Supplemf?nt of Hydrol. Earth Syst. Sci., 24, 3381-3398, 2020 Hyd rology and
https://doi.org/10.5194/hess-24-3381-2020-supplement

© Author(s) 2020. This work is distributed under Earth System
the Creative Commons Attribution 4.0 License. S Ci ences

Supplement of

Do stream water solute concentrations reflect when connectivity
occurs in a small, pre-Alpine headwater catchment?

Leonie Kiewiet et al.

Correspondence to: Leonie Kiewiet (leonie.kiewiet@geo.uzh.ch)

The copyright of individual parts of the supplement might differ from the CC BY 4.0 License.



QUVOONOTULIPAWN -

N
=

£ VP e !
N < 7 Alow A Ba !
o] |
- A A amid V| 0 !
NN N — A ahigh VV%VV o |
5 A v o E
. AN
£ 0 |50 cu
8 cl\'l T c.I\I 7 ﬁ Cu’ N 52H Dex E @
TU 1
O 1
‘gf bl Asw@ctme2deaNcs T VVV -] X
‘= T T T T T T T T T T T T T T T T i T T
o -8 6 -4 -2 0 2 4 -8 6 -4 -2 0 2 4 -1.0 -05 0.0 05 1.0

—> Principal component 1 (23.4 %)

S1: PCA results for all groundwater (n=335) and soil water samples (n=116) taken during the nine baseflow snapshot
campaigns (Kiewiet et al., 2019), and all streamwater (n=100) and rainfall (n=47) samples taken during the four events
used in this study. The left panel shows the individual soil water samples (left-hand panel, yellow triangles) and
groundwater samples (left-hand panel, purple circles, pink squares, light pink diamonds and rose triangles, representing
groundwater types 1-4 based on Kiewiet et al., 2019) for the first two principal components. The middle panel shows the
rainfall samples (light blue reversed triangles) and streamwater samples taken during low flow (Qlow, one baseflow
sample) in yellow, during high flow (Qhigh) in red and during all other flow conditions in orange (Qmid). In the biplot
(right panel) the length of the arrow represents the explanatory power for the solutes. The explanatory power of the first
two principal components (PC1 and PC2) was 23.4 and 16.4%, respectively.
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» Water compartment (G = groundwater, P = rainfall, Q = streamflow, SW = soil water)

S2: Boxplots of the tracer concentrations for the different water types: groundwater (G), rainfall (P), streamflow (Q) and
soil water (S). Each boxplot contains all streamflow or rainfall samples taken during the four events presented in this
study, or all soil water or groundwater samples taken during the two snapshot campaigns used in the study. Isotopic
tracers are shown in %o, values for chemical tracers in pg L *. Please note that y-axes differ for each panel, and that the y-
axes of the panels on the bottom two rows are logarithmic.
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S3: Time series of specific discharge (solid black line), fraction of the catchment area that was hydrologically connected

(red dashed lines), and the time during which stormflow samples were collected (grey area) for events I to 1V.
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S4. PCA results and mixing diagrams for event Il and V. In the biplots (top row), the length of the arrow represents the
explanatory power. The mixing diagrams are based on the first two principle components (middle row) show the
individual rainfall (light blue reversed triangles), soil water (yellow triangles), and groundwater samples (purple circles,
pink squares, light pink diamonds and rose triangles, representing groundwater types 1-4 based on Kiewiet et al., 2019),
the streamflow samples (Q), as well as the average and standard deviation for each component (error bars). The third row
shows a zoom in of the streamflow samples and highlights the evolution of the streamwater composition (colors fade to
white towards the end of the event) and the general direction of change indicated with a grey arrow and dashed lines. For
the results for events | and 11, see Figure 7.
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S5: Ratio of measured (Cq) and estimated stormflow concentrations (Ces; Eq. 3) for calcium, sodium, sulfate, potassium,
cobalt, copper, nickel and iron as a function of the simulated fraction of the catchment that was hydrologically connected
to the stream from the data driven model. The dashed grey line indicates that Cq and Ces are equal; the different symbols
reflect the different events (I-1V). Note the difference in scale for cobalt and iron.



