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Question

SOME TEXT HERE
How do changes in survey effort effect estimates 
of biomass and stock assessment uncertainty?

Inspiration

SOME TEXT HERE

In an increasingly funding-limited paradigm, where 
access to historical sampling regions is 
diminishing, and ecosystems are changing we need 
to:

Use this 
information to 

make decisions 
about survey 
design and 
priorities

Optimize limited 
resources

Communicate the 
impact of 

reductions in our 
field data 

collections on 
fisheries 

management

1 2 3
                   

                 

Case study of NWFSC survey data and stock 
assessments

Develop standardized R package and broader 
case studies for this process using an open 
science approach

Background               



Question

SOME TEXT HERE
How do changes in survey effort effect estimates 
of biomass and stock assessment uncertainty?

Inspiration

SOME TEXT HERE

In an increasingly funding-limited paradigm, where 
access to historical sampling regions is 
diminishing, and ecosystems are changing we need 
to:

Use this 
information to 

make decisions 
about survey 
design and 
priorities

Optimize limited 
resources

Communicate the 
impact of 

reductions in our 
field data 

collections on 
fisheries 

management

1 2 3
                   

                 

Case study of NWFSC survey data and stock 
assessments

Develop standardized R package and broader 
case studies for this process using an open 
science approach

Background               



Question

SOME TEXT HERE
How do changes in survey effort effect estimates 
of biomass and stock assessment uncertainty?

Inspiration

SOME TEXT HERE

In an increasingly funding-limited paradigm, where 
access to historical sampling regions is 
diminishing, and ecosystems are changing we need 
to:

Use this 
information to 

make decisions 
about survey 
design and 
priorities

Optimize limited 
resources

Communicate the 
impact of 

reductions in our 
field data 

collections on 
fisheries 

management

1 2 3
                   

                 

Case study of NWFSC survey data and stock 
assessments

Develop standardized R package and broader 
case studies for this process using an open 
science approach

Background               



Question

SOME TEXT HERE
How do changes in survey effort effect estimates 
of biomass and stock assessment uncertainty?

Inspiration

SOME TEXT HERE

In an increasingly funding-limited paradigm, where 
access to historical sampling regions is 
diminishing, and ecosystems are changing we need 
to:

Use this 
information to 

make decisions 
about survey 
design and 
priorities

Optimize limited 
resources

Communicate the 
impact of 

reductions in our 
field data 

collections on 
fisheries 

management

1 2 3
                   

                 

Case study of NWFSC survey data and stock 
assessments

Develop standardized R package and broader 
case studies for this process using an open 
science approach

Background               



Question

SOME TEXT HERE
How do changes in survey effort effect estimates 
of biomass and stock assessment uncertainty?

Inspiration

SOME TEXT HERE

In an increasingly funding-limited paradigm, where 
access to historical sampling regions is 
diminishing, and ecosystems are changing we need 
to:

Use this 
information to 

make decisions 
about survey 
design and 
priorities

Optimize limited 
resources

Communicate the 
impact of 

reductions in our 
field data 

collections on 
fisheries 

management

1 2 3
                   

                 

Case study of NWFSC survey data and stock 
assessments

Develop standardized R package and broader 
case studies for this process using an open 
science approach

Background               



Question

SOME TEXT HERE
How do changes in survey effort effect estimates 
of biomass and stock assessment uncertainty?

Inspiration

SOME TEXT HERE

In an increasingly funding-limited paradigm, where 
access to historical sampling regions is 
diminishing, and ecosystems are changing we need 
to:

Use this 
information to 

make decisions 
about survey 
design and 
priorities

Optimize limited 
resources

Communicate the 
impact of 

reductions in our 
field data 

collections on 
fisheries 

management

1 2 3
                   

                 

Case study of NWFSC survey data and stock 
assessments

Develop standardized R package and broader 
case studies for this process using an open 
science approach

Background               



Question

SOME TEXT HERE
How do changes in survey effort effect estimates 
of biomass and stock assessment uncertainty?

Inspiration

SOME TEXT HERE

In an increasingly funding-limited paradigm, where 
access to historical sampling regions is 
diminishing, and ecosystems are changing we need 
to:

Use this 
information to 

make decisions 
about survey 
design and 
priorities

Optimize limited 
resources

Communicate the 
impact of 

reductions in our 
field data 

collections on 
fisheries 

management

1 2 3
                   

                 

Case study of NWFSC survey data and stock 
assessments

Develop standardized R package and broader 
case studies for this process using an open 
science approach

Background               



 Mock stock 
assessments

   Effort-reduced model-
based indices

Randomly remove     historical 
tows

NWFSC Survey

Chose stocks sampled reasonably well by the survey AND had a stock 
assessment conducted in the past 8 years

West Coast Groundfish Bottom Trawl Survey (WCGBTS)

• Pacific ocean perch - 2017
• Sablefish - 2023
• Petrale sole - 2023

• Longnose skate - 2019
• Yellowtail rockfish - 2017
• Shortspine thornyhead - 2023

{nwfscSurvey}

https://www.fisheries.noaa.gov/west-coast/science-data/us-west-coast-groundfish-bottom-trawl-survey
https://pfmc-assessments.github.io/nwfscSurvey/


• 100%, 50%, or 10% of historical tows included in model runs to simulate a 
reduction in effort

• Random removal of samples (catch) across tows, not proportional to strata 
(distribution among strata should be similar)

100%50%10%

 Mock stock 
assessments

   Effort-reduced model-
based indices

Randomly remove     historical 
tows

NWFSC Survey

(WCGBTS)

https://www.fisheries.noaa.gov/west-coast/science-data/us-west-coast-groundfish-bottom-trawl-survey
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• Single species models
• Uses sdmTM to calculate a model-based index of biomass for each effort level 

of each stock
• 3 replicates per effort level (and 1 replicate at 100%)

 Proportion of Effort
Less effort          ←→          More 

effort

Too little effort Min effort for 
consistent results

Effort can 
be reduced

 Mock stock 
assessments

   Effort-reduced model-
based indices

Randomly remove     historical 
tows

NWFSC Survey

100%50%10%

(WCGBTS)

https://pbs-assess.github.io/sdmTMB/
https://www.fisheries.noaa.gov/west-coast/science-data/us-west-coast-groundfish-bottom-trawl-survey


• Resampled age & length data - same subset of tows as resampled indices
• Fit assessment models using resampled indices & biological data with SS3
• Compare results & uncertainty among effort levels to 100% model with {r4ss}St
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    Mock stock 
   assessments

               

(WCGBTS)

https://github.com/r4ss/r4ss
https://www.fisheries.noaa.gov/west-coast/science-data/us-west-coast-groundfish-bottom-trawl-survey
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   Biomass indices time series

Model/Effort
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for the base model 

and need to sort out 
why the scales are 

different
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    Resampled Data
   Index CVs



    Calculating Index
   Length and Age Compositions



    Stock Assessment Model Results
   Spawning Biomass
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SOME TEXT HEREChallenges to re-running stock assessments

• There remain numerous species-specific details that need to be accounted for:

Assessment had an informative prior distribution 
applied to survey catchability which led to 

incorrect results when new scale of new indices 
didn’t match old results – we will work to resolve 

difference in index scale.

Longnose skate

Model fit catch data (descending trend)            
fit more closely at low survey effort levels  

(ascending trend)            . 
No significant bias at the index level; just effects 

on precision. 

Shortspine thornyhead

HIghlights importance of going all the way 
through to the assessment!

• Valuable to have expertise in both the assessment platform and in the individual 
assessment models (harder to scale up to more regions and species)
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SOME TEXT HEREMain takeaways

Index



SOME TEXT HEREMain takeaways

• Index uncertainty is strongly influenced by effort level (as expected).
• Indices at low effort levels (especially 20%) are noisier, but there does not 

appear to be significant bias associated with reducing effort at the index 
level.

• The impact on assessments are likely to be species-specific depending 
on things like frequency of occurrence and influence of WCGBT Survey 
on assessment relative to other data sources.

Index

Assessments



SOME TEXT HEREFuture directions for {surveyresamplr}

FUNCTIONS

noaa_nwfsc_catch()
noaa_nwfsc_bio()
noaa_nwfsc_pred_grid_depth()

clean_and_resample()
plot_results()
wrapper_sdmTMB()

Survey Data & 
Prediction Grid

Design Resampling 
Method

Run Resampling 
Models

Impacts to Stock 
Assessment Models

{surveyjoin} {surveyIndex}

https://github.com/DFO-NOAA-Pacific/surveyjoin
https://github.com/casperwberg/surveyIndex
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elizabeth.gugliotti@noaa.gov

@e-perl-NOAA

QUESTIONS?


