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Abstract:
Recent Trends in Predicting
""Spatial Modeling in River Transport in Europe’ (2005-2025)

The study highlights that spatial modeling has become a key
analytical tool in European inland waterway transport research during the
period 2005 to 2025, which amounted to (241 studies) representing 39.4% of
the total research published in this field (612 studies). Various modeling
approaches were employed, with spatial network models leading at 29.3%,
followed by spatial allocation models at 21.7%, and spatio-temporal
allocation models at 13%. In contrast, the use of spatial risk models remained
limited at only 6.7%, revealing a promising research gap. The results also
indicated that sustainable IWT management was the most frequently
addressed theme (32.5%), followed by spatial and environmental modeling
(22.1%). Specialized journals such as Journal of Transport Geography and
Transportation Research Part E recorded the highest publication rates for
related studies. The study revealed a multidisciplinary orientation in the
research contributions, with logistics, economics, and environmental analysis
being the most productive domains. Germany emerged as a central hub for
regional research collaboration. Over time, a significant growth in research
output was observed, with the number of studies rising from just 15 (2005—
2010) to over 100 studies in the 2020-2025 period, driven by the
advancement of spatial analysis tools and the EU's shift toward low-carbon
transport systems. The findings emphasize the need to strengthen the
integration of environmental and intelligent models, and to promote
interdisciplinary collaboration to support sustainable transport policies. The
study recommends the development of more comprehensive models that
combine operational, environmental, and temporal dimensions, along with
increased adoption of artificial intelligence and advanced analytics to
enhance the resilience of inland waterway transport networks in the face of
climate challenges and evolving demand.

Keywords: Spatial modeling, European inland waterway transport, GIS,
network models, sustainable management, risk analysis, artificial
intelligence, low-carbon transport, spatial planning, spatio-
temporal analysis, European research collaboratio.
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