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Overarching goal

Produce a tool that helps resource 
managers to choose optimal 

locations to conduct kelp restoration 
activities statewide.

Use modeling techniques to identify 
key ecological, oceanographic, 

environmental drivers of kelp density 
dynamics to estimate kelp stability.



Kelp stability to inform restoration 

Stability as a key element of 
restoration success

Stability incorporates metrics of kelp 
abundance and how it varies through 

time for each site

Stability = mean of density2/standard deviation of density



Why kelp dynamics? 

Kelp is very variable

California

-
K

e
lp

 d
e

n
s

it
y

   
  

   
  +



Why kelp dynamics? 

California

-
K

e
lp

 d
e

n
s

it
y

   
  

   
  +

Kelp is very variable



Why kelp dynamics? 

California

-
K

e
lp

 d
e

n
s

it
y

   
  

   
  +

Environmental factors
Ecological processes



The drivers of kelps also vary in space and time

California



Identifying the key drivers of kelp dynamics
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The drivers of kelps also vary in space and time
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With key drivers we can project continuous maps 
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With key drivers we can project continuous maps 

Estimate kelp stability as proxy for kelp 
restoration success
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Stability = mean2/standard deviation



Kelp dynamics from key environmental drivers
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Estimated kelp stability

Northern California
Bull kelp
Nereocystis luetkeana

Central California
Giant kelp
Macrocystis pyrifera

Southern California
Giant kelp
Macrocystis pyrifera



Defining priority sites for kelp restoration

- Kelp stability +

Very low Low Medium High

Where to 
restore 
kelp?



Defining priority sites for kelp restoration
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Defining priority sites for kelp restoration
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Restoration 
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Recovery and stability of giant kelp in central California
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Central California
Giant kelp
Macrocystis pyrifera



A tool to identify where to restore

• Effectively predict kelp 
dynamics 

• Identifies key regional drivers 
of kelp stability

• Combined with other 
considerations:
• Logistics
• Socio-ecological priorities
• Administrative factors
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Kelp dynamics from key environmental drivers

North Coast

Purple sea urchins
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