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ANTISTORM objectives:
« Study the impact of aerosols on severity of storms in Europe
. develop models that should help to improve forcasting of such storms
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ANTISTORM objectives:
« Study the impact of aerosols on severity of storms in Europe
. develop models that should help to improve forcasting of such storms

28/06/2006:
 one of the chosen case studies
 case with large hail and extreme precipitation rates

« considerable damage, >100 people got hurt, one man
drowned
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ldealised Simulations

Initialisation / Setup:

« NO orography

o horizontal resolution: 1 km

o Initialization with radiosounding (Nancy 12Z, modified PBL)

N0 energy fluxes at the ground

« CcOnvection triggered by warm air bubble

« 2-moment scheme by Seifert & Beheng for cloud microphysics

L
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“Real” Simulations

Initialisation / Setup:
« horizontal resolution: 1 km

o initialization by LMK analysis (2.8 km, 12 UTC)
. boundary conditions: LMK forecasts (every hour)
« model domain: 291 x 291 grid points




“Real” Simulations

Results:

+ Convective cells develop in the Black Forest / Swabian Alb but
- about 3 h later than the observed hailstorm
- acc. precipitation too low

- no right-mover (i.e. no rotating cell)

“Remedy”:
artifical heating and moistening of the lowest model layer in a

given area and for a given time

ko
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“Real” Simulations
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Simulations
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‘Real” Simulations
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“Real” Simulations
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“Real” Simulations
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“Real” Simulations
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“Real” Simulations
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“Real” Simulations
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Summary and Conclusions

ldealised Simulations:

v LM (COSMO) with 2-moment microphysics is able to produce a
convective storm that resembles the observed one quite well

v the model produces large hailstones (D>4cm)

v aerosol concentration has a strong impact on accum. precip.

v Impact especially strong on precipitation by frozen hydrometeors

-



Summary and Conclusions

Real Simulations:

v LM (COSMO) produces convection in the Black forest, but about 3
hours late

v heating and moistening of the boundary layer leads to earlier
convection, and enhanced precipitation downstream

v with artificial heating/moistening a hailstrom occurs at about the
right location and the right time (cell splitting)

v With heating/moistening max. acc. precipitation is more realistic

v the influence of aerosol loading is about the same as in the
Idealised simulations

b



Summary and Conclusions

Conclusions:

= LM with a 2-moment microphysics scheme (Seifert & Beheng, 2006)
IS an appropriate tool to study the influence of aersols on a severe
storm

= aerosol loading can have a strong impact on the severity of a

hailstorm

Questions?




