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ABSTRACT: This study shows a synoptic patterns catalogue of torrential rainfalls (= 100 mm/day) in Catalonia (north-eastern Iberian Peninsula), which
were obtained by applying a T-Mode Principal Components Analysis (PCA) at sea level pressure (SLP). The final catalogue (304 days selected) is
composed by 9 circulations patterns. Equally, we studied the relationship between the synoptic patterns obtained and the Western Mediterranean
Oscillation. The results showed a clear association between the negative phases of this teleconnection pattern and the torrential rainfall in Catalonia.

DATA and METHODOLOGY

0 The analysis was carried out using the 304 days which recorded = 100 mm in one or more stations over Catalonia (Fig.
1) throughout the 1950-2005 period.

0 The circulations patterns were obtained by applying a T-Mode Principal Components Analysis (PCA) to a daily data grid
(NCEP/NCAR reanalysis) at sea level pressure (SLP) over Western Europe. We rotated (Varimax criterion) the first 6
components, and each day was assigned to the PC with the absolute maximum loading. These clustering enables the days
to be classified into 9 patterns (only showed 7 below).

0 We computed the mean value of the Western Mediterranen Oscillation index (WeMOi) ,
(http://www.ub.edu/gc/English/wemo.htm) averaging all the days grouped in each circulation pattern. Figure 1. Location map

RESULTS AND DISCUSSION
Synoptic patterns catalogue

The “weak low over eastern Iberia” (PC +1) and “low pressure area” (PC -2) patterns show a weak pressure gradient in a high percentage of
days. The “blocking” (PC +2) pattern is one of the most typical meteorological situation with a high risk of intense precipitation. The “easterly
advection” (PC +3) pattern is associated with a diffluent blocking situation. The “low centered” (PC +4) pattern has a lot of cases. The “low over
north-western Iberia” (PC +5) and “low over western Iberia” (PC -1) patterns show sea surface flows.
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The Western Mediterranean Oscillation (WeMO) and the torrential rainfall in Catalonia

The WeMOi mean value of the all days with torrential rainfall for the 1950-2000 period is clearly negative (-1,33). The number of days with
torrential rainfall and a positive WeMQi is lower than 15%.

We can affirm that in a day with a WeMOi higher than +2 is impossible to record 2100 mm.
Finally, all the WeMOi value means of each pattern are negative.

CONCLUSIONS

0 More than the 60% of the torrential rainfall days take place during the last four months of the year.

0 The most outstanding synoptic characteristics are the predominance of sea surface flows and the existence of low pressure areas over the
northern and north-western Iberia.
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