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Trend Analysis of Precipitation and Synoptic patterns
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The effects of climate change are first felt through water — through droughts, floods or storms. When these disasters
hit, they can wipe out entire water supplies or leave them contaminated, risking the human lives or the economics
activities, especially agriculture production.

Global warming will also change our relationship with water, both fresh and salty, and the question is, are we prepared
to face the change? And adapt to new patterns and recorded meteorological data.
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OBJECTIVE, DATA AND METHODS

- The present study attempts to determine the long-term trends (annual, monthly and seasonal precipitation) and
frequency of rainy days, adding the synoptic patterns of torrential rainfall (equal or over 100mm/24h) in the Muga
River Basin and avaluated the relation with the mean monthly value of the Western Mediterranean Oscillation Index
(WeMOi) with the synoptic patterns obtained in this area in the Western Mediterranean area.

- Meteorological stations make use of the database Spain 02 v4, for the 1971-2010 period. Precipitation data from
24 meteorological stations within and around the study area were selected to analyze.

- The annual mean precipitation (P annual), annual coefficient of variation (CV annual), the Standard deviation
annual (SD annual) with spatial variables (latitude, longitude and altitude (Z)). Kriging interpolation method was used
to determine the spatial variation.
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- Pearson’s correlation coefficients and P-value between the different precipitation indices and spatial variables | < L T

were calculated to determine if there is any statistical relationship between them. u s
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- Application of The Mann-Kendall test and Sen’s slope estimator, statistical test, for trend detection in
meteorological variables.

- Circulation patterns were obtained by the use of objective method agplyin the rules of Jenkinson and Collison
(J&C). This method allows 27 different classification weather ’alpes to be detined. These types are characterized
through the use of a set of indices associated to the direction and vorticity of geostrophic flow. The grid consisting of
9 grid points was used.

- The study analysis also considers two subperiods of 20 years (1971-1990 and 1991-2010) in order to detect
variations in the synoptic patterns, WeMOi values and in the frequency of heavy rainfall episodes.
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RESULTS Synoptic patterns of torrential rainfall (2100 mm/24h)

Regionalization according to different variables and results statistical tests. in the Muga River Basin
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-The variable longitude has a high and significant negative correlation with mean annual precipitation (r=-0.833, p-value=0.002), and
a positive correlation with the annual coefficient of variation (r=0.847, p-value=0.001), both with a probability value above 95%.
Altitude and coefficient of variation are also closely related to annual mean precipitation.

-The most noteworthy result involves a downward precipitation trend in summer and concentrated in the month of June.

- The significance level of the decreasing precipitation trends is higher in the headwaters and the middle reaches than in the lower
reaches.

- The weather types J&C more representative of torrential rainfall are Cyclonic, we observed an increase in the frequency of this
synoptic pattern to produce heavy rainfall episodes during the second subperiod (78%, 1991-2010) compared with the first subperiod
(37%, 1971-1990).

- The WeMOi monthly values and the occurrence of heavy rainfall, the results showed a clear association between the negative
values (87%) of this teleconnection index and the torrential rainfall in the Muga River Basin (NE Spain) in the Western Mediterranean
area.
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- The most negative WeMOi values are observed in autumn, especially during October.

- Several previous studies and this study have demonstrated that the Western Mediterranean Oscillation index (WeMOi) has a
statistically significant correlation with total rainfall amount over eastern lberia. Becoming the WeMO in an essential tool for
forecasting heavy rainfall in the study area in northeast of Spain and the Western Mediterranean area.




