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Challenge: Various vortex sizes, tilts and asymmetry smooths cyclone composite.
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✓ Accounts for size, asymmetry and tilt

✓ Cyclone-relative interpretation

✓ Composite sharpening
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Peripheric aerosol intrusion in TCs (2-4)

• Rain band convection 

• Eyewall convection 

• Moist static energy 

• Broadening of circulation

• TC intensity 

Projected decrease of anthropogenic 

aerosol emissions in the future.(1)
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Take home messages

CCN sensitivity

• ICON (ICOsahedral Non-hydrostatic)(5)

• NWP physics

• 13 km grid, 50 vertical levels

• Simulation August – September 2005

• IC and 6-hourly BC from ERA5

• 2-moment cloud microphysical scheme(8)

How do TCs evolve in an overall cleaner aerosol environment?
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The symmetrisation and normalisation of TCs 

reduce composite blurring.

TCs become on average weaker in 

homogeneously cleaner aerosol conditions.

The weakening is likely caused by reduced cloud water in 

cleaner storms causing a 

reduction in latent heat release.

1. ICON-NWP LAM(5) 

ensemble simulations 2. TC tracker(6)
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Modelling

• Deep convection parametrisation turned off

• Homogeneously prescribed CCN 

• Ensemble generation (3 members) 

by perturbing the moisture field
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Significant difference based on a false discovery rate controlled permutation test with a significance level of 0.05.
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polluted, winds @1km, TCs ≥ Cat1, n=17

HURDAT(7) data from 2021-2023, TCs ≥ Cat1, n=21

ICON

→ Droplet number

→ Cloud water 

→ Latent heating 

→ Warm core

→ Winds

→ Inflow

→ Updrafts 
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