Improved predictions of supercooled liquid water and atmospheric icing in the
HARMONIE-AROME weather prediction model
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Thesis goal:

Improve the representation of supercooled liquid water in the
HARMONIE-AROME weather forecast model, and
downstream forecasts of atmospheric icing
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Change in supercooled liquid water

c) Cloud droplets in CTRL
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Part ll: Reality check
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Real case simulations

2.5 km, 65 [evels™

Ilce loads on Hardingnuten, and
Alvikfiellet

Conventional observations




e) Diff. in col. integrated values of SLW ICE-T - CTRL [g/kg/mA2]
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a) Iceloads Alvikfiellet Dec 1 2016 - March 1 2017
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a) Diff. in total precipitation [mm], ICE-T - CTRL
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Part |ll; Take-off!
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Location of reported icing events
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Neighbourhood

neighbourhood areas: 6, 56,
306, 756, 2756, and 6006km?

Thresholds: > 0% (any icing),
5%, 10% , 15%

Hit rate and icing forecast
frequency



Increased hit rates and Icing forecast frequencies with ICE-T (dashed lines) compared
with CTRL (solid lines)
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Atmospheric profiles of Mean distribution of LWC and IWG
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Thesis conclusions

Modified important processes
Leads to increased

- supercooled liquid water
- ice loads
- forecasts of icing

Better match

- ice loads
- hit rates
- satellite

Supercooled liquid water could still be
underestimated

Shift in precipitation pattern
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