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Turbulent flow over a natural streambed is complex in nature, especially in the near-bed flow zone,

because a natural water-worked bed exhibits a spatially complex, three-dimensional structure [1–3].

This echoes the organization of the bed particles by transport processes. The orientation, imbrication,

sorting, and layering of the deposited bed particles are governed by the continual deposition and

reworking by several flood cycles. Besides, the bedload transport rate is often predicted from the flow

induced bed shear stress with respect to the threshold shear stress, which represents the bed shear stress

required for particle entrainment by the flow [4]. Our knowledge on how sediment is transported under

such a complex situation is still insufficient, which triggers a good deal of experimental, theoretical,

and computational efforts. The near-bed flow is greatly affected by a complex, colossal, fluid–sediment

interface giving rise to a spatial flow heterogeneity together with a significant temporal intermittency in

the vicinity of the bed. In a natural stream, such a complex flow plays a decisive role in developing its

morphological environment. In this process, a so-called water-worked bed is formed in a natural stream.

By contrast, in laboratory scale experimental studies, a simulated streambed in a flume is generally

created by arbitrarily dumping the sediment particle mixture to a given thickness. The sediment bed

surface is then worn and levelled, preparing a screeded bed. Even though if the distribution of sediment

particle size used in the laboratory experimental study is same as that of the particle size in a natural

streambed, the simulated streambed (bed surface characteristics) cannot be deemed to be acceptable as

analogous to that in the natural streambed. To be specific, the screeded bed is essentially a mixture of

randomly sorted sediment particles and its statistical distribution in terms of bed surface topography

is incompetent to mimic a water-worked bed. The bed surface topography and the flow characteristics

in water-worked and screeded gravel beds were explored by several researchers [1,5–12]. However,

a series of recent studies by Padhi et al. [13–15] indicated a clear distinction in turbulence characteristics

in water-worked and screeded gravel bed flows. Therefore, the research on water-worked beds,

in addition to the related hydrodynamics and transport processes, being the topic of this Special Issue,

demands further attention.

The application of the water-worked bed concept to fluvial hydraulics is developing rapidly and

it has already been successful in a number of laboratory scale model studies, including data analysis

and interpretation, and supervising conceptual framework and parameterizations by a number of

research groups around the world. To be specific, the impact of water-work on transporting sediment,

especially as a bedload, is of primary importance. Moreover, sediment transport by the modification of

flow at a river protection structure, such as a groyne or a spur dike, has a detrimental effect of forming a

scour hole around it. Therefore, the topic of scours at a river protection structure has been a continued

interest of research over several decades. Furthermore, investigators have not been restricted to the

laboratory scale model studies. They have been, on several occasions, more interested in conducting

field studies in natural streambeds, where the beds are water-worked. This tendency in the current

research trend is reflected in this Special Issue. It includes nine papers, which can be classified into four
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categories. The first category is comprised of two review papers from Mrokowska and Rowiński [16] on

bedload transport by unsteady flow and Padhi et al. [17] on water-worked gravel beds. These papers

deliver an excellent background that is useful for understanding and modeling bedload transport

under unsteady flow conditions and for the morphological and flow characteristics in water-worked

beds. Both studies are mostly based on experimental investigations. The second category includes

studies on river protection structures by Möws and Koll [18] on groynes (one paper) and by Zhang

et al. [19,20] on spur dikes (two papers). The former focuses on backwater effect and resistance to

flow, and the latter two on scours at spur dikes. Both studies are important from the perspective of

designing river protection structures. One paper, by Antico et al. [21], is dedicated to the velocity law

in hydraulically rough flow over mobile granular beds, which falls into the third category. The fourth

category presents important field studies by Radecki-Pawlik et al. [22] on the Mlynne and Lososina

streams in the Polish Carpathians; Huang et al. [23] on the Three Gorges Reservoir (TGR) in China;

and Przyborowski et al. [24] on the Jeziorka River and Swider River in Poland.

The Editors finally hope that this Special Issue will be beneficial to advance future research studies

and to further develop the water-worked bed concept, including other related issues in laboratory

scale models and field studies, and its applications in sedimentology, geophysics, fluvial hydraulics,

and environmental and hydraulic engineering.
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