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Abstract. Sustainable water management in Mediterranean rice systems must 

balance productivity and environmental protection. Traditional continuous flood-

ing limits nitrate leaching through denitrification, but the transition toward water-

saving irrigation practices (dry seeding, turn-based irrigation) may affect nitro-

gen dynamics and groundwater quality. This study investigates spatially varying 

nitrate concentrations and the drivers of nitrate distribution in the phreatic aquifer 

in the Lomellina district (Northern Italy), one of Europe’s most important rice-

growing areas. Nitrate concentration was measured in groundwater, and a geo-

spatial database of 102 environmental and anthropogenic variables was devel-

oped. Multivariate generalized linear regression models were implemented to 

quantify relationships between the selected variables and nitrate concentrations. 

Based on the results, we identified groundwater table depth, groundwater flow 

velocity, vertical hydraulic conductivity, soil type, and soil protective capacity as 

key determinants. The study was carried out in the context of the projects: i) "Ap-

plicazione di metodi di statistica spaziale per la valutazione della vulnerabilità e 

disponibilità della risorsa idrica sotterranea in diversi contesti idrogeologici", 

funded by the Piano di Sostegno alla Ricerca (PSR Linea 4) by the University of 

Milan, and ii) “PROMEDRICE project (https://promedrice.org/; PRIMA-

Section2-2022)” funded, for the Italian partners, by MUR (Italian Ministry of 

University and Research). 
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