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Background
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Introduction Catchment Description Study Area
* \Welierbach experimental catchment (Attert River * A 6.4 ha headwater region of the \Weierbach
* Recent results from tracer studies implementing terrestrial diatoms basin, Luxembourg). catchment has been selected to investigate
Indicate surface connectivity during rainfall events [see Pfister et al | | surface and subsurface mixing mixing ,
2009). However, EMMA and hydrograph separation results suggest * Forested 45 ha with loamy soils (0.2 - 2 m] orocesses. P
largely subsurface flowpaths [see poster R202, same session). underlain by fractured schist bedrock. v e

* Shallow, saturated riparian soils (20-40 cm]
within this headwater region mediate
subsurface inputs to the stream network.
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* While macropore or subsurface flow could potentially explain
terrestrial diatom results (see poster R201, same session), it is
possible that exfiltrating subsurface water mobilizes terrestrial N
diatoms from the near stream riparian zone. A
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* (Controls on mixing and connectivity of subsurface and surface 10
sources during events are poorly understood yet have important
ramifications on fundamental mixing assumptions for EMMA and
simple hydrograph separation techniques. o)

Luxembourg city

Surface Saturation Dynamics

* Infrared imagery of in this near-
stream zone during a rain on snow
event (4 images, left)

* Surface saturation exhibits a
hysteretic relationship to discharge
(above), potentially indicating a shift
In surface saturation sources.

* The objective of this work is to investigate subsurface and surface
mixing processes in the riparian zone using natural tracers (heat,
water isotopes, cations/anions, silica) and hydrometric information
[piezometers, discharge, soil moisture).
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Resistance Tomography

Question 1: How do subsurface dynamics relate to surface
saturation development?
* Measure surface saturation using infrared imagery
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o I W A ' during events in near-stream zone.
| e——  Quantify subsurface dynamics using piezometers (2
- within saturated riparian and 2 at hillslope interface] &
2891 oo b W ?::i:tmlgt;::j:f:;: S I POR - Vflux rods within IR image extent to calculate vertical
4.0, anc hard beareck ' component of subsurface exfiltration (see Gordon et al
.00 = - 2011).
Question 2: How do rainfall, surface and subsurface water
Atitade () S | SOuUrces mix fand annect to thg stream nepvyork?
505450 Above: Soil profile N L * Compare isotopic and chemical composition of samples
42404000 and relation to Virtiea xsogration n ot sopion dsghsy 1.1 taken from surface saturated zone with subsurface and w Weir o ViuxTemp  {=7 IRfield of
s ERT. channel discharge samples to identify mixed and o Piezometer view
g oo i e e | Solated areas.
8 22 20 Lt Selrereiie o ' '  Compare periods, areas of mixing and retention to netrumentation
8 surveyed riparian temperatures infrared imagery. | - Above: LIDAR DEM of the saturated
0 gss0- 0750 zone and hillslope. * Compare mixing and isolated area locations to

riparian zone with piezometers, vflux
rods and weirs
e Left: FLIR camera installation to
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downslope index (Hjerdt 2004).
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Right: Depth and

o LoTer- o0 iStivi s R ' Question 3: Can subsurface exfiltration account for . .
=+1ggl :+1§gg PESIStIVIty at four Horizontal scale is 10.18 ixel:esei:tui:ii:ys i:ci":m'“ Image InStrumentEd area
B +1.501 - +1.750 ERT profiles Vertical exsggeration in model sevtion dispiay - 1.3 surface overland flow tracer movement to the stream .
Eperime | rirst sctrate is docated at 0.0 . channel? * Below left: Imaged area showing
~Jer e N A ' _ partial saturation during snowmelt
B 275t - 43,000 600 lteration 3 fbs. error - 1.5 - * Correlate subsurface dynamics, as measured by
[ piezometers and vertical flux rods, with terrestrial

ERT Results diatom abundance in stream drift samples.
* Suggest potential subsurface flowpaths likely exist at 1-2 m depth * Sample surface saturated areas during periods of

along an interface between weathered saprolite and clastic soils enhanced subsurface exfiltration for increased Acknowledgements:

(periglacial coverbeds). S — terrestrial diatom presence. Special thanks to Laurent Gourdol and
* Uncalibrated results require validation of subsurface materials to Jeft lfﬂy forrt]heEl;$ puza.nd hﬁlp.m ¢

ascertain hydrologic conductivity through the weathered saprolite. First elecirode is located 3t 0.0 n. procuring the SChpSte SR

\_ equipment. Y,
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