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Where to Start? 

● Aggregate the data
○ What is your coverage responsibility?
○ Who has the regulations? The boundaries?
○ Organize all the required information

■ Guaranteed none of this will be in S-122 ‘format’ nor in one spot

● For this experiment, we leveraged Anthropocene Institute’s Marine 
Managed Area Mapping project and database
○ https://mpa.protectedseas.net
○ ~3500 US protected or otherwise conservation managed areas in 

coastal waters
○ Built under private/public partnership with NOAA MPA Center

https://mpa.protectedseas.net
https://mpa.protectedseas.net


Protected Seas MPA Map for New England



What does ProtectedSeas MPA data look like? 

● PostGIS Database
○ MPA Attribute Table

■ Descriptive text info
■ Binary restrictions coding
■ URLs to regulations

○ MPA Boundary Table (MultiPolygon)
■ Spatial Full Resolution
■ Reduced Resolution
■ Boundary Source Citations

○ Related References
■ PDF files with extended MPA info

○ MPA to Region Assignment
■ MPAs can belong to one or more geographic regions

○ Pre-generated “Helper” text
■ Convert Binary codings to english text lists



MPA Example - Northwestern Hawaiian Islands Marine Refuge

● Site name
● Managing authority
● Purpose
● Restrictions summary
● Exceptions summary
● Governing regulation citation (s)
● Seasonality (if any)
● Violations reporting
● Sources for news & updates (phone, web, email, …)
● URL links to official ‘homepages’, regulation full text, …
● Binary coding for Specific Restrictions

○ Trawling
○ Longlining
○ Commercial Fishing
○ Recreational Fishing
○ ….



What’s a XML Schema (.xsd)?

● Schema describes the attributes 
and relationships that define 
‘MPAs’ in IHO S-122 format

○ What attributes / elements are 
required?

○ One, None, or Many?
○ What are the data types for each 

element?

● Schema adherence ensures that 
compliant hardware and software 
implementations should work with 
your data

○ OEM’s will not implement S-122 if they 
can’t count on data formats being 
standardized 



S-122 xsd in Oxygen Editor



Mapping Data to Schema to XML

● If you’re very lucky, most of what you need can be directly mapped
● No one is that lucky!

○ At a minimum, mapping attributes like MPA name, country, and managing authority are 
hopefully readily apparent

○ You’ll probably need to transform data 
■ Some attributes might need split up from your source into more than one S-122 

element type
■ You may have to derive some values from existing data so that it matches the S-122 

format
■ Or maybe you have important attributes that aren’t in your existing data and will 

need to be added (and someone(s) will need to do that work)



UNH / Anthinst Mapping Example

● Start with a single, 
representative 
MPA and fill in the 
blanks

● Use this as a 
template



XML Mapping Demonstration



Scaling Up

● It’s impossible to generate S-122 for any reasonable number of MPAs by 
hand

○ The schema is too detailed and it’s easy to make mistakes
○ Even with good tools, editing XML can be tricky 
○ Information Associations further complicate editing by hand

● Automation is Key!
○ Keep your source data in whatever tool is familiar and usable by the people who will 

manage your data
■ Proper S-122 is worthless if the underlying data isn’t correct and complete
■ You may have no control over the source formats if you’re getting it from other 

organizations outside your own
○ Create the workflow / scripts to transform your source data to S-122 as needed



Protected Seas Data Transformation Experiment

● We created a simple PHP script to do our conversion
○ <500 lines of code so far
○ 15 functions

● Directly access our database so we can create different sets of S-122 by 
query without changing the core code and easily regenerate after updates

○ Specific region
○ Specific restrictions
○ Specific managing authority
○ ….

● Concentrated 1st on transforming attribute data, next step is to add the 
postgis -> GML format boundary insertion 

● Then explore potential issues based on geometry complexity and total file 
size (current database is nearly 1GB in shapefile format)



A Few Words About Normalization

● The S-122 schema supports significant normalization via 
InformationAssociations

○ Pros: 
■ This reduces filesize by removing redundant data
■ If there is a change in shared information, it only needs updated in one place

● Example: List a regulation only once, then refer to it from each MPA that it 
governs

○ Cons: 
■ It is very unlikely that your source data is normalized to any significant degree
■ Transformation code that can identify and create normalization is much more 

complex to write and properly test 
● Example: If your source data comes via spreadsheet, it’s not normalized 



Next Steps for UNH / AnthInst

● Update the PHP S-122 transformation code to include GML boundaries
● Run the export on different sized geo regions to characterize file sizes
● Provide sample data to anyone who would like to experiment with it
● Help add your MPA data to our global database and return it to you in 

S-122



Thank you!


