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Thermal Regime
Since the earliest studies water temperature was recognized as one of
the most important drivers in stream ecosystems, shaping both
biodiversity and ecosystem functioning.
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The correct definition of ecosystem needs is essential in order to guide policy
and management strategies to optimize the use of water.
Olden J.D. & Naiman R.J. (2010) Incorporating thermal regimes into environmental flows assessments: Modifying dam operations to
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Aims of the study
To predict the impacts on the thermal regime caused by the installation
of new hydroelectric power plants or by a different management of the
existing ones.

To develop quantitative models to be used for management and decisionmaking processes.
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Flow Monitoring
Two water level recorders were located in the study area: the first one was
located between the two upper sampling sites and the second one about 500m
downstream site 7 along the Serio River.

The water level data were used, together with the diversion rates of each
hydroelectrical power plants, to reconstruct the mean daily discharge in each
site of Serio River.
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Model Selection
Multiple Linear Regression was used to model the relationships between
meteorological conditions and stream water temperature by fitting a
linear equation to observed data.
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All the models were fitted using 75% of the data and the remaining 25%
were used to calculate Predictive R2. This procedure were bootstrapped
500 times. The models were simplified using a backward step-wise
procedure until the identification of the optimal solution.
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Daily air temperature is important only for natural snow-melt/stormwater
fed streams and stream reaches subjected to flow reduction due to ROR
operation.
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Models Applications
Reconstruction of daily water temperature for selected
reaches

Prediction of the
thermal alterations
caused by different
management of Run-OfRiver hydroelectric
power plants

Ecological Significance
The availability of antecedent daily temperatures data, instead of
instantaneous one, can improve the interpretation of biological data.
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Conclusions
High altitude reservoirs profoundly alter the thermal regime of streams with
potential implications for the overall ecosystem dynamics.
Structural measures (e.g. multiple level outlets) can reduce the alterations
to the downstream sectors while management actions (e.g. residual flow)
play only a minor role.
The overall impact of run-of-river hydropower plants on thermal regime is
almost negligible. The key drivers of thermal alterations in the diverted
stretches were the distance from the diversion and the residual flow.
Further researches are needed to properly describe the relationships
among thermal regime and biological communities, similarly to what was
done in the last 10 years for the development of flow-ecology relationships.
This kind of information will allow to predict or to describe changes within
the biological communities and in ecosystem functions and ultimately to
properly manage and conserve the Alpine stream ecosystems.
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