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2020 NOAA FISHERIES-ALASKA DEPARTMENT OF FISH AND GAME
SOUTHEAST ALASKA PINK SALMON HARVEST FORECAST

The Southeast Alaska (SEAK) pink salmon harvest in 2020 is predicted to be in the weak range with a point estimate of 12
million fish (80% prediction interval: 7-19 million fish). The categorical ranges of pink salmon harvest in SEAK were
formulated from the 20™, 40™, 60™, and 80™ percentiles of historical harvest over the 59-year period 1960—2018:

Category Range (millions) Percentile
Poor Less than 11 Less than 20™
Weak 11to 19 20" to 40t
Average 19 to 34 40" to 60
Strong 3410 50 60™ to 80"
Excellent Greater than 50 Greater than 80"

Forecast Methods:

The NOAA Alaska Fisheries Science Center, Auke Bay Laboratories (NOAA) initiated the Southeast Alaska Coastal
Monitoring (SECM) project in 1997 to better understand the effects of climate and nearshore ocean conditions on year class
strength of salmon and ecologically related species (Orsi et al. 1997). Since 2018, the SECM project has been conducted
cooperatively by NOAA and the Alaska Department of Fish and Game (ADF&G), and the two agencies have combined
efforts to produce a joint pink salmon harvest forecast using SECM data (Piston et al. 2019). The ADF&G research vessel
Medeia is now used to conduct the SECM surveys and biologists from NOAA, ADF&G, and the regional aquaculture
associations provided direct assistance to the sampling effort during the June, July, and August surveys. In the future, we
plan to continue working towards increased coordination between agencies and will continue to look for ways to focus and
expand the SECM survey to provide a wide variety of valuable information to the fishing industry.

The 2020 SEAK pink salmon harvest forecast (Figures 1 and 2) was primarily based on juvenile pink salmon abundance
indices collected by the SECM project in northern SEAK inside waters. These data were obtained from systematic surveys
conducted annually in June and July in upper Chatham and Icy straits and are highly correlated with the harvest of adult
pink salmon in the following year (Wertheimer et al. 2011). The 2019 juvenile pink salmon abundance index (monthly peak
juvenile CPUE; standardized catch based on 20-minute trawl sets) of 1.20 was the third lowest in the 23 years of SECM
surveys.

Forecasts were developed using an approach described by Murphy et al. (in press). A multiple regression model was developed
using the juvenile pink salmon abundance index and associated environmental parameters. The model used is:

EQW) = a + B X14+B2Xo4 B3X1 X 4 €

where E(y) is the expected value for y, the natural log of Southeast Alaska pink salmon harvest, 8, is the coefficient for the
natural log of CPUE +1, B3, is the coefficient for the natural log of the environmental covariate water temperature (e.g.,
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summer water temperature indices in the upper 20 m in Icy Strait), B is the interaction term, and ¢ represents the normally
distributed error term. Leave-one-out cross validation (hindcast), Akaike Information Criterion for small sample sizes
(Burnham and Anderson 2004), and the model performance metric mean absolute scaled error (MASE; Hyndman and
Kohler 2006) were then used to evaluate forecast accuracy of alternative models. The 80% prediction intervals around the
forecast were calculated using the car package in program R (Fox and Weisberg 2019).

Forecast Discussion:

The 2020 harvest forecast of 12 million pink salmon is approximately one third of the recent 10-year average harvest of 35
million pink salmon. A harvest near this forecast would also be approximately 60% of the average even-year harvest since
2006. The 2019 peak June-July juvenile pink salmon index value (1.20) ranked 21° out of the 23 years that SECM
information has been collected. Pink salmon harvests associated with juvenile indices below a value of 2.0 have ranged
from 8 to 37 million fish (mean=21 million fish).

The low juvenile abundance index in 2019 was not unexpected. Pink salmon escapements in the parent year (2018) were
very poor throughout northern Southeast Alaska inside waters and the escapement goal was not met in that subregion, which
may have resulted in below optimal egg deposition. Escapement and harvest of pink salmon in the Northern Southeast Inside
subregion have been very poor since 2012 and the 2020 forecast indicates this pattern is likely to continue. Pink salmon
escapement goals for the Southern Southeast and Northern Southeast Outside subregions were met in 2018, but harvests
were well below average. The low juvenile abundance index in 2019 may also indicate that brood year 2018 pink salmon
experienced poor freshwater and/or early marine survival. It is possible that drought conditions present in Southeast Alaska
from the parent year 2018 spawn through the spring of 2019 reduced spawning success or negatively impacted overwinter
survival of developing juvenile salmon, but the exact reasons for the low juvenile abundance are not known. Juvenile pink
salmon caught in the 2019 SECM survey trawls, however, were among the largest (in length) in the 23-year time series
(Figure 3) and were in good condition, which indicates favorable nearshore marine conditions in the spring. The size of
juvenile pink salmon was similar to the large size of juveniles observed during the marine heat wave of 20142016 (Figure
3) and returns from those juvenile years were all below average.

Like many recent years, a potential source of uncertainty regarding the 2020 pink salmon return is the anomalously warm
sea surface temperatures in the Gulf of Alaska in 2019. Warm temperatures that persisted throughout the Gulf of Alaska
from fall 2013 through much of 2016 (Bond et al. 2015; Di Lorenzo and Mantua 2016; Walsh et al. 2018) returned in 2018
and strengthened in 2019. Compared to sea surface temperatures since 1997, when NOAA first started the SECM project,
surface temperatures in the Gulf of Alaska in 2019, immediately offshore of Southeast Alaska, were the warmest of the time
series in July, the 4" warmest in August, and 3 warmest in September?. Sea surface temperatures were well above average
across the entire Gulf of Alaska during that time2. Pink salmon that went to sea from 2014 to 2018 returned in numbers
below expectation and below recent odd- and even-year averages. The impact of warm sea surface temperatures on the
survival of pink salmon that went to sea in 2019 is unknown and adds uncertainty to the forecast.

The department will manage the 2020 commercial purse seine fisheries inseason based on the strength of salmon runs.
Aerial escapement surveys and fishery performance data will continue, as always, to be essential in making inseason
management decisions.
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Figure 1.  Forecast model fit (hindcasts) for total Southeast Alaska (SEAK) pink salmon harvest, 1998-2019 by year (a)
and by the fitted values (b). The 2020 forecast is shown as a grey circle in panel a with the 80% prediction
interval as a black vertical line. The observed SEAK pink salmon harvest is represented by the grey bars and
the model fit is shown by the black line in figure a. The dotted line in panel b represents a one-to-one line;
circles above the line represent hindcasts that would have been greater than the actual harvest and circles below
the line represent hindcasts that would have been less than the actual harvest.
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Figure 2. Annual harvests of pink salmon in SEAK compared to the actual preseason harvest forecasts, 2004-2020. The
error bars represent the 80% confidence or prediction intervals of the forecasts.
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Figure 3. Average snout-to-fork length of juvenile pink salmon (standardized to 24 July) captured during trawl surveys in
upper Chatham and Icy straits, 1997—2019. The dashed line represents the 1997—2019 average length.
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