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Columbia River Coho Salmon Forecasts
Oregon Production Index
• OPI based on CA, OR, WA 

populations, but primarily Col 
River hatchery coho

• Prepared annually by OPI 
Technical Team

• Predict adult run size (age-3) 
based on jack returns (age-2)

y = 14.263x - 7.2444
R² = 0.716
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Columbia River Coho Salmon Returns
Natural versus hatchery coho
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Jack Predictions of Coho Salmon Survival

• Example: Bingham Creek, 
Washington

• Jack:adult ratio variable in 
wild populations!

• Jacks are not consistent 
predictors of wild coho
adult returns

Zimmerman. 2009 Wild coho forecasts for Puget Sound, Washington Coast, and Lower Columbia.
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Wild Coho Forecasts for Washington State

• WDFW Science Division

• Annual advisory 
document

• Co-managers use in 
fishery planning process

• Management unit scale



Wild Coho Forecasts for Washington State

• Forecasts run size as ocean age-3 abundance

• Includes spawners and harvest (tributaries, river, ocean)

OA3 Abundance = Smolt * Marine Survival

Estimated Predicted
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Lower Columbia River Coho ESU

From: WA Lower Columbia Salmon Recovery and Fish & Wildlife 
Subbasin Plan

• 17 populations in Washington

• 5 populations in Oregon

• WA forecasts roll these 
populations up for the purpose of 
harvest management



Lower Columbia River Natural Coho – Smolts
OA3 Abundance = Smolt * Marine Survival

Cedar Cr

• 6 smolt traps

• 2 downstream collectors 
(Tilton, Cowlitz)



• Smolt densities calculated 
in monitored watersheds

• Densities extrapolated to 
non-monitored watersheds
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Lower Columbia River Natural Coho – Smolts
OA3 Abundance = Smolt * Marine Survival

Total natural smolts
375,000 – 724,000



• Estimation via coded-wire 
tags (Tilton/Upper 
Cowlitz), exploitation rate 
model (LCN population)

Lower Columbia River Natural Coho – Marine Survival
OA3 Abundance = Smolt * Marine Survival

Marine Survival
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Lower Columbia River Natural Coho – Marine Survival
Ocean Ecosystem Indicators from NWFSC

https://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/index.cfm

• Successful predictions of 
marine survival in wild 
coho populations on the 
WA coast (Bingham Creek)

• Are they useful for Lower 
Columbia natural coho?



• Ocean, regional, local 
scales

• Examine individual 
regressions

• 11 of 23 individual 
variables correlated with 
marine survival

Lower Columbia River Natural Coho – Marine Survival
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• Multiple regression model

• Upwelling length, sea surface 
temperature (NH05)

• Explain 84% of variation 
(2001-2015 OEY)

• Consistent with ecosystem 
predictors identified by
• OR coastal natural coho

(Logerwell et al. 2003)

• WA hatchery coho (Ryding and 
Skalski 1999)

Lower Columbia River Natural Coho – Marine Survival

0%

2%

4%

6%

8%

10%

12%

14%

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

M
a

ri
n
e

 S
u

rv
iv

a
l

Ocean Entry Year

Actual

Predicted



Lower Columbia River Natural Coho Forecasts

• Forecasts of natural coho (distinct from hatchery forecasts) important 
for Columbia River fishery management

• Forecast based on smolt estimates, marine survival predictions

• Ocean ecosystem indicators developed by NWFSC 
• Informative in this analysis 

• Physical and biological indicators

• Critical to understand connections between physical/biological conditions in 
the ocean and salmon survival


