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Indirect methods for defining the hydrodynamic response of a 
complex coastal karst aquifer. 
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Salento is a regional coastal karst aquifer located in Southern Italy with a highly complex 

geological, geomorphological, and hydrogeological structure. Groundwater is affected by high 

and unruly exploitation from licensed and unlicensed wells for irrigation and drinking purposes, 

resulting in its qualitative and quantitative status degradation. Furthermore, the increasing 

frequency of meteorological drought events exacerbates the already compromised situation.  

The analysis of the relation between climate indicators and groundwater levels (GWLs) in nine 

monitoring wells outlines direct and statistically significant correlations between the time 

series, providing useful qualitative information about the response time with which this aquifer 

reacts to precipitation and temperature variability. Pearson’s correlation coefficients range from 

0.6 to 0.8, with a time lag varying from 16 to 23 months. Moreover, decreasing trends in GWL 

are far consistent with the trend in meteorological indicators during dry periods. 

Long response time is also confirmed by implementing short time-series analyses between daily 

groundwater levels and precipitation in both the time and frequency domain. These methods 

highlight the presence of baseflow as dominant hydraulic behaviour and a great storage 

capacity, suggesting a poor degree of aquifer karstification and dominance in the permeability 

structure of not well-developed hierarchical karst networks. This behaviour is occasionally 

bimodal with quick flow and baseflow simultaneous presence. Finally, results from both 

approaches describe the Salento aquifer as a slow filter with a notable inertial behaviour in 

response to meteorological events.  

Under data scarcity and in relation to the complexity of such aquifer (in terms of scale, intrinsic 

properties, and boundary conditions), similar methodologies revealed significant interest and 

reliable general application. The capability to predict the aquifer response in relation to a 

meteorological drought period allows for identifying priorities in terms of water resource use. 

Thus, continuous recording of precipitation, air temperature, and GWLs are relevant for the 

correct management and safeguarding of groundwater. 
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