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Forecasting Objectives 
Develop reliable (accurate? robust?) predictions of pre-fishing ocean abundance for pertinent 
SONCC coho salmon populations, production types (hatchery/natural), the ESU as a whole, 
indicator populations for the ESU, etc., in a manner that is supportive of the annual Council 
management process, HCR implementation, and/or ESA consultation.  

Current Forecasting Methods 
Under the existing assessment management framework, the ocean abundance of hatchery-origin 
SONCC coho salmon is forecasted annually as part of a larger Oregon Production Index public 
hatchery (OPIH) forecast process. More specifically, the Oregon Production Index Technical 
Team (OPITT) generates a forecast of aggregate hatchery-origin coho salmon abundance from 
across the OPI range (from lower Columbia River to Northern California) using a sibling 
regression model. A subset of this aggregate forecast is then apportioned to Rogue-Klamath 
based the total number of smolts release from three facilities (Trinity River Hatchery, Iron Gate 
Hatchery, Cole River Hatchery) for the brood in question (e.g., STT’s 2020 Pre-I report). 

Considerations of Scale, Biological Resolution, Origin 
Salmon abundance forecasts are made at varying levels of spatial or biological resolution (e.g., 
population, metapopulation, basin, stock aggregate, etc.), for hatchery- and/or natural-origin fish 
separately, and even for indices of abundance/production (e.g., Sacramento Index) rather than 
‘true’ population abundance itself, with the choice being governed largely by data availability 
and management needs. For SONCC coho salmon in particular, the present forecasting 
framework encompasses three hatchery components (IGH, TRH, CRH) only; and it remains to 
be seen what will be feasible given data availability for other populations within the ESU, as 
well as necessary for HCR implementation. 

Forecast Methods & Applicability for SONCC Coho Salmon 
Forecasts of salmon abundance are generated using models that come in many forms and degrees 
of complexity, ranging from simple moving averages of abundance in prior years to complex 
population or life cycle models. Yet all typically fall into one of three broad categories 
(nomenclature after Velez-Espino et al. 2019): (i) sibling regression models, (ii) mechanistic 
models, and (iii) time series models, each of which may also include environmental covariates 
that correlate with survival during outmigration or early marine stages.  



Sibling regression models predict the abundance of older age classes during year t based on the 
prior year’s abundance for younger (sibling) age classes from the same brood in year t - 1 (for 
coho salmon, jacks). Mechanistic models are varied in form and complexity (Table X), but 
typically predict abundance in year t by modeling the survival process for a cohort/cohorts, 
seeded with some empirical information in prior years (e.g., outmigrant abundance, spawner 
abundance in parent generation, etc.). Examples here include ‘return rate’ forecasts that apply 
recent estimates of survival or predictions of survival, often with underlying environmental 
covariate relationships, to observations of outmigrant abundance for the brood of interest (e.g., 
WA LCN coho). For a more complex example of a mechanistic model, preseason predictions of 
SRWC are made using a life cycle/population model that includes a variety of environmental 
influences on riverine, estuarine, and early marine survival, among other factors. Lastly, time 
series models can be used to predict abundance from observations of abundance in prior years 
alone. Again, while this approach can be relatively simple and straightforward (e.g., moving-
average predictions, OCN Lakes), time series models can also be complex and varied, including 
covariates, autoregressive terms, etc.  

For SONCC coho applications, the appropriate choice of forecasting method(s) from those 
described above and/or the ESU components for which they will be applied may ultimately be 
determined by data availability (Table X). At the bare bones level (e.g., 3-year moving average), 
for example, a forecast could conceivably be made for any population for which a few years of 
escapement data exist, given that appropriate adjustments for incidental marine and freshwater 
fishery-related and natural mortality can also be made for each run year. With this small of a 
dataset, however, there is essentially no way to meaningfully assess forecast performance. For 
populations, population aggregates, etc., having a decade or more of demographic or abundance 
data, the possibilities are more varied (Table X+1). Given recent and existing monitoring 
approaches employed across the ESU’s range, forecasts may be feasible for all hatchery 
components, and N1 and N2 (N3 total) natural populations in California and Oregon, 
respectively out of N4 natural populations overall.  



Table X. Methods for forecasting of coho salmon abundance in year t. For the fields under ‘Historical and annual data needs’, X = 
required, O = optional and dependent on model complexity. Note also that estimates for environmental covariates are also needed on a 
timely basis if they are part of the forecast model (applicable to all). 

Forecast 
type Conceptual structure 

Model 
complexity 

Data 
burden 

Historical and annual data needs 

Comments 
Adult N 

(Adt) 
Jack N 

(Jat) 

Outmigrant 
or juvenile 

N (Smt) 
Sibling 
regression 

Adt ~ Jat-1 Moderate-
High 

Moderate X X  Timely estimates of jack abundance 
in prior year needed (lags on 
ageing?). 

Mechanistic 
model 

e.g., Adt ~ S. × Smt-1 Moderate-
High 

Moderate-
High 

X ~ X Data needs depend on type of model 
(e.g., survival estimates [S.] are 
needed for return rate models). 

Time series 
model 

Adt ~ f(Adt-1, Adt-2…Adt-n) Low-High Low X ~  Complexity can vary widely.  

 

  



Table X+1. Availability of necessary time-series data for forecasting ocean abundance annually for SONCC ESU constituent 
populations. [CA only, OR forthcoming] 

Diversity Stratum Population Unit Ocean N Escapement by age Smolt N Marine Survival 

Southern Coastal 
Basins 

Humboldt Bay tribs 
(Freshwater Creek) 

X X X X 

Lower Eel, Van Duzen        
Bear River        
Mattole River        
Guthrie Creek        

Interior Klamath River Middle Klamath        
Upper Klamath        
Salmon River        
Scott River X X X ~  
Shasta River X X X ~ 
Bogus Creek 1 X X ~ ~  
Iron Gate Hatchery 2 X X X ~ 

Interior Trinity River South Fork Trinity 
X X    ~ Lower Trinity 

Upper Trinity 
Trinity River Hatchery 2 X X X ~  

Interior Eel River South Fork Eel        
Mainstem Eel        
North Fork Eel        
Mid Fork Eel        
Mid Mainstem Eel        
Upper Mainstem Eel        

1 Not a discrete population unit under the recovery plan's population structure; 2 Hatchery components that contribute to the ESU's 
ocean abundance and natural-area escapement. 
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