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Marine spatial planning is 
understanding and planning for 
multiple uses of coastal & ocean space
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Presenter Notes
Presentation Notes
You can think of this like zoning or urban planning or development planning for the ocean. We need to go through this sort of exercise because the ocean is a really busy place! All of the industries you see listed here have a stake in ocean and coastal space in one way or another.
The exercise of planning can make us more efficient and effective, and understand and potentially reduce potential conflict when siting.

If planned properly, these different sectors do not need to conflict. In fact, aquaculture and fisheries may have positive effects on each other, as well as tourism and recreation. Aquaculture may act as a sort of artificial reef, which can be beneficial for commercial and recreational fishing. It’s all about good planning, and understanding the needs of each industry.




Where might we plan to site offshore 
aquaculture operations in the future?

“Aquaculture Spatial Planning in Florida: A Pilot Study 
to Assess Potential Offshore Aquaculture Zones 

along Florida’s Gulf Coast”

Kenneth L. Riley, Lisa C. Wickliffe, 
Jonathan A. Jossart, and James A. Morris, Jr.

Marcy L. Cockrell, Charlie M. Culpepper III, 
Portia Sapp, and Sarah Wander

*This is not the federal AOA process, 
although it is analogous

Presenter Notes
Presentation Notes
FDACS has partnered with NCCOS to investigate potential siting locations.
*Note here that this is not the federal AOA process, although it is similar.

Of particular interest is emerging markets and uses, and helping to streamline the permitting process.



Where might we plan to site offshore 
aquaculture operations in the future?

Presenter Notes
Presentation Notes
Flowchart of the analysis process



TOTAL AREA = 
2,644,800 acres

Presenter Notes
Presentation Notes
The entire planning area from Pensacola to Sarasota. We identified and removed any area less than 10 m deep, based on expert input.



Presenter Notes
Presentation Notes
We then gridded the AOI into 10 acre hexagons – these hexagons were the individual units we examined to understand suitability for offshore aquaculture. The data were “binned” or assigned into these grid cells for the analysis in the next steps.

The grid cell size was determined by a number of factors, including the extent of the analysis, the minimum farm size (200 acres), processing time, and the spatial resolution of data.




41 layers 26 layers

Example: Industry & Navigation Data

Parameter North South Score 
Aids to Navigation (500 m setback) x x 0 
Anchorage Areas (used/disused) x x 0 
Coastal maintained channels (Width and ½ setback) x 0 
Environmental Sensors and Buoys (500 m setback)  x x 0 
FL DEP MMP Oil Gas Permit Wells  (500 m setback) x x 0 
Ocean disposal sites x 0 
Pilot boarding areas and stations (500 m setback) x x 0 
Pipelines (500 m setback) x 0 
Sand and gravel areas x x 0 
Sand lease areas unrestricted x 0 
Shipping fairways (500 m setback) x x 0 

x x Numerical 
x x Numerical 
x x Numerical 
x x Numerical 
x x Numerical 
x x Numerical 
x x Numerical 
x x Numerical 

Vessel Traffic 2019 - Passenger 
Vessel Traffic 2019 - Other 
Vessel Traffic 2019 - Fishing 
Vessel Traffic 2019 - Military 

Vessel Traffic 2019 - Tug and Tow 
Vessel Traffic 2019 - Pleasure/Sailing Craft 

Vessel Traffic 2019 - Cargo 
Vessel Traffic 2019 - Tanker 

Presenter Notes
Presentation Notes
Data were then selected to examine the suitability of offshore aquaculture in each planning region. Data were categorized as national security, natural and cultural resources, industry and navigation and fishing and aquaculture. A total of 162 layers were examined to start, and then narrowed down to the final layers.

Some data were used for post-analysis characterization in the next step rather than inclusion in the suitability modeling. Those are the 26 layers on the right.




41 layers 26 layers

Parameter North South Score 
Individual Leases Aquaculture (500 m setback) x  0 
Live Rock Sites (500 m setback) x x 0 
Head boat survey (2014-2020) x x Numerical 
Shrimp Electronic Logbook (2004-2019) x x Numerical 
Bandit reef fish (2007-2019) x x Numerical 
Longline reef fish (2007-2019) x  Numerical 

 

Parameter North South Score 
Danger Zones and Restricted Areas x  0 
Panama City Operating Area x  0 
Pensacola Operating Area x  0.5 
Unexploded Ordnance FUDs x x 0.5 
Special Use Air space – W151A x  0 
Special Use Air space – W151B x  0 
Special Use Air space – W470A x  0 
Special Use Air space – MOA US 02214 x  0.5 
Special Use Air space – MOA US 02208 x  0.5 
Special Use Air space – W155A x  0.5 

 

Parameter North South Score 
Archeologically important sites  x  0 
Artificial reefs (500 ft or 152.4 m setback) x x 0 
Fish haven (500 ft or 152.4 m setback) x x 0 
FL Parks SS Tarpon Preserve x  0 
FWC Potential coral hard bottom  x 0 
Shipwrecks and obstructions (500 ft or 152.4 m setback) x x 0 

 

Parameter North South Score 
Aids to Navigation (500 m setback) x x 0 
Anchorage Areas (used/disused) x x 0 
Coastal maintained channels (Width and ½ setback)  x 0 
Environmental Sensors and Buoys (500 m setback)  x x 0 
FL DEP MMP Oil Gas Permit Wells  (500 m setback) x x 0 
Ocean disposal sites x  0 
Pilot boarding areas and stations (500 m setback) x x 0 
Pipelines (500 m setback)  x 0 
Sand and gravel areas x x 0 
Sand lease areas unrestricted  x 0 
Shipping fairways (500 m setback) x x 0 
Vessel Traffic 2019 - Cargo x x Numerical 
Vessel Traffic 2019 - Tanker x x Numerical 
Vessel Traffic 2019 - Tug and Tow x x Numerical 
Vessel Traffic 2019 - Pleasure/Sailing Craft x x Numerical 
Vessel Traffic 2019 - Passenger x x Numerical 
Vessel Traffic 2019 - Other x x Numerical 
Vessel Traffic 2019 - Fishing x x Numerical 
Vessel Traffic 2019 - Military x x Numerical 

 National Security Suitability 
Submodel

Natural and Cultural Resources 
Suitability Submodel

Industry and Navigation Suitability 
Submodel

Fishing and Aquaculture Suitability 
Submodel

Presenter Notes
Presentation Notes
Suitability analysis was run the Northern and southern part of the study area. Each had its own analysis due to the geographic range of the AOI and differences in some of the data layers that were included. 

The Final Suitability Model was calculated by taking the mean of the four sub-models. We did not weight any individual layer or submodel. Each grid ends up with a proportion from 0 (least suitable) to 1 (most suitable).





41 layers 26 layers

Presenter Notes
Presentation Notes
Each area was then examined individually with a cluster analysis in GIS to identify clusters of statistically significant high suitability values. A Local Index of Spatial Association (LISA) analysis, which identifies statistically significant clusters and outliers within a grid, was used. We used a standard p value of 0.05 for the significance cutoff. The green areas here show where significant suitable clusters were identified.



41 layers 26 layers

Presenter Notes
Presentation Notes
Significant clusters (p<0.05) of highest suitability with at least 200 acres was required for the final site selection, with no maximum area defined, thus larger POAZs were created within the statistically high clusters first, with smaller POAZs delineated next. No POAZs were less than 200 acres.





41 layers 26 layers

Presenter Notes
Presentation Notes
Final site characterization takes into account layers there weren’t explicitly included in the modeling, but are still important to consider, like fishing and vessel traffic, fish havens, red tide frequency, oceanographic parameters like temperature and storm frequency or location of artificial reefs. These are all things we’ll be looking at more in depth, and talking with different stakeholders about moving forward.




Total of 54,906 acres over 34 discrete areas 
potentially suitable for mariculture development

18,153 acres, 
5 areas

1,913 acres,
2 areas

8,225 acres, 
3 areas

26,615 acres
24 areas

*All results are 
preliminary

Presenter Notes
Presentation Notes
The relative suitability analysis identified two large study areas of analysis (i.e., North and South). Due to the geographic spread of suitable areas, the original study areas needed further subdivision into four geographically distinct planning areas (i.e., Northwest, Northeast, South A, South B). Each of the planning areas look very different when it comes to options, in terms of number and size of each, but also the characterization of each site and the things we’ll need to consider in the future.




Northwest (Pensacola)

Main constraints: rec fishing, shipping lanes, 
military infrastructure, artificial reefs

*All results are 
preliminary

Presenter Notes
Presentation Notes
Final POAZs options (white outline with associated option number) 1 – 5 identified for characterization within the North Planning area.
*Only region with military considerations



Northeast (Apalachicola)

Main constraints: 
artificial reefs, fish 

havens

*All results are 
preliminary



South A (Tampa)

Main constraints: state boundary, rec 
fishing, artificial reefs, fish havens, 

red tide

*All results are 
preliminary

Presenter Notes
Presentation Notes
Lethal red tide is defined as areas of consistent annual bloom levels above cellar concentrations lethal to fish (100,000 cells per liter). Data used here were lethal # of blooms from 2000-2019.



South B (Sarasota)
Main constraints: state boundary, rec 
fishing, shrimping, artificial reefs, fish 

havens, coral hard bottom, shipwrecks, 
pipeline, red tide

*Social license

*All results are 
preliminary



Summary
• Using 41 layers in 4 suitability submodels, analysis revealed 

34 potential areas for siting offshore operations.
• 54,906 total acres among 4 distinct regions
• Varying regional and local considerations for further 

characterization and investigation
• Limitations/assumptions: Data used, analysis parameters, 

non-weighted approach

*** RESULTS ARE PRELIMINARY ***

Presenter Notes
Presentation Notes
Importantly, all models have limitations and assumptions built into them. For instance, the size of siting options, the suitability scores assigned, the grid cell size, and the cluster analysis p-value used are all factors that, if altered, may produce different results than those presented here. 

The approach chosen here offers objective results, with limited subjectivity (i.e., a non-weighted approach with equal value given to each sub-model). In past studies, weighted approaches have shown that aquaculture experts may not be consistent in the assignment of weights or ranking of importance for different factors.



Future Work
• First technical report in revision
• Further in-depth examination & characterization of planning 

options 
• Work with stakeholders to understand perceptions, 

knowledge and needs
• Gulf States Marine Fisheries Commission: “Developing 

Stakeholder Collaboration and Communication Products 
for Sustainable Mariculture Development in Florida State 
Waters of the Gulf of Mexico”

• Additional analysis to eventually cover all state waters
• Permitting considerations

Presenter Notes
Presentation Notes
But, we’re not done yet. 

Working with the UF/IFAS PIE center to get funding to continue this work with understanding perceptions through a pilot focus group and develop positive messaging around offshore aquaculture.

Permitting considerations – net pens are not covered under current Florida programmatic general permit; this analysis does not confer a permit.
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