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INTRO

Changes in (fluvial) sediment export from high-alpine areas?

Problem: Short measurement records of SSC*

1/7 contact: leschmid@uni-potsdam.de *SSC = suspended sediment concentrations
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INTRO

APPROACH

Quantile regression forest (QRF)
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QUESTIONS
Is QRF applicable?
2. (How) Did sediment export change? Trends, change
points

3. (How) Did predictors change?

2/7 contact: leschmid@uni-potsdam.de SSC = suspended sediment concentrations
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METHODS

STUDY AREA

Otztal, Tyrol, Austria:
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RESULTS

RESULTS (l) - Is QRF applicable?

Validation at gauge Vernagtferner:
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— Daily SSC : NSE* of 0.73
— Annual yields: + 19% (2000), -4% (2001)

—> N =212 (of 579)

4/7 contact: leschmid@uni-potsdam.de *NSE = Nash-Sutcliffe efficiency



RESULTS

RESULTS (ll) - (How) Did sediment export change?
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RESULTS

RESULTS (1) - (How) did predictors change?

Change points around 1981 in
e July temperatures
e Discharge

* Glacier mass balances (annual and summer)

No change point in precipitation.
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CONCLUSIONS

CONCLUSIONS

* Quantile regression forest is a suitable method for estimating past

sediment export rates
» Step-like increase in sediment yields around 1981

* Coincides with tipping point in ice melt

contact: leschmid@uni-potsdam.de
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PROBLEM Otztal in Tyrol, Austria Predictors:
Records of past suspended sediment Gauges Vernagtferner (VF) and Vent » Discharge (Q), Pl'?ClPltatl_On (P), and
concentrations are often too short to e.g. allow « 11 and 100 km? catchments Temperature (T) time series,

* Derived ancillary predictors
(= antecedent conditions)
« Day of year (= seasonality)

for trend analyses. Yet knowing about the past is
a prerequisite to understanding future changes.
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« QRF is suitable, but tends to underestimate large events / high concentrations. Uncertainty estimates only capture model uncertainty.
* Results suggest increase in SSY over last 5 decades, with change points around 1981.

« Coincides with change points in July temperatures (crucial month for firn and ice melt), discharge and mass balances 2 step-like
increase in SSY due to enhanced glacier melt. - Tipping point in high alpine system!

OUTLOOK
— Using QRF to estimate future changes in sediment dynamics (using climate projections & modelled Q of AMUNDSEN, Hanzer, 2018)?
— OR to detect extreme events (e.g. mass movements) and assess changes in their occurrence?
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