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Figure S1: Timeseries of precipitation (light blue) and streamflow (dark grey) (a) and their δ18O isotopic 

compositions (b) from April 2020 until March 2023. Sinusoidal cycles were fitted to the isotope data using iteratively 20 

re-weighted least squares regression (in light blue for precipitation isotopes and in black for streamflow isotopes). 

The dashed black line indicates the volume weighed mean isotopic composition of precipitation; streamflow samples 

lying above and below this line indicate dominance by summer and winter precipitation, respectively. The seasonal 

cycles of the streamwater isotopes are damped relative to the precipitation isotopic cycles due to storage and mixing 

in the subsurface. 25 
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Figure S2: Timeseries of the δ2H isotopic composition from April 2020 until March 2023 in mobile (a) and bulk soil 

waters (b) of 10, 20, 40 and 80 cm depth and in deep mobile waters collected in boreholes of 2 to 6 m depth (c). 

Sinusoidal cycles were fitted to the isotope data using iteratively re-weighted least squares regression. The blue graph 

shows the sinusoidal cycle of precipitation. The dashed black line indicates the mean isotopic composition of 30 

precipitation, all samples above are dominated by summer precipitation, all samples below a dominated by winter 

precipitation. The seasonal cycles of soil waters exhibit increasing damping with depth. 
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Figure S3: Schematic diagram of the hillslope and borehole locations (a). Differences in the isotopic δ18O signatures of 

upslope and midslope deep mobile waters (b, c), downslope saturated groundwater (d), streamflow in the 35 

“Holderbach” creek (e) and precipitation (in grey in the background of the panels). The different colours indicate 

samples from different boreholes (five boreholes up-slope, four boreholes mid-slope and two boreholes down-slope). 
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Figure S4: Isotopic δ18O signals in bulk soil waters during borehole drilling on November 22nd 2020 down to ~7 m 

depth (a), plotted also in grey with boxplots of bulk soil water δ18O isotopic signatures for all regular bulk soil water 40 

samples across the three-year observation period for 10 cm in yellow, 20 cm in red, 40 cm in brown and 80 cm in 

black (b). The dashed line indicates the mean precipitation δ18O isotopic signature. Isotopic signatures in bulk soil 

water samples are typically lighter than the mean precipitation isotopic signatures, indicating a dominance of winter 

precipitation in bulk soil waters. 


