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Hydropower dams altered flows and 
sediment loading to the Lower Columbia 
River

“Greening of the river” implies that water 
column photosynthesis by phytoplankton 
has a larger role in ecosystem productivity 
in the modern day river

Modern Day Columbia River
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https://upload.wikimedia.org/wikipedia/commons/4/45/Columbia_drainage_basin_major_dams_map-fr.svg
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The Lower Columbia 

River

~ 200 km Tidal freshwater river system
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The Lower Columbia 

River

~ 200 km Tidal freshwater river system

Portland and Vancouver metropolitan area
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The Lower Columbia 

River

~ 200 km Tidal freshwater river system

Portland and Vancouver metropolitan area

Intertidal wetland habitat restoration
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Seasonal blooms and 

diverse phytoplankton 

assemblage
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Microbial activity in 

Estuarine Turbidity 

Maxima
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Ecosystem-scale productivity
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How can 

phytoplankton 

grow in a large 

flowing river?

Allan, J. D., Castillo, M. M., & Capps, K. A. (2020). Stream ecology: structure 

and function of running waters. Springer Nature.
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Open water methods for measuring productivity
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Is a fixed station representative of the river?
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Evidence that the river is well mixed
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Evidence that the river is well mixed

Dissolved oxygen Temperature Conductivity
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Direct measurements of 
production and respiration

Sensor at 1m

Bottle at 1 m

Bottle at 10 m 
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Jan JanJuly Jan JanJulyJuly

Estimates of phytoplankton productivity on biogeochemical cycles

July
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Effects of greening of the river on biogeochemical fluxes 



River flow 2010-2021 – Max, Min, Avg
Units – 1000 m3/s

Bonneville Willamette Beaver Army Terminal



Large Freshet

Bonneville

BAT



Average Freshet

Bonneville

BAT



Small Freshet

Bonneville

BAT



River Temp – Large Freshet 2011,2017



River Temp – Average Freshet 2014,2020



River Temp – Small Freshet 2015,2021



# days (May – Aug) when river temperature is > 19°C



Franz lake Temp – High Freshet

2011 2017



Franz lake Temp – Low Freshet

2015 2021


