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• IYS Outline Proposal – endorsed by 
NPAFC in May 2016 and by NASCO in 
June 2016

• Partners include government 
organizations, ICES, PICES, Non-
Governmental Organizations, academic 
institutions, industries and Indigenous 
Peoples 

NPAFC AND NASCO INITIATE THE 
INTERNATIONAL YEAR OF THE SALMON
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GOAL …  SALMON AND PEOPLE ARE RESILIENT IN 
A CHANGING WORLD

• The IYS is a hemispheric-wide partnership
(a partnership across the “salmosphere”)

• Through an intense burst of outreach and 
research, IYS will fill knowledge gaps and 
catalyze new ways to generate and share 
knowledge

• IYS will leave a legacy of a well-informed 
community of decision makers who can 
establish the conditions necessary for the 
resilience of salmon and people in an 
uncertain future

3



TIMELINE

2016-2018: 
Setting the 

Stage

Fall 2018: 
Opening 
Events

2019: 
IYS 

Focal Year

2019-2022: 
Research

OUTREACH

4



TIMELINE – OPENING EVENTS AND FOCAL YEAR

2016-2018: 
Setting the 

Stage

Fall 2018: 
Opening 
Events

2019: 
IYS 

Focal Year

2019-2022: 
Research

OUTREACH
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IYS WEBSITE – HOMEPAGE

Note: text is a placeholder
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FUNDING MODEL

National 
gov’ts 

provide 
$0.5M 

annually

Funding from 
governments, 

NGO’s, academia 
and business for 
projects at local, 

basin and 
hemispheric scale

IYS Operations Project Funding



OPENING EVENTS

• Possible announcement at FAO COFI Meeting, Rome, July 
2018

• Simultaneous ministerial announcements and country-
specific events across the hemisphere in October 2018

• Large outdoor event planned for Pacific Rim countries in 
Vancouver, B.C., October 11, 2018 

• Formal opening by DFO Minister, with support from other 
government representatives and First Nations leaders 
(Canada and US)

• Politicians and Indigenous Peoples invited from across the 
North Pacific
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Jack Poole Plaza, location of the October 
2018 Vancouver Opening Event



• Status of Salmon: The present status of salmon and 
their environments is understood. 

• Salmon in a Changing Salmosphere: The effects of 
natural environmental variability and human factors 
affecting salmon distribution and abundance are 
understood and quantified. 

• New Frontiers: New technologies, analytical 
methods, ideas and ways of thinking are advanced 
and applied to salmon research. Research is carried 
out to fill gaps in poorly studied regions of the 
salmosphere.

IYS THEMES/OUTCOMES

Jonny Armstrong



• Human Dimension: Communities, Indigenous Peoples, youth, 
harvesters, scientists and resource managers across the 
Northern Hemisphere share knowledge and collaborate in the 
development of new tools and approaches to restoring, 
managing and sustaining salmon.

• Information Systems: Information systems that house and 
mobilize historic and current data about salmon and their 
environment are freely available.

• Outreach and Communication: People understand the value of 
healthy salmon populations and engage to ensure salmon and 
their varied habitats are conserved and restored against amidst  
increasing environmental change.
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IYS OUTCOMES (continued…)

Credit: Bill Bryden



• Russia has proposed that NPAFC conduct 
winter and summer surveys of the entire N. 
Pacific Ocean 

• A bold proposal that will allow us to address 
the largest gap in our understanding of salmon 
in the N. Pacific—winter high seas distribution 
and factors affecting their survival

• Single expedition in March 2019. Combination 
of government and private funding ~CAN$1M

• Require 5 vessels per time period at a cost of 
CAN$1M per vessel to charter OR use vessels 
from the Parties

HIGH SEAS SIGNATURE PROJECT
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WORKSHOPS AND SYMPOSIA

‘Likely Suspects’ Workshop: 
November 2017

Symposium on Sustainable 
Management of Chum Salmon in 

Changing Environments: 
March 2018

NGO Outreach and 
Communication Workshop: 

March 2018

Managing the Atlantic Salmon in 
a Rapidly Changing Environment: 

June 2019

Workshop on RAFOS Ocean 
Acoustic Monitoring 

Technology: 
June 2018

NPAFC/IYS Workshop on Pacific 
Salmon Production in a Changing 

Climate: 
May 2018

Climate Drivers Workshop
June 2018
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• Primary Goal: Understand variations in Pacific Salmon 
productivity in a changing climate

• Research/Workshop Objectives:

• Improve knowledge of the distribution, growth and survival of Pacific 
Salmon in the ocean (current status)

• Increase understanding of the causes of variation in the production of 
Pacific salmon (mechanisms)

• Anticipate future changes in the production of Pacific salmon and the 
marine ecosystems producing them (e.g. modelling)

• Identify research priorities 
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Science Plan Primary Goal and Objectives



• Status of Pacific salmon and 
Steelhead Trout

• Pacific salmon and 
Steelhead trout in a 
changing N.Pac. Ocean

• New Technologies

• Management Systems

• Integrated information 
Systems
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WORKSHOP SESSIONS
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•What did we learn with respect to 
our research outcomes?

•What gaps and resulting priorities 
did we identify?

18

Panel Discussion – Research Priorities 
and International  collaboration for 
the IYS



• Many benefits of IYS workshops in different countries

• Cumulative learning - need to synthesize results and engage participants who 
can't travel to the next  meeting.

• Webcasting meetings!! Countries could add interpreters soundtrack later.

• Overarching google map to start each presentation

• Authors assessment of contribution to the Outcome

• Theme council groups to be engaged in assessment of what we have learned.

• Challenged by language and the amount of detail.
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Some non-science observations ……



NPAFC Science Plan

✓ The NPAFC Science Plan is a long-
term comprehensive guideline for 
cooperative research.

✓ Member countries conduct national 
research under the Science Plan.

✓ The plan has been revised every 5 
years after reviews of research 
progress.



NPAFC Science Plan for 
2016-2020

Goals
1. Improve knowledge of their 

distribution, growth and survival in the 
ocean (current status); 

2. Increase understanding of the causes 
of variations in Pacific salmon and 
steelhead trout production 
(mechanisms); and 

3. Anticipate future changes in the 
production of Pacific salmon and 
steelhead trout and the marine 
ecosystems producing them (e.g. 
modelling).



NPAFC Science Plan for 
2016-2020

Research Themes
The Science Plan is aligned to a large 
extent with the IYS program. 

1. Status of Pacific salmon and 
steelhead trout (status of salmon); 

2. Pacific salmon and steelhead trout in a 
changing North Pacific Ocean (salmon 
in the salmosphere); 

3. New technologies (new frontiers);

4. Management systems (human 
dimension); and 

5. Integrated information systems 
(information systems). 



Theme 1. Status of Pacific Salmon and Steelhead Trout 

(Status of Salmon)

The purpose under this theme is to understand and effectively 

report the present status of Pacific salmon and their habitats, 

and the factors influencing biological traits such as seasonal 

migration, distribution, abundance, growth, and survival.

(1-1) Biological Monitoring of Key Salmon Populations 

(1-2) Seasonal Migration and Distribution 

(1-3) Growth and Survival 

2016-2020 NPAFC Science Plan



(1-1) Biological Monitoring of Key Salmon Populations 

There is a continuing need to maintain and improve monitoring of spawning 

escapement, catch, smolt production and other biological information for potential 

use in the forecasting of salmon return strength or ocean survival. Long-term time 

series are particularly valuable in understanding linkages between climate and 

Pacific salmon production. 

⚫ Key Populations – Continue ongoing monitoring programs for key salmon 

populations and identify new sampling opportunities. Identify additional key 

populations that can be monitored to provide status information for co-existing 

salmon populations and their ecosystems.

⚫ Data Quality – Improve the quantification and documentation of uncertainty 

associated with existing and new data time series, and maintain wild and 

hatchery salmon data separately in the time series. 

⚫ Baseline Information – Update baseline information, and establish data 

standards for future comparisons. Expand existing databases to store important 

time series datasets including biological traits and associated metadata. 

2016-2020 NPAFC Science Plan



(1-2) Seasonal Migration and Distribution 

Increasing information on seasonal ocean migration and distribution of key salmon 

populations contributes to: planning effective ocean monitoring surveys, better 

climate modelling and forecasting, better management to avoid incidental salmon 

bycatch, and efficient enforcement activities to protect salmon in the ocean.  

⚫ Seasonal Migration and Distribution – Estimate population-specific 

migrations and distributions of key salmon populations through their ocean life 

stages using genetic and otolith markers, and other techniques. 

⚫ Migration Mechanism – Examine how salmon navigate in the open ocean and 

finally return to their natal watersheds to spawn. Several hypotheses have been 

proposed for salmon navigation methods in the ocean, but there is no 

consensus. 

⚫ Physiological Condition – Examine physiological changes in immature and 

maturing salmon during their ocean migration, and how these physiological 

changes are associated with the migration behavior of salmon and marine 

environments.

2016-2020 NPAFC Science Plan



(1-3) Growth and Survival
We need to understand the causes of mortality at each stage of the salmon life 

cycle, and evaluate whether any particular life history period is critical. 

⚫ Critical Period – Understand the causes of mortality at each life stage, and 

evaluate whether there is any critical period that determines brood year 

strength. 

⚫ Ocean Entry – Juvenile abundance, timing and body size at ocean entry may 

be important parameters that are critical to understanding and quantifying 

mortality at sea. Examine how these parameters are associated with salmon 

survival or brood year strength.  

⚫ Growth – Increased energy efficiency for growth of juveniles in the early 

marine period may be a key to their survival and optimization of hatchery 

production. 

⚫ Prey Organisms – Identify which prey organisms are important for salmon 

growth at each stage and region, and examine if the abundance of prey 

organisms limits salmon production.

⚫ Salmon Health – Examine effects of pathogens and stressors on the growth 

and survival of salmon in the ocean. 

⚫ Density Dependence and Carrying Capacity

2016-2020 NPAFC Science Plan



IYS Outcome: The present status of salmon and their environments 
is understood.

• Status appears to be documented to a degree in all regions with at 
least catch to infer status. 

• GAP/PRIORITY: Standardized, collated data on the status of 
salmon and their habitats throughout the basin.  Database and 
atlas – two levels – one scientific and the other non-scientific

• Status of salmon in North Pacific widely misunderstood.

• GAP/PRIORITY: Project to develop the “Salmon story” in simple 
and compelling ways to the informed and general public.
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Topic 1 - Status of Salmon and 
Steelhead Trout (1)



IYS Outcome: The present status of salmon and their environments is 
understood.

• Stocks generally doing better in north.

• Some common trends – declining size at age, shift to younger age classes

• Chinook – general trend – poor status

• North American and Russian chum and pink – generally okay or doing very 
well

• Japanese and Korean chum – declines in recent years

• GAP/Priority- information on Steelhead trout
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Topic 1. Status of Salmon and 
Steelhead Trout (2)



Theme 2. Pacific Salmon and Steelhead Trout in a 

Changing North Pacific Ocean (Salmon in the 

Salmosphere)

The objectives are to understand and quantify the effects of 

environmental variability and anthropogenic factors affecting 

salmon distribution and abundance, and to project future 

changes with efficient forecast models. 

(2-1) Retrospective Salmon Studies 

(2-2) Linkage between Pacific Salmon Production, Climate and 

Ocean Changes 

(2-3) Modeling the Future for Salmon 

2016-2020 NPAFC Science Plan



(2-1) Retrospective Salmon Studies 

Historical surveys of salmon on the high seas and in coastal waters have 

produced rich collections of data and samples that have been under-

utilized. Samples deposited in archives decades ago may now provide 

new information, particularly by utilizing analytical techniques not available 

when the samples were originally collected.

2016-2020 NPAFC Science Plan



(2-2) Linkage between Pacific Salmon Production, 

Climate and Ocean Changes 
In recent years, there have been increases in the abundance as well as shifts in 

the distribution of salmon in northern regions, but some decreases at the southern 

edges of distribution along the Asian and North American continents. These 

geographical shifts in salmon abundance may be related to climate-induced 

changes in habitat/environments operating at regional and local scales. 

⚫ Marine Survival – Examine linkages between marine survival of salmon, 

changes in climate and the ocean such as primary production, and prey 

resources.   

⚫ Distribution and Abundance – Predict the effect of natural environmental 

variability on stock-specific distribution and abundance of salmon. 

⚫ Salmon Habitats – Predict the potential impacts of global climate change on 

marine salmon habitats. 

⚫ Comparative Studies – Compare survival and growth patterns of salmon at 

different life history stages and in different marine habitats/environments.

2016-2020 NPAFC Science Plan



(2-3) Modeling the Future for Salmon 
Reliable forecasting of salmon distribution, abundance and survival is important for 

the sustainable resource management and for projecting future variations in 

production due to changing climate. Modelers are encouraged to continue 

developing statistical models as well as ecosystem models coupled with 

biophysical models to estimate the impact of climate change on salmon 

populations, and to create future scenarios for salmon distribution and abundance. 

⚫ Short-term and Long-term Forecast Models of Salmon Returns – Forecast 

impacts of climate change on salmon and make progress in understanding 

unexplained variability in salmon abundance, migration, growth, and survival. 

⚫ Energy Budget Models – Investigate conditions that optimize energy budgets 

for growth and determine how climate-related ecosystem changes could alter 

these energy budgets. Maximizing the amount of energy available for growth in 

the early marine period may be a mechanism that increases survival among all 

Pacific salmon species.  

⚫ Biophysical Models - Linking variability in growth and survival of salmon to 

biophysical and environmental parameters may improve forecasts of 

abundance. 

2016-2020 NPAFC Science Plan



IYS Outcome: The effects of natural environmental variability and 
human factors affecting salmon distribution and abundance are 
understood and quantified.

• SST is the common currency to examine local and regional linkages to 
a changing environment.

• Progress in Asian and north American approaches to linking climate 
and salmon production GAP/PRIORITY - link and synthesize the 
approaches

• Investigation of mechanisms behind linkages to indices

• Analyses limited by DATA - catch
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Topic 2. Pacific Salmon and Steelhead 
Trout in a changing world – Env. Links



IYS Outcome: The effects of natural environmental variability and human 
factors affecting salmon distribution and abundance are understood and 
quantified.

• Progress in understanding survival - GAP/PRIORITY - resolve "critical period 
hypotheses"

• Impact of competition.  Continue development of methodologies

• When is year class set?  Different depending on the ecosystem.  Condition 
prior to winter - fitness of juveniles at the end of the first summer. 

• Anomolous 2015-17 conditions breaking down indices 

• Link to the Ocean Expedition 
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Topic 2. Pacific Salmon and Steelhead 
Trout in a changing world – Env. Links



IYS Outcome: The effects of natural environmental variability and human 
factors affecting salmon distribution and abundance are understood and 
quantified.

• Continued warming of NP Ocean will likely affect migration routes and 
predicted available area for distribution in the future – to what extent?

• Improved understanding of chum migration in Japan and Korea - relation to 
the famous Urawa (2000) model - changing 

• Pink/chum/sockeye migration into the Arctic and potential as a sentinel 
species - human dimension - hemispheric project.  Where are the sockeye and 
pink coming from?  Need to piece together -

• Linking behaviour the physiological triggers
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Topic 2. Pacific Salmon and Steelhead 
Trout in a changing world - Distribution



IYS Outcome: The effects of natural environmental variability and 
human factors affecting salmon distribution and abundance are 
understood and quantified.

• Effect of freshwater extreme events

• Algal blooms affecting - GAP/PRIORITY Learn from documenting 
and learning from events across the basin.  Unknown what 
figures specifically trigger blooms 
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Topic 2. Pacific Salmon and Steelhead 
Trout in a changing world – other impacts



• Status of Salmon: The present status of salmon and 
their environments is understood. 

• Salmon in a Changing Salmosphere: The effects of 
natural environmental variability and human factors 
affecting salmon distribution and abundance are 
understood and quantified. 

• New Frontiers: New technologies, analytical 
methods, ideas and ways of thinking are advanced 
and applied to salmon research. Research is carried 
out to fill gaps in poorly studied regions of the 
salmosphere.

IYS THEMES/OUTCOMES

Jonny Armstrong



• Human Dimension: Communities, Indigenous Peoples, youth, 
harvesters, scientists and resource managers across the 
Northern Hemisphere share knowledge and collaborate in the 
development of new tools and approaches to restoring, 
managing and sustaining salmon.

• Information Systems: Information systems that house and 
mobilize historic and current data about salmon and their 
environment are freely available.

• New Frontiers: New technologies, analytical methods, ideas and 
ways of thinking are advanced and applied to salmon research. 
Research is carried out to fill gaps in poorly studied regions of 
the salmosphere.
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Topics 3-5 - IYS OUTCOMES

Credit: Bill Bryden



• Adaptive hatchery management in the face of uncertain environments – 40% 
of biomass in the North Pacific are hatchery fish.

• Japan developing new strategies – holding methods and time of release

• Survey indices can effectively predict returns when they survey a life history 
stage where cohort strength is set AND subsequent ecosystems are stable. 

• Modelling the impacts of multiple fisheries - GAP/PRIORITY- incorporation of 
environmental conditions.

• GAP/PRIORITY - Need for independent research for steelhead catch -
independent estimates

• GAP/PRIORITY - Engagement of managers in IYS
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Topic 3-5. New Tech./Mgmt/Inform.



• New technical approaches to collaboration GAP/Priority – system 
to rapidly and EASILY connect salmon people

• Excellent opportunity for collaboration with NPFC related to the 
High Seas Expeditions.
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Topic 3-5. New Tech./Mgmt/Inform.
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