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i Background
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You cannot step 
twice into the 
same river …

Heraclitus, 500 BC

Rivers
= 

Highly dynamic and diverse 
ecosystems



i
Rivers and streams around the world are …

Background
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• tightly connected to their surroundings 
(4 dimensions)

• among the most diverse ecosystems

• among the most threatened ecosystems

• intensively used for hydropower 
production

-> increasingly by means of 
small hydropower plants
(CH: <10 MW)
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Small hydropower plants: Ecological effects and their propagation?

What we do
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1. Literature reviews
(Lange et al. 2018; Lange et al. in prep)

2. Field study
(in eight stream pairs)

-> We combine two approaches



?
Two types of reviews

What we do

5

A narrative review
(Lange et al. 2018)

A meta-analysis
(Lange et al. in prep.)

Findings/
Content:

• Large-scale and cumulative 
effects often ignored

• sHPP effects can interact with 
other anthropogenic stressors

• Value of spatially explicit 
planning tools

• Quantify effects of different 
types of sHPPs

• Look for general patterns, 
e.g. across organism groups

• Account for reach- to 
catchment-scale context
-> mechanistic links
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General design of the field study

What we do:
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Stuart Lane,
Jonathan Molina 

(UNIL)

Upstream Residual/
High-gradient

Downstream



?
Specific measurements

What we do
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… and what 
it tells us:

What we 
measured…

(examples)

• Water level
• Temperature
• Substrate

• Aquatic inverts
(e.g. insect larvae)
-> How many? Who? 

• Organic matter
• Algal biomass

• Terr. spiders:
-> Body form 
and composition

• Dynamics
• Habitat diversity
• Connectivity 

(longitudinal)

• Diversity
• Functional complexity

(e.g. resource use)
• Food resources

• Productivity
• Resource 

availability

• Connectivity
(lateral)

• Adaptation

*
* * *



!
A few selected abiotic parameters

Preliminary results
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A few selected biotic parameters

Preliminary results
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Conclusions so far
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• Basin-scale perspective important: 
• interplay between multiple plants
• Interaction with other anthropogenic pressures

• First results indicate complex effects and interactions,
both biotic and abiotic

• Full data set under processing/ analysis
• Propagation of effects need to be taken into account

(longitudinally, laterally)
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