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GW-SW interface as hotspot of Ecosystem processes

• Observation of surface 
saturation

• Simulation of surface 
saturation and GW-SW 
interaction

• Understanding drivers 
of GW-SW interaction 
through tracer 
experiments



The Weierbach Observatory

Hissler et al., 2021, HP



Schwab et al. (2016), WRR
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High SUVA254: terrestrial DOC 
sources

Low SUVA254: aquatic DOC 
sources

Schwab et al. (2018), BGS



Thermal infrared (TIR) vs 
visual (VIS) photo of 
riparian-stream system

Glaser et al., 2018, HESS

Observing surface saturation



Observing surface saturation

Antonelli et al., 2020a, HP

Glaser et al., 2018, HESS
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Implementing multi-sourced data 
to a surface-subsurface 
hydrological model

1m
3m
5m

solumsubsolumbedrock organic riparian soil

Glaser et al. (2020), HESS



Validation

Glaser et al. (2020), HESS
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Observation Simulation  

Fraction of time of 
saturation 
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Glaser et al. (2020), HESS



Glaser et al. (2020), HESS



• Describing 
water/source 
transport with 
mixing cells

• Track ratios of 
mixing through the 
model cells
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Where is the water coming from?

Glaser et al. (2021), WRR
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Dugdale et al. (2022), WRR



Bonanno et al. (2021), HP

Now the experimental work



Dark blue: water moving from the channel toward the GW perpendicular to the channel
Light blue: water moving from the stream channel toward the GW
Green: water moving parallel to the stream channel
Light red: water flowing toward the stream channel
Dark red: water flowing almost perpendicularly toward the stream channel

Q 36 l/s Q 1.35 l/s

Bonanno et al. (2021), HP



Bonanno et al. (2023),WRR

76 l/s 0.4 l/s30 m2 227 m2



Bonanno et al., 2022, HESS

Tracer experiments – Transient Storage

Bonanno et al., 2023, WRR
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