Multidecadal Modulation of the interannual rainfall variability over the Euro-Mediterranean region
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INTRODUCTION OBJECTIVES DATA AND METHOD

The climate variability of the Mediterranean area is influenced by the North Atlantic Oscillation (NAO, Hurrell, 2003), which frequency and positive phase intensity has suffered an |1. To investigate the role of natural multidecadal Rainfall: Global Precipitation Analysis Products (0.52 x 0.52) of the GPCC (Schneider et al., 2008). SST: NOAA Extended Reconstructed SST V3b

increase after the 1970’s unprecedented in the instrumental period, in coincidence with extreme drought conditions in the Mediterranean region. These results remark the non- variability in the precipitation variability over the Dajca (ZQ.X 22). SLP: NCAR No.rt.hern Hemisph'ere.Sea-LeveI Prgssure (5¢x52), (Trenberth and Paol.ino, 1980). Atlfantic Multidecadal Oscillation (AMO)
stationary variability of the NAO (Vicente-Serrano and Lépez-Moreno, 2008b) and the existence of changes in the underlying dynamics. Euro-Mediterranean region. as in Enfield et al. 2000. Pacific Decadal Oscillation (PDO) as in Mantua et al. 1997. Global Warming (GW) SST signal based on yearly averaged global
Tropical Atlantic Variability (TAV) and ENSO have also shown to exhibit a strong and non-linear stationary influence on Euro-Atlantic climate(Greatbatch et al. 2004). Maximun |2. To determine the associated SST and SLP pattern SST (Rayner et aI.. 2903)': ' . . . '
correlations in the beginning of the twenty century and since the 1970’, and no influence during the 1940's-50's-60's, has been found with the Mediterranean region (Mariotti et related to the precipitation variability modes. Metho.dology: Principal Cc?mponent Analy5|s (PCA} of the wmter.anomalous ramfa.ll has been dqne for the tlme period 1906-2002. The >ame
al.2002). Unfortunately ,not always is easy to take the difference between NAO and ENSO signal over the Sea Level Pressure (SLP) . As Garcia-Serrano et al. (2002) support, the latter |3. To investigate the non-stationary relationship Analysis ha§ be.en done without the influence of AMO and PDO signal, and for the mterarmu.al .ramfaII. In the first case, .a Gram-Schmidt _
could exhibit a NAO-like pattern over the Euro-Atlantic sector. between ENSO and the interannual precipitation over Orthogonalization methodology has been used to generate an orthogonal base able to discriminate the AMO and PDO influence on the rainfall

the Euro-Mediterranean region for the 20th century. modes. Finally, the relationship between the Nino3.4 index and the interannual Euro-Mediterranean rainfall reconstructed with PC1 and PC2 is

Analyzed with a 20-year moving window correlation. The same has been done for the Artic Oscillation Index (AO) obteined from Colorado State

Nowadays, the underlying dynamics of these nonstationary relationships and the role of natural multidecadal variability are still unclear. . . . . .
University and an undulatory index defined from the anomalous regression map between the PC1 and the anomalous SLP.
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Figure 1: PCA (1906-2002).First column: Spatial regression maps of the first and second EOF mode of the winter Euro-Mediterranean anomalous rainfall. Second column: SST regression map. Units are in 2 per std in the PC. Third column: SLP regression map. Units are in hPa per std in the PC. 1) taking into account
the whole anomalous rainfall signal, 2) only the interannual rainfall is analyzed (the differences between one year and the next), 3) only the (AMO+PDO) influence is remove. Only the areas with 90% significant correlation (monte-carlo) are shaded.
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