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High resolution climatology
- towards climate change services
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The variability of convective precipitation is relevant for its prediction on short and long time scales. On short time
scales severe weather events are relevant for forecasting, on long time scales convection anomalies affect wetness
and droughts. Since convective precipitation requires parameterization in numerical models, CAPE (convective
available potential energy) and CIN (convective inhibition) are applied to estimate the variability in terms of trends
and memory.

During the last decades CAPE (100 hPa mixed layer) and CIN reveal trends in ERA-40 re-analysis data
(1979-2001, T106 resolution, 6h time step) which are reproduced by simulations with the coupled atmosphere-
ocean general circulation model ECHAM5/MPIOM for the corresponding period (simulation 20C, 1900-2001,
T63 resolution). Future changes in CAPE and CIN are investigated on the basis of the scenario A1B (2001-2100)
revealing similar changes for small, mean, and large magnitudes. A global pattern is found of increasing
magnitudes in CAPE and CIN over most regions of the continents and northern hemispheric ocean basins, while
decreasing magnitudes are found over the southern ocean. However, temperature and humidity, which form the
basis of CAPE and CIN, reveal almost only positive trends in the future. Correlations between CAPE, CIN and
ENSO, NAO yield a similar global pattern explaining the negative trends. Furthermore, these teleconnections
influence the distribution of global memory on long time scales.


