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The use of nitrogen (N) fertilizers in agricultural fields and the increasing urbanization are
among the most important non-point sources of pollutants. Efforts to identify and reduce N
loads percolating towards shallow aquifers led scientists to develop various tools for
groundwater vulnerability assessment. The aim of the study is to propose an integrated
approach for vulnerability assessment combining indices of low data requirements to describe
the vulnerability to nitrogen species for a) the topsoil using LOS (Aschonitis et al. 2013), b) the
unsaturated zone using AVI (Van Stempvoort et al. 1992) and c) the aquifer system using
SINTACS (Civita and De Maio 2004). This attempt aims to change the current perspective of
the vulnerability maps from two-dimensional (latitude, longitude) to four-dimensional
visualization by adding the dimensions of depth and time. The Caserta Plain (IT), was selected
as case study due to its high population density and to the intensive agricultural activities. The
application of the proposed approach to the study area, highlighted the strengths and
weaknesses of each method and at the same time showed that their combination can provide an
overall view of the threats posed to groundwater resources by the human activities affecting the
territory. Considering both the benefits and the issues of the proposed approach, overall the
combination of the aforementioned indices can be employed as a robust tool to assist water
managers in establishing detailed monitoring programmes and measures to achieve the Water
Framework Directive objectives of good groundwater status.
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