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We attempt to analyse those winter atmospheric circulation changes throughout the second half of the 20th century and assess their influence on Iberian Peninsula rainfall. We
apply a T-mode Principal Components Analysis (PCA) to a daily data grid (NCEP/NCAR reanalysis), at sea level pressure (SLP), in order to carry out an objective synoptic classification. The
circulation pattern showing the biggest increases involves high pressure over Central Europe. It means an increase of an anticyclone weather type over Iberian Peninsula, and simultaneously more
frequent humid north-eastern winds over the eastern Iberian fringe. The temporal evolution of this circulation pattern frequency is consistent with the winter Iberian rainfall trends along the second
half of the 20th century: an overall decrease, mainly in eastern Central Plateau, and no variation or even a slight increase in the Mediterranean fringe. These results fit with the currently strong
positive trend of the Arctic Oscillation index (AOi) and the negative trend of the Western Mediterranean Oscillation index (WeMOi) in winter.
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The trends of these teleconnection indices are consistent with the
reduction in winter precipitation over most of the Iberian Peninsula at the
end of 20th century.

The coloured areas are significant at 95% confidence level

The WeMO and the AO present opposed phases throughout the 20th
b century. These phases are better defined during the second half of the

" century, the last one being very clearly pronounced (end 1980s — 1990s)
l.  (Martin-Vide and Lopez-Bustins, 2006)*.

o The WeMOi is therefore significantly reduced in winter throughout the
. second half of the 20th century and throughout the whole of the 20th

«  century (Martin-Vide and Lopez-Bustins, 2006)*, which is consistent with
the sharp increase in the AOI.

AOi/ Rainfall

Mt Vide, 1, LopezBustns, 3.4, 2006, The Wester Medteranean Oscllton and Ranial i he beran Perinsia. temational Joumalof Climsiology 26: 1455-1475.

3,791 days were classified with the use of a T-Mode PCA. We retained and rotated (Varimax criterion) the first 4 components.
A value average of AOi, NAOi and WeMOi was associated with each of these patterns.

PC1+ (31.2% of the days) AOi +0.38; NAOi +0.42; | PC3+ (30.7% of the days) AOi +1.18; NAOi +0.44; WeMOi PC2+ (17.1% of the days) AOi -0.89; NAOi -0.36;
WeMOi +1.30 WeMOi +0.01

-2.6% per decade; trend significant (90% confidence level)

These changes in the frequency of circulation patterns explain why the western and central Iberian Peninsula presents a significant decrease in winter precipitation.
The main cause is a major frequency of high pressure over Iberia at the end of the 20th century, which prevents the arrival of Atlantic storms to Mediterranean latitudes.
No rainfall variations or even slight precipitation increases are detected on the eastern fringe as some north-easterly winds convey moisture to the south-eastern region.

Teleconnection indices trends are consistent with changes in the frequency of circulation patterns. The AOi and NAQOi show a significant increase, and the WeMOi a reduction, throughout
the final decades of the 20th century, resulting from the increasing frequency of the PC3+ circulation pattern. '

The relationship between mean Iberian precipitation series and the annual absolute frequency of the PC3+ is very close and opposed. ‘
In winters in which this pattern is persistent, the Iberian rainfall mean is low, and when the pattern hardly takes place,
overall winter precipitation increases effortlessly.

The cause of the described changes in the frequency of circulation patterns might lie in the strengthening of the polar vortex, resulting from the winter cooling of the middle to low
stratosphere in the North Pole, particularly in late winter. We might point out the anthropogenic greenhouse gases as one of the causes of this polar vortex reinforcement.

For further information, please wait for our new article to be published in ‘Global and Planetary Change’ entitled ‘Iberia winter rainfall trends based upon changes in teleconnection and
circulation patterns’.
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