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Goals of this presentation: 

ÅDiscuss the main conservation 
ecology/ biology problems of mires, 
lakes, springs, and streams/ rivers. 

ÅConsidering the location of the course, 
special attention will be given to high-
mountain lakes, mountain peatlands, 
glacial streams. 

ÅHowever, the ambition is to describe 
the topic always trying to keep a global 
perspective. 



ÅGlobal water crises are the biggest threat facing the 
planet over the next decade according to the World 
Economic ForumΩǎ ΨDƭƻōŀƭ wƛǎƪǎ нлмрΩ ǊŜǇƻǊǘΦ 

ÅProviding access to safe drinking water to a growing 
human population of 9 billion people in 2050 is the 
biggest challenge. 

ÅUnfrozen fresh water represents only 0.9% of the 
9ŀǊǘƘΩǎ ǿŀǘŜǊ ǾƻƭǳƳŜ but some 45% of total inland 
waters are saline. 

Å96.3% of the unfrozen fresh water is groundwater. 
ÅFreshwater biodiversity = c. 7% of all described species. 
ÅHumans have appropriated half of freshwaters for their 

own use.  
ÅExtinction rates of freshwater biodiversity 5 times 

higher than terrestrial biodiversity and 3 times greater 
than marine biodiversity. 

Water: The most important strategic resource 



1. Eutrophication and other water pollution 
2. Aquatic invasive species 
3. Effects of altered hydrology (human & 

climatic) 
4. Habitat destruction 
5. Climate change on water quantity and 

quality 
6. Novel chemicals, xenobiotics 
7. Lost biodiversity and endangered species 
8. Water quantity demand and management 
9. Overexploitation and overuse 
10. Agricultural impact 

Top-ten problems faced by limnology 
according to Downing (2014, Inland Waters 4) 
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Ecosystem goods and services provided by 
freshwater ecosystems 

(United Nations Environment Programme): 

Ådrinking water 
Å recreation  
Åwater for agriculture and energy  
Åhabitats for freshwater biodiversity 
Ånatural solutions for water 

purification 
Åclimate resilience 

Environmental and natural resource 
economics helps attaching monetary 
value to these vital functions of 
natural systems. 

From Cantonati et al. 2020 



The intricate connections among healthy freshwater 
ecosystems, human health and healthy economies 

Å Intricate connections among healthy 
freshwater ecosystems (also capable to host 
high and characteristic biodiversity), human 
health and healthy economies. 

ÅCase studies from own research on the 
importance to manage and use water in an 
an efficient, adaptive and sustainable way, 
preserving ecosystem integrity (biodiversity) 
and functions. 

ENVIRONMENTAL 
& SOCIETAL 
WELLBEING 



The paradigmatic example of the Aral Sea 

NASA, public domain  

1985 2021 



Most freshwater ecosystems affected by 
engineering infrastructures 

Å In the last 50 years of 1900 the number of large dams 
(higher than 15 m) increased from 5000 to 50.000. 

Å«In the last 50 years of the last century we have been 
building two large dams every day» (Sandra Postel, 
2015). 

Å90% of the rivers of the United States have altered 
morphology (Schultz, 2011). 

Å79% of Alpine rivers have been affected by 
hydropower operations (Tödter 1998). 



Natural capital vs. engineering infrastructures 
ÅWe have exchanged ecosystem services carried out 

by natural environments for engineering 
infrastructures (Sandra Postel, 2015). 

But not always: 
Paradigmatic example of the City of New York which 
invests $ 1.9 billion in watershed protection not to have 
to construct a 10 billion dollars filtration plant. 
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WF of economic sectors in China 2016 (10 6 m 3)  

Consume/Share/Conserve Water (Water Footprint WF)  

 

Zhi et al. 2018  
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The amazing diversity of freshwater habitats 

Cantonati et al. 2020. Characteristics, Main Impacts, and Stewardship of Natural and Artificial 
Freshwater Environments: Consequences for Biodiversity Conservation. Water 12: 260. 
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