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Abstract:

Automated river network selection is a crucial component in the process of map generalization, as it helps
to simplify and enhance the readability of small-scale maps. Recent research incorporating artificial intelligence (AI)
has shown promising results in river network generalization (Yan et al., 2022), (Wang & Qian, 2023), (Yu et al., 2023).
Building on this progress, we want to take it a step further and make one of the first attempts to unify the selection
process for river networks on general geographic maps.

In this study, we aimed to automatically select rivers using machine learning-based methods (ML). The
input data included the Map of Hydrographic Division of Poland (MPHP) database covering the area of Poland and the
swissTLMRegio database for Switzerland. This work focused on 10 river basins in Poland and 5 river basins in
Switzerland (Fig. 1). Previous research suggested that enriching the databases, among others, also with
physical-geographical and topological variables, as well as calculated measures, could improve the selection results (Le
Mao et al., 2024). Consequently, both databases were supplemented with previously selected topological and
physical-geographical attributes, including among others: codification of hydrographic units, length, distance from the
river segment to the water reservoir, number of settlements within a 1.5 km radius, number of inhabitants in the nearest
settlement, length of the flow path, depth of the valley, slope gradient, and slope length. The selection process was
conducted using three ML-based methods: decision tree (DT), random forest (RF), and decision tree with genetic
algorithms (DT-GA). The methods were developed on the basis of previous studies (Karsznia & Weibel, 2018; Ajdacka,
2022; Karsznia, 2023). In the application of each ML-based method, one unified model for the dataset covering Poland
and Switzerland was designed. The overall accuracy of the models ranged from 86% for DT, 78% for RF, to 87% for
DT-GA. The generalization results were compared with reference maps, specifically a map developed by the Head
Office of Geodesy and Cartography in Poland at a scale of 1:500,000, and the vector National Map of Switzerland at a
scale of 1:500,000. The continuity of the overall river network was kept in most of the cases, with some exceptions for
certain river basins. Nevertheless, the resulting generalized river networks in Poland and Switzerland look promising
both in the quantitative as well as qualitative aspects. Moreover, it should be underlined that one generalization method
characterized by the same set of attributes was applied and verified for the two considered countries.

Fig. 1. Source data chosen for generalization from Switzerland and Poland.
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