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Calculation results

24h (6) Time=36h

(4) Time

Fixed bed
(Revetment)

Fluw/

[Stepl ] Sandbar edge (A) is formed [Step2] Sandbar edge (B) is formed
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[Step3] Flow over the sandbar edge and
several watercourses (C) are formed
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STUDY ON EROSION RESISTANCE AND EROSION MECHANISMS OF
RIVERBANKS, AND FUNCTIONAL ASSESMENT OF ECO-FRIENDLY RIVERBANK
PROTECTION WORKS FOR RIVERS IN COLD, SNOWY REGIONS
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Research Period : FY2011-2015
Research Team : River Engineering Research Team
Author : FUNAKI Jungo
MAEDA Shunichi
KAWAMURA Satomi

Abstract: To properly assess the effectiveness of eco-friendly riverbank protection works in terms of
environmental conservation and restoration, and to maintain the effectiveness of such riverbank protection
works, it is necessary to verify the appropriateness of the selection of work types and layout plans for river
facilities based on the appropriate prediction of mid- to long-term changes in river channel morphology and
in vegetation. In this study, follow-up surveys were done for eco-friendly riverbank protection works and the
sustainability of riverbank protection functions was examined with regard to mid- to long-term changes in
channel forms and riparian vegetation. Some cases were found in which the works did not maintain their
initially expected effectiveness as eco-friendly protection works, and other cases were found in which dense
riparian trees were reducing the river discharge capacity. To address the above problems, the authors
categorized the problems that related to the mid- to long-term changes in river channel morphology and
riparian vegetation, and drafted a list of important considerations necessary for the planning and design of
eco-friendly riverbank protection works.

To clarify the characteristics of riverbank erosion, the authors did the following: 1) clarified the riverbank
erosion mechanism behind the development of meandering channels, and 2) developed a numerical riverbed
evolution analysis model that considers the effect of vegetation cover in riverbank protection and the
variation in vegetation growth. For item #1 above, the authors found that the development of meandering on
the Otofuke River, which resulted in the failure of the riverbank during a flood, was first triggered by the
development of point bars, which had formed because of the effect of the bend form. The meandering
progressed in the process of downstream-ward propagation of meandering wave forms, which caused bank
erosion. For item #2 above, the authors calculated the vegetation dynamics on the Satsunai River by using
the numerical model. The model closely reproduced the vegetation dynamics. The analysis also found that
reduction in the annual largest-scale flood discharge had a dominant influence on the combined area of

gravel dry riverbed maintained in the river channel.

Key words: riverbank protection works, changes in river channel morphology, development of meanders,

variation in the growth of vegetation, numerical analysis
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