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Outline

• Brief history of our fisheries work: sustainability and resilience
• Theory & practice: principles for climate resilient fisheries and 

examples of pathways for operationalizing resilience
• Building climate resilience in the Humboldt Current



EDF Ocean’s sustainable fisheries approach
• Thousands of fisheries

• Unsustainable fishing 
practices threaten 
many fisheries

• EDF regions: greatest 
potential to catalyze 
sustainable reforms



EDF Oceans Program
Improving fisheries management in different socio-ecological and political 

contexts requires different kinds of scientific work

Food 
+ 

Jobs 
+ 

Revenue



Climate change has major impacts on fisheries

Oremus et al., 2020

Golden et al., 2016



Development of 
climate pathways

To achieve our global fishery 
sustainability goals, we must 
augment sustainability practice 
with resilience



Working definition:
“Resilience is the capacity of socio-ecological systems to recover, adapt, 
or transform constructively to support human and natural well-being as 
climate change and other stressors interact unpredictably over time.”



Sustainable management + Resilience = 
Climate readiness

Sustainability Resilience

- Set clear goals at 
scale

- Conduct scientific 
assessments

- Provide secure rights
- Ensure effective 

monitoring and 
accountability

- Utilize participatory 
and transparent 
processes

- Build connectivity of 
habitat and 
populations

- Prevent destructive 
feedback

- Build reserve 
capacity

- Accept change
- Develop humility and 

learning mindsets

- Adaptively manage
- Plan long-term
- Promote EBFM
- Foster innovation
- Promote cross-

jurisdictional 
cooperation & co-
management

- Strive for equity



Climate Resilience 
Pathways

1. Establish & promote effective 
management and governance 

1. Plan ahead for change

1. Enhance cooperation across borders

1. Improve ecosystem & institutional health

1. Uphold principles of fairness and equity

Combination of sustainability and resilience 
principles led to 5 climate pathways that we 
strive for with fisheries reforms



Principle 1: Establish & 
promote effective 
management & governance

• Effective governance at appropriate scale

• Adaptive, science-based management

• Participatory approaches that include 
marginalized groups

• Transparency and accountability

• Established rights



Adaptive management: Cuba

SPR

Catch

Fishing Mortality

Fmsy
FISHE

Lane Snapper

• Banned set nets and bottom trawls
• Closed season in main spawning areas
• Catch limits during spawning season.

Principle 1: Establish & promote effective management & governance



Principle 2: Plan ahead for 
change

• Adequate understanding of future changes 
can help managers plan and prepare

• This will help with adaptive management 
and will require:

• Data collection at appropriate scales

• Research and models



Research & models: species shifts around Iceland 
Data-rich system:

• Modeling shifts in distribution and abundance

• Stakeholders provide feedback and assess readiness 
for potential changes 

• Allow managers and industry to plan ahead

Mason et al. In Review, ICES JMSPrinciple 2: Plan ahead for change



Principle 3: Enhance 
Cooperation Across Borders

Manage transboundary stocks:

• Characterize species shifts across 
borders

• Anticipate consequences of shifts

• Cooperate to reduce risks of overfishing 
and inequitable outcomes



Manage transboundary stocks: The EU
EU’s catch allocation is static, but fish 
stocks have shifted drastically

• 2017 EDF-ICES workshop to consider 
implications of species shifts on 
fisheries management

Principle 3: Enhance cooperation across borders



Principle 4: Improve 
Ecosystem & Institutional 
Health

Consider wider socio-economic and 
ecosystem components:

● Healthy ecosystems and human 
institutions are more resilient



Considering ecosystem components in Belize
• Area-based cooperative pilots

• Expansion of Managed Access

• Data-limited multispecies management

• Enhancement of National fisheries policy

• Recognition of inter-connectedness of 
reef health and fisheries

Principle 4: Improving Ecosystem & Institutional Health



Principle 5: Uphold 
Principles of Fairness and 
Equity

• Inequityconflict and lack of 
compliance  resource depletion 
and loss of resilience

• To promote resilience we need:
• Participatory processes
• Designs consider equitable outcomes



Designs that consider equitable outcomes: US East 
Coast

Black sea bass range shifting northward.  
Changing allocations to account for fish movements could reduce costs and increase fairness.

Principle 5: Uphold principles of fairness and equity



Designs that consider equitable outcomes: US east 
coast
Lenfest Shifting Stocks project:

• Retrospective analysis of allocation policies

• Assessing socio-economic benefits and 
tradeoffs

Principle 5: Uphold principles of fairness and equity



Most efforts will be a combination of these pathways: 
Humboldt Current
Achieving climate resilient fisheries through the development of a 
comprehesive system for ocean observation, prediction and early warning 
“SAPO”



Humboldt Current System: high 
variability and high productivity

Schreiber et al, 2011

Keyl et al, 2008

Species distributions are changing

Variability is expected to increase



More resilient 
fisheries due to 

better data 
collection 
informing 
adaptive 

management

Review recent 
research on 

environmental 
changes and 

climate-related 
impacts

Vet changes and 
impacts with 
scientists and 

fishery 
stakeholders

Achieve a 
common vision 

for climate 
resilient fisheries 
through science 
and information 

sharing
Written 

compendium of 
information on 
climate impacts 
for critical HCS 
transboundary 

zones

Determine 
information gaps 

based on 
compendiums to 

inform future 
data collection 

efforts

Design &  
implement a 

comprehensive 
HCS COOS and 

shared data 
platform

Design & 
implement HCS 
EWS including 
indicators for 

enacting 
management 

protocols

Technology and 
instrumentation

Shared 
data 

platform

Data 
products

Adaptive fisheries 
management is 

functioning based 
on collaborative 

scientific tools and 
information sharing 

Shared vision for achieving climate resilient 
fisheries in the Humboldt Current



Time series data

Data buoys

Shore-based monitoring 
stations

Ship-based monitoring

Animal telemetry 
networks

Satellite-based 
monitoring

Profiling Floats

Wave Gliders

Radar

Others…

Real-time information

Statistical and numerical 
modeling (long-term 

climate change):  
Current/future states
Strategic goal setting

Vulnerability assessments

Short-term forecasting:
Tactical management and 

advice
Stock assessments

Ecosystem assessments

Marine weather reports

Tracking  marine events 
(e.g., HABs, Blobs)

Tracking  marine events 
(e.g., HABs, Blobs)

Assisting search and 
rescue

Design & 
implement HCS 
EWS including 
indicators for 

enacting 
management 

protocols

Design &  
implement a 

comprehensive 
HCS COOS and 

shared data 
platform

Data 
products

Technology and 
instrumentation

Shared 
data 

platform



Data collection at appropriate scales:

Identify 
gaps

National Level International Level

SAPO 1.0
Decision makers (PRODUCE, IMARPE, 
Subpesca, IFOP, SRP Ecuador)

SAPO 2.0
Community stakeholders (fishers, industry, academics, etc.)

Short-term outputs/indicators:
▪ Ecosystem state
▪ Early warning of extreme events

Information processed to improve adaptive fisheries management according to country policies

Long-term outputs/indicators:
▪ Model validation and calibration: Prediction scenarios

Management of SAPO
Plataforma coordinación

Executive Committee
Data & Modeling Group

Indicators Group
Technology & Maintenance Group

System evaluation: hindcasting/forecasting and response strategies

International 
Data 
Management

National 
Data 
Management

Databases:
- Biological data
- Satellite & remote sensing
- Research and fishing vessel data

Real-time data 
collection 

Long-term 
observation and 
data collection

Databases

Data analysis
Standardized stock assessment

Data analysis
Transbounary stock assessment

Modeling

Modeling

Identify 
gaps

Humboldt Current “SAPO”
• Data collected at appropriate scales to observe, 

predict, and provide advanced warning of impacts

• Tri-agency science collaboration: foundation for 
management at scale 



A Climate Resilient Fishery

• Science-based management

• Plans for change

• Enhanced cooperation across borders

• Healthy ecosystems and 
institutions

• Greater fairness and equity



Thank you! 

Questions?
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