
Working together to maintain a functional Lake Geneva Ecosystem 





Planktothrix rubescens DCM













17oC





DIP depletion





Planktothrix rubescens, the dominant toxic cyanobacterium 
in deep peri-alpine lakes may have changed its habitat and 
became an hypolimnetic bloom forming species. Drivers of 
environmental change, re-oligotrophication and climate 
change combined with buoyancy behavior of the 
cyanobacterium may explain this shift. There are real 
consequences for drinking water production



Les proliférations d'algues sont 
difficiles à comprendre, et 

encore plus difficiles à prévoir







Lakes in a changing world:  we are 

facing 21st century

environmental challenges 

using 19th century techniques 

to collect our information





le théorème de Nyquist

l'onde doit être échantillonnée au moins deux fois par cycle afin d'en saisir la dynamique 













Cyanobacteria
Cyanobium /

Microcystis?



In order to manage changing lakes and maintain lake 
services we have to improve our observations. If  we do 
not observe properly – that is at the correct temporal and 
spatial scales - we do not know if  and how lakes are 
loosing their capacity to adapt to environmental change
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Mantel PhD theses

• Jorrit Mesman : Assessing future Effects on Lake Ecosystem 
Resilience using Data Anaylsis and dynamic Modeling

• Julio Stelzer : Determination of critical Processes underlying the 
Resilience of aquatic microbial Communities under distinct Resource 
Availabilities

• Michael Thayne : The Determination of critical Processes shaping Lake 
Ecosystem Resistance and Resilience following extreme wind storms











Permutation-based 
importance

Incoming radiation 0.21

Windspeed 0.15

Surface water temp 0.09

Mixed layer depth 0.07

Hypolim. nutrients 0.02



Lakes like Lake Geneva are under pressure from multiple 
drivers of change. Combined these drivers like 
eutrophication / re-oligotrophication, climate change and 
invasive species are drastically changing the structure and 
functioning of lakes. “Irreversible” tipping points should be 
avoided to maintain lake services upon which we all depend



….for this all-different groups of lake users, with their 
complementary observations, knowledge and 
responsibility must come together
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