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Overview

• Overview of draft Kelp Restoration and Management Plan (KRMP)

– Development Process and Timeline

– Draft Management Strategy

• Harvest Framework

• Restoration Framework
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Kelp Restoration and Management Plan (KRMP)

• Overarching Goal: To develop a robust, adaptive, 
climate-ready approach to managing, protecting, 
and restoring giant and bull kelp forest ecosystems 
statewide for consideration and adoption by the 
Fish and Game Commission

• Core Components:

– Overarching ecosystem-based management 
framework

– Adaptive kelp harvest framework

– Restoration toolkit

PC: CDFW

PC: CDFW

3



KRMP Development Approach

• Tribal Engagement

• Solicitation, establishment, and convening 
of Community Working Group (CWG)

• Establishment and convening of Science 
Advisory Committee (SAC)

With Support from:

PC: CDFW

PC: CDFW
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Where KRMP Has Been + Where It’s Headed
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KRMP Draft Management Strategy: Harvest & Restoration

*Tribal engagement throughout the process 



Draft Commercial Harvest Framework
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Commercial Harvest: Data Collection & Analysis

• Satellite-derived Data:
– Landsat* - giant kelp
– Sentinel-2 – bull kelp

*Flexibility to use Sentinel-2 for giant kelp in the future 
when sensor-specific biomass conversion factor developed

• Quantify biomass:
– within each Kelp Spatial 

Management Unit (KSMU)
– for each species
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Commercial Harvest: Harvest Control Rule

• Determine the annual quota:
– by Kelp Spatial Management Unit
– by species
– Based on:

• Total available biomass
• % sustainable harvest

– Re-evaluate every 3 years
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Commercial Harvest: Monitor Harvest Activity & Adjust

• Industry-reported harvest data 
will be used to monitor the 
amount of commercial harvest in 
relation to the annual quota.
– Commercial kelp harvest reporting
– Evaluate total harvest
– Implement in-season action if 

necessary
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Draft Restoration Framework
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Restoration - Data Collection & Analysis: Kelp States

• Determine Kelp State every 3 years
• Kelp canopy cover relative to baseline

– Statewide remote-sensing satellite data
– Baseline time-period: 1984-2013*

• Evaluated at two spatial scales:
– 1-km cells
– Kelp Spatial Management Units (~10-km)

• Kelp States:
Depleted Decline is substantial, persistent, and widespread

Compromised cover has declined and recovery might not occur or 

further decline may occur

Fine/Likely Persistent Cover has declined but may recover naturally

Thriving/Persistent Cover is high, persistent, and widespread

Ephemeral Cover is temporally patchy and considered ephemeral
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Restoration - Data Analysis: Kelp Stressor Assessment
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Restoration - Actions: Potential Restoration Options
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Restoration - Implementation & Evaluation

PC: CDFW

PC: CDFW

PC: CDFW

• Pathways for projects:
– Scientific Collecting Permit
– Restoration Management Permit

• Coordination with other CDFW 
management programs (e.g., 
California Artificial Reef 
Program, Marine Protected 
Areas)

• Collaboration with partners 
(e.g., Tribal, community, 
academic, others)

*Conceptual illustration for presentation purposes 

only

• Continued review and 
evaluation of 
restoration efforts
– Update the 

restoration toolkit as 
new information 
becomes available

• Learning translated 
into decision-making
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Community Input

PC: CDFW

PC: G. Downie PC: CDFW

• Community Input Tool

– For the public to share observations and 
inform management decisions

– Help raise the alarm 

– Highlight signs of recovery

– Supplement traditional monitoring tools

PC: CDFW



Looking Ahead
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Thank You

Dr. Kristen Elsmore
Senior Environmental Scientist Specialist

State Managed Finfish and Nearshore Ecosystems Program
Department of Fish and Wildlife

Marine Region
Email: kelp@Wildlife.ca.gov
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