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pattern minfall is caused by an extension of the SW Asia 
thermal low towards the Eastern Mediterranean. 
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From last decades, the world is seeing a progressive increase 
of interest on using sustainable and clean renewable energies. 
In this framework, wind energy is seen today as a proven 
useful technology. Nowadays, many efforts are leading to 
use the high potential offshore wind energy resources. It 
is expected that the use of this offshore resource is likely 
to grow significantly in the next 10 years. Taking into 
account this scenery, the detailed assessment of the offshore 
wind resource arises as a determinant requirement. Most 
of such assessment is based on extreme offshore wind atlas 
genemted mainly from global reanalysis and satellite data. 
Whereas satellite data present as a shortcoming its temporal 
inhomogeneity (due to devices changes), global re-analyses 
are not completely adequate to assess realistically extreme 
wind events due to a geneml underestimation of wind speed 
related to its coarse spatial resolution. This global reanalysis 
limitation seems to be more determinant over areas such 
as the Mediterranean Basin, marked by a complex land-sea 
distribution and significant orogmphy. The HIPOCAS 
Mediterranean long-term (1958-2001) wind database comes 
to overcome the above-referred re-analysis shortcoming, 
providing a Mediterranean wind data set useful to perform 
extreme wind, analysis. Recent validation studies showed 
that the HIPOCAS wind data reproduce Mediterranean 
storms over offshore areas with a reasonable accumcy. 
Furthermore, it has been also verified the significant im­
provement introduced by HIPOCAS in comparison to NCEP 
global re-analysis, showing that HIPOCAS data reproduce 
more efficiently regional winds that play a determinant 
role over the Mediterranean. The present contribution 
is concerning to the performing of an statistical extreme 
wind analysis over the whole Meditermnean offshore areas. 
Expected return levels and periods were obtained through 
analysis of annual maxima, using different distributions. 
An alternative regional statistic method based on regional 
L-moment statistic is proposed. This regional technique 
allows the inclusion in the analysis of a higher number 
of measurements, using data from a homogeneous region 
instead of only from a single location, reducing uncertainty. 
The performed statistical extreme wind analyses provides 
a detailed assessment of Mediterranean offshore high wind 
areas, being of great interest for further evaluation of 
offshore wind resources. 
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To investigate the character of daily minfall variability under 
present and future climate described via global warming 
a suite of diagnostic statistics was used. The minfall was 
modeled as a stochastic process coupled with atmospheric 
circulation. In this study we used an automated objective 

classification of daily patterns based on optimized fuzzy 
rules. This kind of classification method provided circulation 
patterns suitable for downscaling of General Circulation 
Model (GCM) precipitation. The precipitation diagnostics 
included first and second moments, wet and dry-day renewal 
process probabilities and spell lengths, and low-frequency 
variability, via the standard deviation of monthly totals. 
These descriptors were applied to nine elevation zones 
and entire area of the Mesochom mountainous catchment 
in Central Greece for historical and. 2xC02 downscaled 
precipitation. The statistics' comparison revealed signif­
icant differences in daily diagnostics (e.g. mean wet-day 
amount, 95th percentile of wet-day amount, wet to wet/dry 
probability), spell statistics (e.g. mean wet/dry spell length), 
low-frequency diagnostic (standard deviation of monthly 
precipitation total) for the warm scenario (2xC02 case) 
among the lower (zone 1) to the upper zone (zone 9), as well 
as for the catchment area, in relation to the historical case. 
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A common meteorologists' view, which reduces the com­
plex baroclinic mechanism of storm development into a 
constructive interaction between an upper trough and a 
surface cyclone, is examined in detail. The lower cyclone 
and the upper trough are represented as part of a pair of 
"Counter-Propagating Rossby Waves" (CRWs), whose 
potential vorticity (PV) anomalies are concentrated on two 
"home bases", one located near the surface and the other in 
the upper troposphere. A CRW pair can be defined through 
superposing a growing normal mode and its decaying 
complex conjugate by the requirements that both CRWs 
are zonally untilted and that wave-2 has zero PV at the 
home-base of wave-I (and vice-versa), so that the total PV 
perturbation at each home-base is described only by the 
home-wave. PV anomalies at one home-base induce circu­
lation anomalies, both locally and at the other home-base, 
which in turn can advect the PV gmdient and modifY PV 
anomalies there. Thus, the zonal propagation, phase-locking 
and mutual interaction of CRWs can all be understood 
by "PV thinking" applied at only two home-bases. The 
CRW perspective is used to understand baroclinic growth 
in simple basic quasi-geostrophic baroclinic models, such 
as of Charney and Eady, as well as on realistic jets with 
or without barotropic shear in the primitive equations 
framework. It is shown that some predictions from linear 
theory are remarkably robust in nonlinear life cycles. The 
phase-locked configumtion is almost invariant throughout 
the occurrence of frontogenesis and Rossby wave breaking. 
The phase speed of the baroclinic wave tends towards the 
self-propagation speed of the upper CRW as the lower CRW 
satumtes during surface frontogenesis. 
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During 11-12 December 2003 a deep cyclone developed in 
the Southern part of the Mediterranean basin. This storm 




