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Potential vorticity (PV) modification due to
latent heating
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Hypothesis:

latent heating during upstream cyclogeneses
over the extratropical Atlantic

amplification of the PV wave and enforcing
of the positive PVV-anomaly In front of the
west African coast

more moisture transport and forcing over
West Africa

strengthening of the precipitation event




COSMO-Model configuration

COSMO-Model version 3.21
resolution: 0.4° x 0.4°; 40 layers; 250x175 gp
|FS-analyses as initial and boundary data

cloud ice microphysics; Kain-Fritsch
convection scheme

timestep 60s; runge-kutta dynamics
runs started on 2nd January 2002 00 UTC
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Sensitivity experiments:

e control run with “full physics”

e completely dry run

e latent heat constants = 0

e temperature tendencies concerning lh=0
- In the whole domain

- In parts of the domain

- until day five of simulation
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First summary

deeper cyclones in the extratropics with
latent heating

stronger PVV-anomalies In the extratropics
and near the African coast

differences more obvious on 5th January
effect on the precipitation quantity?
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Only weak influence of latent
heating on simulated precipitation
quantity
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Conclusions

- Strong influence of latent heating in the
extratropics (cyclogeneses, fronts, PV-structures)

- Stronger PV-anomalies near West Africa

- Weak changes In the precipitation quantity

- Higher atmospheric water content in sensitivity
experiment

- Weaker moisture transport in the control run
due to compensating geopotential modification









12tls=.TRUE., irunge_kutta=2, irk_order=3,
ladv_order=5,
Isl adv_gx=.false., yef adv_gx='Bott_4',
lva_impl_dyn=.true., ieva_order=3,
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Conclusions

- Strong influence of latent heating in the
extratropics (cyclogeneses, fronts, PV-structures)

- Stronger PV-anomalies near West Africa

- Weak changes In the precipitation quantity

- Higher atmospheric water content in sensitivity
experiment

- Weaker moisture transport in the control run
due to compensating geopotential modification
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