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Table S1. Root mean squared error (RMSE) and R-squared for the linear model, the non-
linear model, and the non-linear model with log-transformed data used to predict SSC based on
turbidity data. The results are shown for each of the eight Swiss stations.

RMSE R-squared

Linear Non-linear Non-linear-Log Linear Non-linear Non-linear-Log

CH_2009 566.4 566.2 588.9 0.46 0.46 0.41

CH_2020 311.2 302.5 405.2 0.57 0.60 0.41

CH_2056 172.6 169.3 233.5 0.51 0.52 0.46

CH_2085 97.3 96.1 104.9 0.51 0.52 0.46

CH_2109 92.1 89.1 108.6 0.77 0.79 0.70

CH_2170 173.7 156.5 340.9 0.80 0.84 0.23

CH_2181 122.8 121.2 159.5 0.77 0.78 0.72

CH_2473 783.4 773.9 916.5 0.65 0.65 0.52

Table S2. The calibrated parameters a and b for the non-linear regression model for each of
the eight Swiss stations.

a b

CH_2009 1.549 1.027

CH_2020 9.067 0.767

CH_2056 0.430 1.181

CH_2085 0.779 1.201

CH_2109 1.768 0.895

CH_2170 3.411 0.842

CH_2181 1.774 0.906

CH_2473 4.098 0.881
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Figure S1. SSC bi-weekly samples plotted against the associated 10-minute turbidity mea-
surements. The linear model (red), the non-linear model (blue), and the log-transformed non-
linear model (after back transformation) (green) are shown for each of the eight Swiss stations.



Figure S2. Selected catchment characteristics that are related to sediment transport pro-
cesses.



Figure S3. Selected catchment characteristics that are related to sediment availability.

Figure S4. Selected seasonal-varying hydro-climatic and catchment-related characteristics.
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Figure S5. Comparison of three different methods to define the end of extreme SSC events.
The peak value of all events exceeds a locally defined 99th percentile threshold and the start of
the event is based on a rapid increase in the slope of SSC prior to the SSC peak. The end of the
event is defined as (a) the first time step after peak SSC on which the SSC is below the 90th
percentile threshold, (b) the first time step when the slope is less than ∆ -10 mg l-1 h-1, and (c)
the first time step when the SSC is below 0.4 ∗ peak_SSC or the 99th threshold (lowest value is
selected).



Table S3. Number of extreme SSC events and the percentage of the total number of events
per event type. The results are shown for three methods that have a different definition for the
start- and end of the events. Method 1: start/end when the SSC is above/below a fixed 90th
percentile threshold. Method 2: start and end when the slope is more than ∆ +20 / ∆ -10
SSC/hour. Method 3: Start when the slope exceeds ∆ +20 and the end when the SSC is below
0.4 ∗ peak_SSC or the 99th threshold (lowest value is selected).

Number of events (-) Percentage of total number (%)

Method 1 Method 2 Method 3 Method 1 Method 2 Method 3

Total events 2020 2423 2398 100.0 100.0 100.0

RainH 1362 1554 1562 67.4 64.1 65.1

RainL 408 518 506 20.2 21.4 21.1

Snow 80 125 112 4.0 5.2 4.7

RainL & Snow 72 90 85 3.5 3.7 3.5

RainH & Snow 52 60 59 2.6 2.5 2.5

Ice 25 39 38 1.2 1.6 1.6

RainL & Ice 10 17 15 0.5 0.7 0.6

RainH & Ice 7 11 14 0.3 0.5 0.6

Snow & Ice 4 9 7 0.2 0.4 0.3



Figure S6. To calculate the proxy for sediment availability, you need to (a) calculate the
catchment specific mean annual cumulative sSSY curve, which is the average over the time series
length (10-12 years in 2009-2021). (b) The deviation of the long-term cumulative sSSY is ob-
tained by comparing it to the catchment specific mean annual cumulative sSSY curve. A negative
deviation means that less sediment than usual has been transported by earlier events. A positive
deviation means that more sediment than usual has been transported. (c) The result is standard-
ized by dividing by the catchment annual mean cumulative sSSY.
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Figure S7. (a) Distribution of all static catchment characteristics for the catchments that be-
long to (a) Cluster 1, (b) Cluster 2, and (c) Cluster 3. To be able to compare the results within
and among clusters, all catchment-related and hydro-meteorological attributes were normalized to
the range 0-1 (z-score).



Figure S8. Pearson correlations of the static characteristics with the five MST-indicators that
have been used for the clustering of the annual SSC cycles. The black boxes highlight the static
characteristics that show a moderate correlation (correlation coefficient >0.5) with the magnitude
of the SSC regime (median_SSC ).
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Figure S9. Area-specific suspended sediment yield (sSSY) event fraction of the catchment
catchment annual sSSY is grouped by event type. Panels (a-i) illustrate the variation of sSSY
event fraction over time with the outliers. Panel(j) illustrates the distribution of sSSY event
fraction for each even type (without outliers), with the median value represented by a horizontal
black line.
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Figure S10. Snow cover prior to extreme SSC events can vary from 0-100%. Per event type
and for each of the 10 intervals, the bars show the average SSC maximum for all events that
belong to one of the intervals. The color saturation is an indication for the number of events per
event type that belongs to each of the intervals. Dark blue means that most events of that event
type belong to that interval.
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Figure S11. Liquid volumetric soil moisture generally varies from 0-0.4 m3/m3. Per event
type and for each of the 8 intervals, the bars show the average SSC maximum for all events that
belong to one of the intervals. The color saturation is an indication for the number of events per
event type that belongs to each of the intervals. Dark green means that most events of that event
type belong to that interval.
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Figure S12. Prior to the extreme SSC event, the deviation of the daily cumulative sSSY from
the annual mean cumulative sSSY cycle can be positive or negative. Positive values indicate that
prior to the event, more sediment has been transported by the river than usual. Negative values
indicate that less sediment than usual has been transported. Per event type and for each of the 8
intervals, the bars show the average SSC maximum for all events that belong to one of the inter-
vals. The color saturation is an indication for the number of events per event type that belongs
to each of the intervals. Dark purple means that most events of that event type belong to that
interval.


