The NOAA Pre-season 2016 Pink Salmon Forecast for Southeast Alaska
Based on data from the Southeast Coastal Monitoring (SECM) research project

Southeast Purse Seine Task Force Meeting, Sitka, Alaska — 01 December 2015
Joe Orsi*, Emily Fergusson, and Alex Wertheimer

NOAA Fisheries, Alaska Fisheries Science Center, Auke Bay Laboratories
Ted Stevens Marine Research Institute, 17109 Point Lena Loop Road
Juneau, AK 99801 (joe.orsi@noaa.gov) TEL 907-789-6034 FAX 907-789-6094
*The views expressed are those of the author and do not necessarily represent those of NOAA

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
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 Coastal Monitoring
(SECM) project. Initiated in 1997, the SECM project samples stations in the vicinity of Icy Strait
and the Gulf of Alaska. These surveys collect oceanographic data in May, June, July, and August
annually, and juvenile salmon with surface trawls (~20 x 20m width x depth) in the latter three
months.

In nine of the past twelve years (75% of the time), NOAA’s pre-season pink salmon harvest
forecast estimates--based on the SECM data--have been within 20% of actual harvests. The three
return years that departed from this accuracy, 2006, 2013, and 2015, represented years of
anomalously low (16 M), high (95 M), and moderate (34 M) harvest. Nonetheless, most years
these forecasts have enabled stakeholders to anticipate harvest with more certainty than previous
forecasting methods have allowed. NOAA also shares SECM juvenile pink salmon catch data
with Alaska Department of Fish and Game (ADFG) colleagues who have incorporated this data
to help refine their pink salmon harvest forecast for SEAK based on an exponential smoothing
method based on brood year strength. Researchers continue to explore new approaches to
integrate the SECM data time series and other ecosystem indicators to improve forecast model
accuracy and provide the resource stakeholders with the best available pre-season data to help
optimize economic efficiency and promote resource sustainability.

The table below shows the four best forecast models considered for the 2016 SEAK pink salmon
harvest. The final model chosen for the NOAA pre-season forecast is in bold text.

Ad;. Regression Prediction
SECM pre-season forecast models R’ AlCc P value for 2015
CPUEca (1-parameter) 50% | 1532 | <o0.001 34.6

Step-wise regression:

CPUEca(2-parameter)
Step-wise regression: 70% 149.4 < 0.001 242 M
PeakjunesulyCPUEca + ISTIom temp

Ecosystem rank (6-parameter)
Bivariate correlation avg. ranks:

CPUE:c.a, CPUEq, seasonality, 68% 148.8 < 0.001 37.1 M
proportionality of pinkSjunesulyAug,

predation impact, and the NPI

Ecosystem rank
Step-wise regression: 78 % 143.8 < 0.001
Average rank + Maytemp

304M
(16-45)




Model selection criteria and discussion

Several factors went into the decision making process for the final NOAA pink salmon forecast
model for the 2016 SEAK harvest. The first was an evaluation of the four best SECM forecast
models for accuracy, namely choosing the model with the highest adjusted R? (best fit with the
data) and the lowest AICc (over parameterization value). The best model selected based on these
criteria was the Ecosystem rank model that incorporated 6 variables to estimate an average rank
score which was paired with a Mayemp variable to explain residual error in the regression
relationship. Since we cannot bootstrap confidence intervals for this “blended” variable
assemblage, we are relying on the regression prediction confidence intervals of 16 to 45 M in
this 30 M pink salmon forecast prediction. We will of course continue to track the performance
of both types of models during the ensuing year.

Another factor considered when assessing the best model for pink salmon harvest was how to
anticipate the state of later ocean conditions influencing juveniles in the Gulf of Alaska (GOA).
For example, currently we are in the midst of the onset of El Nifio conditions and the infamous

“warm blob” has been present in the North Pacific Ocean for over a year. These conditions may
have contributed to lower than anticipated pink salmon harvests in southern SEAK in 2015
resulting from warmer than normal conditions impacting salmon food resources or harboring
more southerly complex of salmon predators or competitors. For example, record
harvest/escapements occurred regionally in SEAK in 2013 (brood year of the 2015 harvest), yet
southern SEAK pink returns failed in 2015, in stark contrast to above average returns in northern
SEAK and record returns further north in PWS and westward. This suggests ocean conditions in
the southern GOA were unfavorable in 2015 and possibly may continue into 2016.

To assess potential impacts on of juvenile pink salmon entering the ocean south of Icy Strait, we
examined a “GOA grid” of sampling stations from another series of trawl surveys conducted
July, 2010-2015. This GOA grid encompasses a 3-30 mile offshore section of trawl stations
from Whale Bay to Icy Point within a larger region of sampling further offshore. Over these six
years, we compared juvenile pink salmon CPUE between Icy Strait and the GOA grid and found
peak Icy Strait CPUE marginally (P<0.10) correlated to GOA grid CPUE. Also, paired annual
data points did cluster on opposing ends of the linear relationship into odd and even ocean years,
and corresponded to differences in even (lower) and odd (higher) years of SEAK harvests the
ensuing year. The paired data point for 2015, representing Icy Strait and GOA grid CPUE, was
very close to the regression line with only a negligible residual compared to the other five years.
This suggests pink catches in 2015 were relatively similar in Icy Strait and the GOA grid and
later ocean conditions appeared to not impact GOA CPUE and therefore did not warrant the use
of a more conservative pink salmon forecast model (i.e., [CPUEcx(2-parameter)] = 24 M).

The NOAA presentation information from the 2015 Southeast Alaska Purse Seine Task Force meeting

will be made available some on SECM pink salmon forecasting and the SECM project websites:
http://www.afsc.noaa.gov/ABL/EMA/EMA _PSF.htm and http://www.afsc.noaa.gov/ABL/EMA/EMA SECM.htm

If this research is of value to you, feel free to contact any of these NOAA/AFSC managers:

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

ABL SOEBA* Program Mgr.: Mr. Andy Gray (andrew.gray @noaa.gov) (907) 789-6047
*Salmon Ocean Ecology and Bycatch Analysis
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