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Partnerships 
• OHSU Center for Coastal Margin Observation 

& Prediction  
– Antonio M. Baptista & Field Team 

– Michelle A. Maier, Florian U. Moeller, Estefania 
Llaneza Garcia 

• USGS - Jennifer L. Morace, Whitney Temple 

• LCREP -  Jina Sagar  

• Industry – Andrew Barnard and Corey Koch,  SEA-
BIRD scientific 





High resolution data is very informative 
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Biogeochemical Platforms 



RM-53 Platform Design 

J. Morace 



RM-122 Platform Design 



• ISUS (In Situ Ultraviolet Spectrophotometer) 

• Optical sensor for NO3
- 

 

Nitrate Measurement 



Corey Koch – Sea Bird Scientific 

Phosphate Measurement 
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CDOM Measurement 



Comparison between stations 



  2009 2010 2012 2013 
Range 19-21 °C 70 49 53 67 
Above > 21° C 11 2 2 14 
Total > 19°C 82 51 55 81 

RM 53 Time Series 



RM 53 Time Series 



RM 53 Time Series 



RM 53 Time Series 



Biogeochemical data from RM-53 



Biogeochemical data from RM-53 



What is the role of the Willamette River and other 
tributaries to Columbia River water quality? 



Evidence for downstream runoff 



Comparison between stations 



Comparison between stations 



Comparison between stations 



Comparison between stations 



Comparison between stations 



Comparison between stations 



Comparison between stations 



‘Greening’ of the Columbia River 

Sullivan et al 2001 



Phytoplankton bloom throughout the Lower Columbia River 



Implications of a Green vs Brown River 



Using dissolved O2 to calculate metabolic rates 

1) Net Primary Production 
2) Respiration Rate 
3) Gross Primary Production 
4) Net Ecosystem Metabolism 



Calculating oxygen flux 
   

1) Biological Oxygen Change per hour: 

2) Oxygen Flux by air-water diffusion: 

3) Piston velocity estimates: 

Wanninkhof R. (1992) 

O'Connor DJ and WE Dobbins (1958) 

Needoba et al 2012 



Net Ecosystem Metabolism of Columbia River 



Evidence for grazing 
and food web 
implications 



Lower River:  Seasonal Impacts of Net Metabolism 

Bonneville Dam Salt water estuary % Change 

Winter 113 108 -4 

Spring 129 133 3 

Summer 189 191 1 

Fall 138 133 -4 

DOC (mmol L-1) 

Bonneville Dam Salt water estuary % Change 

Winter 30 32 5 

Spring 17 15 -11 

Summer 7 6 -15 

Fall 22 23 7 

Nitrate (mmol L-1) 

POC (mmol L-1) 

Bonneville Dam Salt water estuary % Change 

Winter 20 15 -25 

Spring 45 53 19 

Summer 18 23 26 

Fall 18 13 -29 





Phytoplankton are usually phosphorus limited 



Summary 

• What is the role of the Willamette River and 
other tributaries to Columbia River water 
quality? 

 

– Winter fluxes of nitrate, turbidity and dissolved 
organic carbon  are dominated by episodic storm 
events that are not evident in the mainstem river 
above the Willamette confluence 

  



Summary 

• How does ‘greening’  alter  river fluxes and 
organic carbon production? 

 
– Chlorophyll levels are high throughout the lower Columbia River 

and can reach bloom conditions during spring 

 

– Organic carbon is consumed during winter and produced during 
summer – with important implications for salt water estuary 
organic matter supply 

 

– Biomass vs oxygen production suggests that grazing introduces 
phytoplankton carbon into the Columbia River foodweb 



Where to get the data? 

• Email me: needobaj@ohsu.edu 

 

• Raw data: www.columbia.loboviz.com 

 

• CMOP website:  www.stccmop.org 

 

 



Modern Day Columbia River 

Endangered Species 
• Salmon 

Hydropower management 
• Columbia River Treaty 

Land use, irrigation, agriculture 
• Increased water demand and 

decreased water quality 

Emerging contaminants 
• Personal care products, flame 

retardants 

Changing ocean conditions 
• Hypoxia and Ocean Acidification 

http://en.wikipedia.org/wiki/File:Columbiarivermap.png 

http://en.wikipedia.org/wiki/File:Columbiarivermap.png










Organic Carbon: Comparison of estimates 



Quality control and Maintenance Trips 

RM-53 RM-122 
9/5/2012 9/5/2012 

12/4/2012  12/10/2012 
1/8/2013 1/16/2013 

2/12/2013 2/7/2013 
3/26/2013  3/27/2013 
4/23/2013 4/17/2013 
5/21/2013 5/29/2013 
6/18/2013 6/27/2013 
8/20/2013 7/15/2013 
12/4/2013 8/6/2013 

  8/14/2013 
  9/3/2013 
  12/15/2013 
    


