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Researchers from the Auke Bay Laboratories (ABL) of the Alaska Fisheries Science Center 
(AFSC) have provided pre-season forecasting information to stakeholders of the pink salmon 
(Oncorhynchus gorbuscha) resource of Southeast Alaska (SEAK) since 2004. These forecasting 
metrics and models are derived from an ongoing time series of data collected by the Southeast 
Alaska Coastal Monitoring (SECM) project. Initiated in 1997, the SECM project samples 
stations in the vicinity of Icy Strait and the Gulf of Alaska (GOA). These surveys collect 
oceanographic data in May, June, July, and August annually, and juvenile salmon data with 
surface trawls (~20m width x 20m depth) in the latter three months.  
 
In nine of the past eleven years, NOAA’s pre-season pink salmon forecast estimates, based on 
the SECM data, have been within 20% of actual harvests, with an average deviation of only 9%. 
The two anomalous years, 2005/06 and 2012/13, were years of extremely low (12 M) and high 
(95 M) harvests. Nonetheless, most years these forecasts have enabled stakeholders to anticipate 
harvest with more certainty than previous forecasting methods have allowed. NOAA also shares 
SECM data with colleagues from the Alaska Department of Fish and Game (ADFG) who have 
incorporated these data to refine their pink salmon harvest forecast for SEAK developed by a 
different method. Researchers continue to explore new approaches to integrate the SECM data 
time series and other ecosystem indicators to improve forecast model accuracy and provide 
resource stakeholders with the best available pre-season information to help optimize economic 
efficiency and resource sustainability. 
 
The table below shows the three forecast models developed for the 2015 pink salmon harvest. 
The final model chosen for the NOAA pre-season forecast is in bold text. The regression model 
prediction intervals for the forecasts are shown in parentheses. 

 

 
 
SECM pre-season forecast models 

 
Regression 

P value 

 
Adj. 
R2 

 
 

AICc 

Jack- 
knife error 
avg/med 

 
Prediction 
for 2015  

 

CPUEcal (2-parameter) 
Step-wise regression: 

PeakJuneJulyCPUEcal + ISTI20m temp 
 

< 0.001 74% 139.7 
 

20/11 54.5 M 
(38-71 M) 

 

CPUEttd (2-parameter) 
Step-wise regression: 

PeakJuneJulyCPUEttd + May20mtemp 
 

< 0.001 81% 134.4 
 

27/29 71.5 M 
(57-86 M) 

 

Ecosystem rank (6-parameter) 
Bivariate correlation avg. ranks: 
CPUEcal, CPUEttd, seasonality, 

proportionality of pinksJuneJulyAug, 
predation impact, and the NPI 

 

< 0.001 73% 138.3 

 
 

24/14 57.9 M 
(42-74 M) 
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Model selection criteria and discussion 
 
Several factors went into choosing the final SECM forecast model for the 2015 SEAK pink 
salmon harvest. The CPUEttd two parameter model fit the data series best, based on the R2 and 
AICc metrics. However, when the three forecast models were evaluated for accuracy using a 
jackknife procedure, the CPUEcal model performed the best, with the lowest average and median 
deviations over the 1998-2014 time series. The Ecosystem Rank model was second best, and the 
CPUEttd third. The CPUEcal and Ecosystem Rank models were similar in how well they fit the 
data, and gave similar forecasts substantially less than the CPUEttd model. Also, ecosystem 
metrics such as the NPI and migration timing (seasonality) indicate more of an average run, 
suggesting the higher forecast is excessive. For these reasons, and because the CPUEcal is the 
parameter that has been the basis of SECM harvest predictions since 2004, the model with 
CPUEcal and Icy Strait temperature index (ISTI) was selected as the best model for the 2015 
forecast. Most data used for these three models is provided on a matrix spread sheet table on the 
following page. 
 
Other considerations for our salmon forecast model selection included: 1) the anomalously warm 
2014 ocean conditions juvenile pink salmon experienced after Icy Strait, 2) the relative 
abundance of pink salmon in the GOA compared to Icy Strait, and 3) higher than normal 
predator scaring on juvenile pink salmon. This year a warm water mass in the North Pacific, 
which became known as the “warm blob”, extended northward to Alaska in summer and was 
associated with the occurrence of ocean sunfish, pomfret, thresher sharks, and skipjack tuna. 
Furthermore, an ENSO warming event began to emerge this past year that may compound 
anomalously warm conditions throughout the central GOA. These warmer than normal 
conditions could impact salmon food resources or harbor warm-water predators moving 
northward. Another impact in 2014 was the relative low abundance of juvenile pink salmon in 
the GOA compared to Icy Strait. This comparison was based on offshore catches of juvenile pink 
salmon available from other GOA research using surface trawls in July of 2010-2014 from a 
subset of stations from Whale Bay to Icy Point 0-30 miles offshore. Peak juvenile pink salmon 
catches (CPUEttd) between Icy Strait and the GOA are significantly correlated over the past five 
year period. In the regression relationship between Icy Strait and GOA, the 2014 regression point 
residual was below the line (i.e., equivalent CPUE), thus suggesting a lower than average 
juvenile pink salmon abundance in the GOA compared to Icy Strait this past year. The final 
impact considered in 2014, was a higher than normal incidence of scared juvenile pink salmon 
with “bird strike marks” on their dorsal surfaces in Icy Strait. These “near miss” survivors 
represented 1.5% of the fish observed from a sample of over 1,600 fish from several trawl hauls. 
In concert, these examples further suggest the higher forecast from the CPUEttd model may not 
be appropriate, and that a more precautionary forecast seems prudent.   
 
Consistent with past SECM forecasts, a bootstrap procedure was applied to produce forecast 
confidence intervals for the selected forecast regression model to account for measurement error 
in the trawl sampling data. For the 2015 forecast of 54.5 million pink salmon, the 80% bootstrap 
confidence interval was 48-58 million. 
 
If this applied research is helpful you as a pink salmon resource stakeholder, we encourage you 
to contact any of these NOAA research managers and let them know:  
  
AFSC Director: Dr. Doug DeMaster  (doug.demaster@noaa.gov)  (907) 789-6617 

 AFSC Deputy Director: Mr. Steve Ignell  (steve.ignell@noaa.gov)  (206) 526-4621 
 ABL Director: Dr. Phil Mundy  (phil.mundy@noaa.gov)  (907) 789-6001 

ABL Deputy Director: Dr. Peter Hagen  (peter.hagen@noaa.gov)  (907) 789-6029 
ABL EMA Program Mgr.: Dr. Ed Farley (ed.farley@noaa.gov)  (907) 789-6085
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