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Extended abstract 
 
In Mediterranean countries, especially those with semi-arid climatic tendencies, runoff 
generation and groundwater recharge in alluvial formations are closely related to ephemeral 
flooding, which alternate with relatively long periods of drought. In such cases, the 
corresponding yearly average data are not appropriate to characterize the freshwater-saltwater 
relationships in coastal aquifers, particularly when the monthly variations in the 
recharge/pumping ratio lead to seasonal intrusion. This is likely to happen in summer, which 
is consequently followed by a more or less effective recovery phase depending on the amount 
of precipitation in autumn and winter. In this hydrogeological context, detailed water balances 
in coastal aquifers are of great help in analyzing the processes of seawater intrusion/extrusion, 
especially when other additional information (aquifer geometry, groundwater chemistry, well 
logging and surface geophysics, seriated streamflow  records, flow measures in boreholes, 
pumping tests etc.) is available. 
The río Verde de Almuñécar aquifer (Granada, Spain) has a monitoring network which 
provides most of the aforementioned basic hydrogeological information, and it has been 
selected in order to evaluate the groundwater recharge and runoff generation during an 
abnormally rainy one-year period (overall precipitation of approximately twice the average 
value, but with a number of daily episodes of more than 50 mm, and even two of more than 
100 mm). The hydrological response of the watershed, that includes a permeable -carbonate 
aquifer- headwater sector which is responsible for the river baseflow, has been estimated by 
means of a model of distribution of the daily effective precipitation. Streamflow to the sea, 
which is practically nil in normal situations, resulted in an average value of near 1,5 m3/s 
during the study period, where daily peaks of 8 m3/s have been estimated. The alluvial aquifer 
has been divided into five sectors and a monthly water balance has been carried out in each 
sector. The results have been verified using MODFLOW. The total aquifer recharge –of some 
32 hm3/a- is more than twice the average value, with approximately 70 % coming from 
surface water infiltration. Moreover, the piezometric lowering induced by an old gallery 
favors this kind of recharge. The major fraction of aquifer discharge is groundwater flow to 
the sea. Seawater penetration inland was not significant during the summer months of the 
selected period, a situation also corroborated by physical-chemical data of groundwater, in 
contrast with previous average estimates of 3-4 hm3.  


