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A 3-D numerical model of the influence of meanders on groundwater discharge to a gaining stream in an unconfined
sandy aquifer
Groundwater discharge to streams depends on stream morphology and groundwater flow direction, but are not always
well understood. Here a 3-D groundwater flow model is employed to investigate the impact of meandering stream
geometries on groundwater discharge to streams in an unconfined and homogenous sandy aquifer at the reach scale
(10–200 m). The effect of meander geometry was examined by considering three scenarios with varying stream sinuosity.
The interaction with regional groundwater flow was examined for each scenario by considering three groundwater flow
directions. The sensitivity of stream morphology and flow direction to other parameters was quantified by varying the
stream width, the meander amplitude, the magnitude of the hydraulic gradient, the hydraulic conductivity, and the aquifer
thickness. Implications for a real stream were then investigated by simulating groundwater flow to a stream at a field site
located in Grindsted, Denmark. The simulation of multiple scenarios was made possible by the employment of a
computationally efficient coordinate transform numerical method. Comparison of the scenarios showed that the geometry
of meanders greatly affect the spatial distribution of groundwater flow to streams. The shallow part of the aquifer
discharges to the outward pointing meanders, while deeper groundwater flows beneath the stream and enters from the
opposite side. The balance between these two types of flow depends on the aquifer thickness and meander geometry.
Regional groundwater flow can combine with the effect of stream meanders and can either enhance or smooth the effect
of a meander bend, depending on the regional flow direction. Results from the Grindsted site model showed that real
meander geometries had similar effects to those observed for the simpler sinuous streams, and showed that despite large
temporal variations in stream discharge, the spatial pattern of flow is almost constant in time for a gaining stream.
 
General information
State: Published
Organisations: Department of Environmental Engineering, Water Resources Engineering, Office for Study Programmes
and Student Affairs, Technical University of Denmark, University of Bergen
Authors: Balbarini, N. (Intern), Boon, W. M. (Ekstern), Nicolajsen, E. (Ekstern), Nordbotten, J. M. (Ekstern), Bjerg, P. L.
(Intern), Binning, P. J. (Intern)
Number of pages: 14
Pages: 168-181
Publication date: 2017
Main Research Area: Technical/natural sciences
 
Publication information
Journal: Journal of Hydrology
Volume: 552
ISSN (Print): 0022-1694
Ratings: 
BFI (2017): BFI-level 2 
Web of Science (2017): Indexed yes 
BFI (2016): BFI-level 2 
Scopus rating (2016): CiteScore 3.89 SJR 1.745 SNIP 1.759 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 2 
Scopus rating (2015): SJR 1.708 SNIP 1.771 CiteScore 3.54 
Web of Science (2015): Indexed yes 
BFI (2014): BFI-level 2 
Scopus rating (2014): SJR 1.679 SNIP 2.005 CiteScore 3.45 
Web of Science (2014): Indexed yes 
BFI (2013): BFI-level 2 
Scopus rating (2013): SJR 1.71 SNIP 1.997 CiteScore 3.36 
ISI indexed (2013): ISI indexed yes 
Web of Science (2013): Indexed yes 
BFI (2012): BFI-level 2 
Scopus rating (2012): SJR 1.924 SNIP 2.016 CiteScore 3.38 
ISI indexed (2012): ISI indexed yes 
Web of Science (2012): Indexed yes 
BFI (2011): BFI-level 2 
Scopus rating (2011): SJR 1.753 SNIP 1.858 CiteScore 3.16 
ISI indexed (2011): ISI indexed yes 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/84157936?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Web of Science (2011): Indexed yes 
BFI (2010): BFI-level 2 
Scopus rating (2010): SJR 1.784 SNIP 1.714 
Web of Science (2010): Indexed yes 
BFI (2009): BFI-level 2 
Scopus rating (2009): SJR 2.018 SNIP 1.835 
Web of Science (2009): Indexed yes 
BFI (2008): BFI-level 2 
Scopus rating (2008): SJR 1.922 SNIP 1.758 
Web of Science (2008): Indexed yes 
Scopus rating (2007): SJR 1.851 SNIP 1.936 
Web of Science (2007): Indexed yes 
Scopus rating (2006): SJR 1.735 SNIP 2.341 
Web of Science (2006): Indexed yes 
Scopus rating (2005): SJR 1.602 SNIP 1.887 
Web of Science (2005): Indexed yes 
Scopus rating (2004): SJR 1.568 SNIP 1.779 
Scopus rating (2003): SJR 1.444 SNIP 1.788 
Web of Science (2003): Indexed yes 
Scopus rating (2002): SJR 1.393 SNIP 1.625 
Web of Science (2002): Indexed yes 
Scopus rating (2001): SJR 1.493 SNIP 1.381 
Web of Science (2001): Indexed yes 
Scopus rating (2000): SJR 1.076 SNIP 1.324 
Scopus rating (1999): SJR 1.318 SNIP 1.376 
Original language: English
Groundwater, Applied Mathematics, Numerical Methods, 3-D, Meander, Numerical model, Reach scale, Spatial and
temporal variability, Stream geometry, Aquifers, Discharge (fluid mechanics), Geometry, Groundwater flow, Numerical
methods, Numerical models, Computationally efficient, Groundwater flow directions, Groundwater Flow Model, Regional
groundwater flow, Groundwater resources
DOIs: 
10.1016/j.jhydrol.2017.06.042 
Source: FindIt
Source-ID: 2372181933
Publication: Research - peer-review › Journal article – Annual report year: 2017

 


