POLITECNICO DI TORINO
Repository ISTITUZIONALE

Influence of sediment depth and groundwater underflow on residence time distributions in dune-shaped
streambeds

Original

Influence of sediment depth and groundwater underflow on residence time distributions in dune-shaped streambeds /
Boano, Fulvio; Monofy, AHMED MOSTAFA IBRAHEM MOSTAFA; Grant, Stanley. - (2022). ( EGU General Assembly
2022 Vienna 23-27 May 2022) [10.5194/egusphere-egu22-6480].

Availability:
This version is available at: 11583/2971755 since: 2022-09-26T17:33:06Z

Publisher:
EGU

Published
DOI:10.5194/egusphere-egu22-6480

Terms of use:

This article is made available under terms and conditions as specified in the corresponding bibliographic description in
the repository

Publisher copyright

(Article begins on next page)

07 May 2026



(EGUszzr, 2022

EGU22-6480
https://doi.org/10.5194/egusphere-egu22-6480

EGU General Assembly 2022
© Author(s) 2022. This work is distributed under
the Creative Commons Attribution 4.0 License.

Influence of sediment depth and groundwater underflow on
residence time distributions in dune-shaped streambeds

Fulvio Boano', Ahmed Monofy', and Stanley Grant?
'Politecnico di Torino, DIATI - Department of Environment, Land and Infrastructure Engineering, Torino, Italy

(fulvio.boano@polito.it)
2Occoquan Watershed Monitoring Laboratory, Virginia Tech, Manassas, VA (USA)

Stream dunes have been widely recognized among the major morphological features driving
water exchange between a stream and its sediments, and many modeling studies have been
performed to characterize hyporheic exchange induced by this type of bedforms. Despite of these
efforts, the high number of factors that affect hyporheic exchange has not been completely
addressed yet, mainly because of the simplifying assumptions that are unavoidably required to
reduce the complexity of the problem. For instance, the effect of the limited extent of the
thickness of the sediment layer on the Residence Time Distribution (RTDs) of hyporheic exchange
has not been fully explored. This incomplete knowledge is particularly relevant due to the
paramount role of RTDs in controlling biogeochemical reactions in microbiologically active
sediments.

In this context, this study presents a modeling analysis of RTDs in dune-shaped streambeds of
finite depth in the presence of groundwater flow. Numerical simulations of particle tracking have
been performed to determine the combined influence of sediment depth and horizontal
underflow on the shape of RTDs. Moreover, different analytical distributions (Exponential, Gamma,
LogNormal, Fréchet) have been fitted to the numerical RTDs, and the best distribution for each
range of dimensionless sediment depth and underflow velocity have been identified on the basis
of Anderson-Darling tests.
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