyclones ?
* Duration due to Tropopause Polar Vortexes * AROME-Arctic (regional model)
* Impact on sea ice melting in summer Which parameterization better
Uncertainty on cloud microphysical parameterization: represent clouds in Arctic cyclones ?  pvand wind atteration due to heating
* Unknown cloud microphysical processes Methodology:
* Error on numerical representation of mixed-phase clouds Compare simulations with different microphysics
* Impact on dynamics through Potential Vorticity (PV) representation to observations and study impacts of heating
alteration due to heating (Mazoyer et al. 2022) due to microphysics change on PV (dynamics)
Arctic cyclone on May 2019
Study case:

* Arctic cyclone born in Russia
the 9t May 2019

* Northward trajectory of 7 days .
with end near Svalbard

Schematic of Arctic cyclone dynamics and impact on sea ice . Minimum Pressure: 999h Pa N »
* Crossed 15 times by CloudSat pa
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* International field campaign
realized in Svalbard in August
2022
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CALIPSO : lidar <3 ] s - Example of DARDAR Categorisation along satellites trajectory crossing the Arctic cyclone
ATR42 = - e (red lines: 6,; black lines: Temperature)
P y ' Establish new partition function from DARDAR Categorization:
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* Ice Water Content (IWC) - | ! g, ) Liquid ratio, Liquid and Ice
* Extinction Coefficient o) y Flights of THINICE field e oceurrences actcording to
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Example of Reflectivity
and vertical velocity

L o durngtheend o Conclusion and Perspectives

¢ the THINICE flight F4

fmacknneczfngﬁtfeve?) * A new partition function has been established from DARDAR
with a bimodal shape (no linear as represented in models)
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