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The Study of Engineering to form river channel
for River Restoration

Katsuji KIUCHI

Abstract

In most developed countries, river restoration projects have rapidly increased since the
1990s. In this paper, the study of engineering for river restoration is discussed for the purpose
to make practical use of river improvement. The discussion is focused on the potential
function recovering natural environment by management of sediment and river channel
dynamics in the case studies of the diverse river restoration projects which have been carried
out in river Iwaki. It has heavy snow fall area and melting snow floods. In this study, the
following is made clear : the river improvement should be developed considering water chang-
ing and flow regime to form diverse river spaces.

The followings are the outline of the study.

In Chapter 1, understanding of the issues and subjects of this study are described, and
having discussed the subject of earlier studies about engineering for river restoration, the
method and structure of this study are described.

Earlier studies on the subjects suggest several principles, but they do not suggest enough
about concrete models and practical planning of river channel. Therefore, examinations and
investigations of river characteristics and methods of planning of river channel should be
discussed in the case studies.

In Chapter 2, the transitions of engineering to form river channel considering river restora-
tion are putted in order; history of engineering in river channel planning in Japan, river
improvement close to nature type in Switzerland and Germany, the transitions of Nature-
oriented river improvement in this 16 years in Japan, the last world trends of river restoration
projects.

As a result, the followings are made clear : for restoration natural environment proper to
river which has been lost in this 50 years, it is necessary to take the new way of thinking for
river restoration changing the old way of river improvement which has been brought monoto-
nous river channels : it is important to make good use of the river’s own potential function for
river restoration following with river characteristics, flood disturbance to form river channels,
to preserve and to restore river woods and plants on the banks, diverse forms at the water’s
edge and river bed, continuous river restoration system. And it is important to investigate the
river improvement together with land use near the river.

In Chapter 3, the problems and subjects of river channels which have been constructed by
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the methods of traditional ways of thinking mainly for flood controlling are discussed. The
methods for examinations and investigations of river characteristics, and the concrete methods
to form river channels for river restoration are presented. And the problems and subjects in
river basin are putted in order, comprehensive policies in river basin are studied.

As a result, the followings are made clear ; diversity of original river environment has been
lost by the uniform river improvement without thinking river characteristics, it is necessary to
change for the better position and structure of river installations to be formed divers river
original channel by river natural dynamics. Based on these arguments, the followings are
presented : fundamental way of thinking for river restoration and the direction of concrete
improvement for each elements of river channel, such as embankment, high water channel,
water’s edge, and river bed. Points of considering for river restoration are the followings :
meanderings of river channel, shallows and pools, configuration of banks, natural view, ecology
on the water’s edge, ecology in the water and ecological network. It is necessary to make
planning the river improvement based on assessment of the present situation of the river
channel by investigating the river characteristics at the individual rivers. And the following
comprehensive needs in river basin are presented : the study of the policy for guidance of land
use connected with flood risk, the study of management of river flow and sediment.

In Chapter 4 to Chapter 6, the case studies of Nature-oriented river improvement in river
Iwaki are discussed ; @ the shore protection project preserving river woods on the banks, @
the project preserving and restoring the wet biotope, @ the project forming small stream on
the flood plane which have monotonous environment for diversifying flood plane of high water
channel. Those process of examining and investigating, and developments after the construc-
tions are putted in order to confirm the effect of engineering to form river channel for river
restoration.

As a result, the followings are proved: 1) It is important to understand the flow situation
in the flood and normal days to promote the diversification of the environment, and to maintain
and to recover the biotope near the river. 2) The river woods on the banks play an important
role for the environment of the river, and the shore protection should be made a structure to
press the maintenance of exiting trees, and re-activation of the riverside. 3) Zoning method
considering river characteristics is available, and forming small stream or digging shallow
water space on the flood plane of high water channel bring effective diversification of the
environment. 4) The practicing method for maintaining river environment is shown by inves-
tigating the nature-oriented river improvement work at the juncture of river Iwaki.

In Chapter 7, further considerations are discussed as the following: @ subjects in river
channel improvement, @ subjects in river restoration system, @ subjects in water-shed
management. In Chapter 8, the results of this study are summarized, and this method of
planning to form water channel considering river restoration will be expected practicing
method for river improvement.

The results of this study are accepted as treatises of Annual Journal of Hydraulic
Engineering, JSCE (Japan Society of Civil Engineers) (2 papers), NAREC (Nature Restoration
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and Conservation Society, Japan) (1 paper) and RCEM (River Coastal and Estuarine Morph-

dynamics) 2005 Conference at the University of Illinois (1 paper).
Professor (Chairperson) Mikio SASAKI
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