
Free-flowing Rivers in the Amazon Region
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Globally 11.5 million 
tons catch/year from 
inland fisheries, 
worth > $43 billion 
USD

Funge-Smith, S.J. 2018. Review of the state 

of world fishery resources: inland fisheries. 

FAO. 





Among affected major river deltas, sediment capture by 

upstream dams ranges from 50-98%

Syvitiski et al. 2009 Nature Geosciences 2:681.





84% decline in 
freshwater species 
populations on 
average since 1970

WWF and ZSL. 2020. A deep dive into 

freshwater. Living Planet Report 2020.







What is a Free-flowing River?

A free-flowing river occurs where natural 

aquatic ecosystem functions and services 

are largely unaffected by anthropogenic 

changes to fluvial connectivity allowing an 

unobstructed exchange of material, 

species and energy within the river 

system and beyond. 



M e t h o d s

Tested 
weighting 
scenariosRoads

Connectivity Status Index
(Highly Connected)

Sediment Trapping





Grill, Lehner, Thieme, et al. 

2019 Nature 569:215-221.





Renewable and low carbon to 

maintain a stable climate

Affordable and reliable to 

power economies
Consistent with healthy rivers 

and lands and protective of the 

communities that depend on 

them

The Great Challenge

Future electricity systems must be : LowCx3

Accessible to the billion people 

currently lacking access to 

electricity



Less than ~ 2% of generation/year needed for 1.5o  C is from dams planned 

on free-flowing rivers.



Rapidly Dropping Costs of Wind & Solar



Amazon Free - f low ing  R ivers



Amazon Basin Importance

• Most biodiverse globally for Freshwater species

• 60 thousand different species

• 15% of the world biodiversity

• Largest discharge 

• 20% of global surface water

• Cultural Diversity 

• Covers 9 countries 

• More than 200 languages and 200 different 
indigenous peoples

• Industrial cities alongside indigenous peoples





• Collaborative research with 9 organizations

• Updated Dams database: 487 built or under construction; 499 proposed

• Calibrated model parameters using information on known FFR in the Amazon

• Compiled species distribution ranges for subset of migratory fish and river turtles (>500 km) and river dolphins

Methods





Presence of 
migratory species

Yes

Not a FCC

No

Free-flowing or 
Good Connectivity

Yes No

Freshwater Connectivity

Corridor

Not an FCC, but important 

for migratory species



River Current Connectivity 

Status

Amazon* Free-flowing

Negro* Free-flowing

Marañon* Free-flowing

Japurá Free-flowing

Nanay Free-flowing

Napo* Free-flowing

Putumayo Free-flowing

Purus Free-flowing

Preto do 

Igapó Açu*

Free-flowing

Ucayali* Free-flowing

Juruá Free-flowing

Most Species-Rich Connectivity Corridors







Examples



Basin Scale Planning

Example from Karnali Basin, Nepal

2, 294 MW 

790km (large rivers)

2,055 MW 

1,951 km (large rivers)

High ConnectivityLow Connectivity



S t r a t e g i c  E n v i r o n m e n t a l  A s s e s s m e n t s

• Basin-scale cumulative assessments, 
examining environmental and social 
impacts

• Recommended zoning for 
development/protection and keeping 
mainstems of major rivers free-flowing



Alternative Energy 
Solutions and Options

Upper Paraguay Basin



River or Water 
Resource Protections

Water Reserves 

Mexico National Normative

River-specific designations

Minas Gerais
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