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Abstract. Surface water ponding is a surplus of water that remain on agricultural terrain surface, mainly after extreme/prolonged rainfall events or due to not optimal irrigation. It could be a major issue in lowland agriculture. Firstly, it can damage crops at the biological level due to lack of oxygen supply, leading to the mortality of entire field areas and reducing production; secondly, it can compromise the normal management schedule with problems related to in-field trafficability. Stagnant water is mainly concentrated in concave areas of the surface. Indeed, it is more evident in areas highly frequented by heavy agricultural machinery, which compact the soil reducing the water infiltration capacity and creating concave surface profiles. Mapping high potential water ponding areas can help stakeholders in planning mitigation strategies. The advance in topographic technology and remote sensing provides great potential in surface processes investigation. In this study, we present a novel approach aimed at mapping potential water ponding in lowland agriculture, using a low-cost remote sensing approach. For the investigation, we selected an 8 ha lowland agricultural field in northern Italy (Rovigo province) historically subjected to water stagnation. The methodology is based on the application of the geomorphic indicator Relative Elevation Attribute (REA), which can map the more pronounced concavities and convexities of the terrain, thus providing a pioneering map of potential water ponding in agriculture (Straffelini et al., 2021). REA was calculated on a high-resolution Digital Terrain Model (DTM) created using an Uncrewed Aerial Veichel (UAV) combined with the Structure-from-Motion (SfM). Results are promising, and assessment was performed using a high-resolution orthophoto for stagnant water extension (Cohen’s k(X) accuracy of 0.683) and in-field measurement of water depth (Pearson’s rxy coefficient of 0.971). The methodology aims to provide an easy-to-read map of potential ponding in lowland agricultural areas and at farm scale. With it, farmers and stakeholders can understand where the problem is more likely to occur and design target solutions efficiently.
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