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Abstract

The complex phenomenon riverbed clogging constitutes one reason for degraded river-
ine ecosystems. However, measuring or monitoring of clogging is challenging because of its
multifaceted character. This keynote addresses clogging from different perspectives including
field and laboratory aspects and shows recent developments in measuring techniques to gather
relevant involved parameters and processes.
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1. INTRODUCTION

Although clogging of riverbeds, also referred to colmation, has been studied for decades in the
field as well as in hydraulic laboratories significant knowledge gaps exist to fully understand
the complex and interacting physical and biogeochemical processes. The relevance of studying
colmation and its single processes becomes obvious as it can have a tremendous impact on the
hyporheic zone and the biotic community living there. In fact, riverbed clogging is suspected
to be one reason for failing the target of the European Water Framework Directive in achieving
the “good ecological status”.

Riverbed clogging is also a matter of overlapping scales including macro-scale aspects on
river basin level such as sediment delivery and hydrology but also micro-scale characteristics
such as local topography, particle size/shape and the compaction of the riverbed. Moreover,
clogging is a highly dynamic process.

These multifaceted issues are highly interesting but also challenging to cope with riverbed
clogging, especially because of its high temporal and spatial variability but also because of the
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numerous multifaceted parameters and processes that need to be considered in measuring and
monitoring riverbed clogging.

This keynote addresses the phenomena riverbed clogging from different perspectives and
presents different methods to assess clogging in the field and in hydraulic laboratories.

2. METHODS AND RESULTS

For field applications, a so-called Multiparameter Approach for Colmation (MultiPAC) was
developed to capture four key parameters in describing riverbed clogging on a local scale in-
cluding particle size distribution, porosity, hydraulic conductivity and dissolved oxygen (Seitz
2020). The first results are very promising and prove that riverbed clogging cannot be described
by single parameters. Especially the capability to gather vertical profiles allows the identifica-
tion of clogged layers in the riverbed. However, to study the influence of single processes and
parameters the complexity of riverbed clogging need to be simplified to be studied in hydraulic
laboratories under controlled boundary conditions.

Therefore, a laboratory flume was designed to focus on sediment infiltration and accumula-
tion only using a simplified bed made of spheres that can be arranged in different packings.
Main objective of the experiments is to explore interactions between turbulences at the water-
sediment interface, interstitial flows and the progressive occlusion of pores with fine sediments
that are fundamental to understand the dynamic behaviour of colmation processes. Therefore,
the gamma ray attenuation method (GRA) was adapted and successfully tested to allow for non-
intrusive measurements of sediment infiltration masses in vertical profiles (Mayar et al. 2020),
which represents a precondition to study the dynamics of clogging processes. In future experi-
ments, the measuring setup will be complemented by PIV measurements of surface flow and
endoscopic PIV measurements of pore flow. These combined non-intrusive and simultaneously
conducted measurements will lead to a unique dataset in describing the sediment infiltration
and accumulation behaviour and allows for derivations of functional relationships between sur-
face and subsurface processes to describe the interactions and dynamics of clogging processes
on a fundamental and physical basis.

3. CONCLUSIONS

Despite the complicated phenomenon riverbed clogging, both the field and laboratory methods
represents important advancements in studying the involved parameters and processes. While
MultiPAC represents a step forward in measuring riverbed clogging in the field on a quantita-
tive basis, the laboratory experiments with the GRA method enabled for the first time to study
the dynamics of clogging given to its non-intrusive character. The combination with advanced
PIV-techniques will further allow in-depth investigation, especially in quantifying interacting
processes at the water-sediment interface.
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