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In the present study a specific approach is followed, considering the Pesticide DRASTIC and

Susceptibility index (SI) methods and a GIS framework, to assess groundwater vulnerability

in the agricultural area of Albenga, in north Italy. The results indicate ‘‘high’’ to ‘‘very high’’

vulnerability to groundwater contamination along the coastline and the middle part of the

Albenga plain, for almost 49% and 56% of the total study area for Pesticide DRASTIC and SI

methods, respectively. These sensitive regions depict characteristics such as shallow depth

to groundwater, extensive deposits of alluvial silty clays, flat topography and intensive agri-

cultural activities. The distribution of nitrates concentration in groundwater in the study

area is slightly better correlated with the SI (0.728) compared to Pesticide DRASTIC (0.693),

thus indicating that both methods are characterized by quite good accuracy. Sensitivity anal-

ysis was also performed to acknowledge statistical uncertainty in the estimation of each

parameter used, assess its impact and thus identify the most critical parameters that require

further investigation in the future. Depth to water is the parameter that exhibited the largest

impact on the Pesticide DRASTIC vulnerability index followed by the impact of the vadose

zone and topography. On the other hand, the SI method is more sensitive to the removal of

the topography parameter followed by the aquifer media and the depth to water parameters.

� 2015 China Agricultural University. Production and hosting by Elsevier B.V. All rights

reserved.
1. Introduction

Contamination of groundwater in agricultural areas has

become today a global concern and limits its availability as

a resource for crop irrigation. The presence of several organic
and inorganic contaminants in groundwater used for irriga-

tion may cause several health problems to humans and result

in loss of soil fertility and income for farmers. The impacts of

groundwater contamination are more noticeable in areas suf-

fering from desertification, salinization or when groundwater

is not sufficient to support intense agricultural activities [1].

Nitrates and pesticides are the most common non-point

source contaminants detected in shallow alluvial aquifers in

agricultural areas. Alluvial aquifers are especially vulnerable

to nitrate contamination and salinity problems due to a num-

ber of factors including shallow water table, highly permeable
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