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General context Alpine regime (ALP): The regime is strongly influenced
by snow and glacier melt, which exhibits a pronounced

annual cycle.

 River water temperature (RWT) and discharge are
crucial variables of freshwater ecosystems

* River systems are complex and react non-linearly to
perturbations

Seasonal signal removal

Using the Seasonal-Trend decomposition based on
"Loess’ (STL) method [2], data vector Y, is decomposed

Into:
. . Regime strongly influenced by hydropeaking (HYP): Yb — Ti T Sz =+ Rz
Goals: investigate the evolution of stream temperature Storage facilities at high elevation impact the regime in where T, is the trend term, S; the seasonal term and R

Downstream lake regime (DLA): Switzerland has many
regulated lakes. As a result, downstream rivers are

. .. strongly influenced.
* |mpacts of climate change are already visible &Y

automatic measurement networks. . .
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1900's for discharge and the 1960’s for river water Soer i o variables with the classical least squares estimation
temperature (for the oldest). b s = technique for the periods 1979-2018 and 1999-2018.
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. L o . water intake and release in rivers (legal limit). We
driven by precipitation and evapotranspiration with a PV SV T :
. e e I o A computed the number of days per year when this
moderate annual cycle in discharge. I T Bl e e . -
threshold is exceeded as an indicator.
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* A negative trend is visible since 2000 but its reason is decades (1994, 2007 and 201)
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e Strong evidence that climate warming has a clear influence on the stream
temperature and discharge

* For the period 1999-2018, the mean warming rate is +0.37 °C per decade
(around 95 % of the air temperature warming rate)

Snow and .gIaCIe.r. melt .are creatlng.resﬂlence to W.armmg in high alpine [3] Hari, R. E., Livingstone, D. M., Siber, R., Burkhard-Holm, P., and Guttinger, H.:
stream. This resilience is however likely to reduce in the near future due Consequences of climatic change for water temperature and brown trout populations in
to expected further decreases in future snow and glacier cover. Alpine rivers and streams, Global Change Biology, 12, 10-26, 2006.
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