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Abstract. An important application of temperature measurements in the field of hydrogeology 

is the characterization of natural or artificial recharge and the interaction between surface 

water bodies and ground water. Recharge can influence the shallow temperature variations 

in an aquifer forming a potential tracer for characterizing this recharge. Temperature of the 

pore water varies seasonally. Variation decreases deeper in the aquifer defining a zone of 

influence: the surficial zone. Temperature profiles (temperature versus depth) and the depth 

of the surficial zone are influenced by temperature variations of recharge water, recharge 

velocity, sediment properties and groundwater flow. Increased recharge (e.g. due to 

irrigation) increases the depth of the surficial zone whereas upward flow (e.g. to a drainage 

ditch) results in a decrease. Temperature profiles can thus be used as a tracer in groundwater 

flow systems. This is applied here in the coastal area of Ravenna, Italy. The study area is part 

of the Po River Plain, bordering the Adriatic coastline. It is characterized by river and canal 

mouths, wetlands, an old and a young dune system, lagoons, heavily developed areas, 

industrial facilities, harbors and reclaimed agricultural land. It is a Mediterranean study 

area with relatively cold humid winters and warm dry summers resulting in a period of very 

little natural recharge. Main impoldering activities occurred between 1950 and 1980 and this 

results in a current complex distribution between fresh and saltwater. Temperature profiles 

are available in about 50 wells distributed in young and old dunes, in the polder, and near a 

coastal lagoon. SEAWAT v4 is applied to simulate temperature profiles using a typical 

geological cross-section, recharge estimates and annual temperature variations in the study 

area. These profiles are compared to observed temperature profiles. The results show a 

distinction between areas where there is natural recharge, influence of irrigation ditches and 

influence of the lagoon and quarries. During the dry summers without natural recharge, 

irrigation is applied causing artificial recharge. This artificial recharge is an important 

factor for freshening of the aquifer and temperature profiles provide a way to estimate this 
freshwater recharge. Combination of simulation of the heat transport and the fresh-saltwater 

distribution can further validate this estimation. 

Keywords: temperature; tracer; combination with salinity 

160


