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River channel management within the last centuries has largely modified fluvial processes and morphodynamic
evolution of most large European rivers. Several river systems experienced extensive channelization early in
the 19th century, thus strongly challenging our present ability to detect their morphodynamic functioning with
contemporary photogrammetry or cartographical sources. This consequently leaves open questions about their
potential future response, especially to management strategies that “give more room” to the river, aiming at
partially rehabilitating their natural functioning. The Adige River (Etsch in German), the second longest Italian
river, is an exemplary case where channelization occurred more than 150 years ago, and is the focus of the present
work.
This work aims (i) to explore changes in fundamental morphodynamic processes associated with massive channel-
ization of the Adige River and (ii) to quantify the alteration in river bars characteristics, by using morphodynamic
models of bars and meandering.
To fulfil our aims we combine the analysis of historical data with morphodynamic mathematical modelling.
Historical sources (recovered in a number of European archives), such as hydrotopographical maps, airborne
photogrammetry and hydrological datasets were collected to investigate channel morphology before and after
the channelization. Information extracted from this analysis was combined with morphodynamic linear models
of free migrating and forced steady bars, to investigate river bars and bend stability properties under different
hydromorphological scenarios. Moreover, a morphodynamic model for meandering channel was applied to
investigate the influence of river channel planform on the evolution of the fluvial bars.
Results from the application of morphodynamic models allowed to predict the type, position and geometry of bars
characterizing the channelized configuration of the river, and to explain the presently observed relative paucity of
bars if compared to the previous, less confined, river planform. The application of a meander model allows insight
into the properties of bars that were observed in the old historical maps. A threshold range of the imposed channel
width can be predicted above which the river may partially restore conditions for bar instability to occur and for
their further development, with direct management implications.
Overall the conducted analysis confirms the potential of integrating morphodynamic models with geomorpho-
logical and time-series analysis of historical large-scale maps and airborne photogrammetry to increase our
understanding and predictive ability of the evolution of rivers with a long-lasting record of morphological
regulation.


