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1. Supercooled Liquid Clouds 

& ICE-T

Bjørg Jenny Engdahl



ICE3



Important Cloud Processes

▪ Ice initiation: Stricter criteria for 

heterogeneous ice nucleation

▪ Accretion of liquid water (cloud 

water/rain) by solid species 

(snow/graupel): less efficient accretion

▪ Rain size distribution



Change in Supercooled Liquid 

Water



Jenny’s talk at ECMWF Annual Seminar:
https://vimeo.com/749495421/fcb7a553b1



2. Wind Farm Parametrization

Natalie Theeuwes

▪ Fitch et al. wind farm param (WFP) implemented and tested 

in the DOWA & WIN550 projects

▪ Running stably at KNMI since Dec 2021 (CY43h2.2)

▪ Input files – location/properties

▪ Documentation and tools for creating the input files

▪ Plans to implement in UWC-West domain

▪ Testing DTU WFP (EWP-Volker et al., 2015)



Evaluating Wind Profiles

Van Stratum et al. (2022, JAMES)
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▪ Belgium 
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▪ All of 2016



3. CAMS aerosols

Daniel Martín Pérez

▪ CY46h branch contains the routines 

for CAMS aerosols. 

▪ Microphysics (ICE3) and radiation 

(old IFS scheme)

▪ Cloud droplets for microphysics 

(autoconversion, sedimentation and 

collision of cloud droplets) and the 

radiation schemes (effective radius). 

MMR in the radiation scheme 

(extinction). 

▪ Dust emission and Sea Salt emission 

(gm-2s-1) have been implemented 

(not yet in 46h1).



▪ Dust emissions are important for domains with desert 

zones. Similar to CAMS emission

▪ Sea salt emissions are needed as the removal 

parametrization reduces the sea salt concentration strongly.
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HARMONIE-AROME

(deposition)

CAMS

(sink)

▪ Calculation of DUST SINK implemented (with Laura Rontu; 

unit: gm-2s-1).

▪ Comparison with CAMS: sum of all the contributions and all 

dust bins.

▪ Dry deposition gives similar values (African area)

▪ Wet deposition is higher in the case of CAMS (Iberian 

Peninsula area).



HARMONIE-AROME

(deposition)

CAMS

(sink)

▪ Calculation of DUST SINK implemented (with Laura Rontu; 

unit: gm-2s-1).

▪ Comparison with CAMS:  sum of the contributions from 

dust bins.

▪ Dry deposition gives similar values (African area)

▪ Wet deposition is higher in the case of CAMS (Iberian 

Peninsula area).
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Fog Sensitivity Tests

▪ One-moment ICE3 scheme

▪ Cloud droplet size distribution (shape parameters)

▪ Cloud droplet number concentration (CDNC)

▪ Iberian peninsula and the North Sea

▪ Focus on sedimentation

Sebastián Contreras Osorio et al.



Cloud Droplet Size Spectrum

More 

sedimentation



Terminal Velocity - Sedimentation



Sample Results



Machine Learning for Fog

▪ Dublin Airport

▪ Data driven approaches – ML

▪ Observations

▪ Imbalanced dataset

▪ Looking one hour ahead

▪ Focus on transitions

David McMahon et al.



Talk on this as part of the Met Éireann data science seminar on October 5th
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Model Testing

▪ HCLIM – climate mode

▪ Year long at 12 km in a day

▪ Test many settings quickly



Bert van Ulft et al.

Cloud cover



SWD



DINI: Cloud Cover

EoinWhelan



Emily Gleeson





EUREC4A - Barbedos

Wim de Rooy



Some Other Topics

▪ EUREC4A cloud validation HARMONIE-

AROME (different options, including work on 

convection time scale, cloud organisation)

▪ EUREC4A surface fluxes (deMott method and 

adding extra observation sets)

▪ Making turbulence and convection schemes 

scale adaptive for the grey zone. 

▪ Code refactoring

▪ ML and radiation (optimized ecRad,

Tripleclouds and SPARTACUS) 

▪ Stochastic – intermittent turbulence

- SBL

Wim de Rooy, Peter Ukkonen, Meto Shapkalijevski

LES cy43 cy43 new τ
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Physics Working Week

Oct 24-28th 2022



PhD Theses


