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Trail Map
● Motivation

● What is Search Engine Optimization?

● What is sitemaps.org and schema.org?

● How does EDI use sitemaps.org and schema.org metadata?

● How does SEO affect data stored in the EDI Data Repository?

● Are there other initiatives using sitemaps.org and schema.org?
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Finding the “right” 
environmental data on the 
Interet is still difficult!



What is Search Engine Optimization?
Search engine optimization (SEO) is the process of affecting the online 
visibility of a web page in a search engine's unpaid results — often 
referred to as "natural", "organic", or "earned" results.

- https://en.wikipedia.org/wiki/Search_engine_optimization
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What is Search Engine Optimization?
Search engine optimization (SEO) is the process of affecting the online 
visibility of a web page in a search engine's unpaid results — often 
referred to as "natural", "organic", or "earned" results.

- https://en.wikipedia.org/wiki/Search_engine_optimization

SEO benefits both web users and web sites by ranking web pages with 
specific characteristics higher in search results - the most relevant 
content floats to the top of the ranking so users can more easily find 
the “good” information
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What is Search Engine Optimization?

6

This results in a more satisfying 
user experience (web searching) and 

greater web site exposure - a 
win-win for all
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So how do we implement
search engine optimization
for environmental data?
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We tell search engines what web 
pages to index and we tell them the 

details about what to index!



Sitemaps.org and Schema.org Metadata
Sitemaps.org and Schema.org are “markup” protocols (metadata) for 
web-pages to assist search engines in indexing web-page content:
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Sitemaps.org and Schema.org Metadata
Sitemaps.org and Schema.org are “markup” protocols (metadata) for 
web-pages to assist search engines in indexing web-page content:

● sitemaps.org - a table-of-contents (of sorts) to tell search engines 
what web pages to index

● schema.org - a “markup” vocabulary to tell search engines standard 
and detailed information about the data set*
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*schema.org metadata provides a “markup” vocabulary for all types of information 
found on the Internet, not just environmental data sets



Sitemaps.org Metadata
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sitemaps data-1

data-2

data-3

data-4

data-5

Provides direct URL links to web-pages that “should” be indexed



Sitemaps.org Metadata
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sitemaps data-1

data-2

data-3

data-4

data-5

Provides direct URL links to web-pages that “should” be indexed

data-x

data-y

data-z



Sitemaps.org MetadAta
● Simple XML protocol
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<urlset xmlns="http://www.sitemaps.org/schemas/sitemap/0.9">
   <url>
      <loc>http://www.example.com/</loc>
      <lastmod>2005-01-01</lastmod>
      <changefreq>monthly</changefreq>
      <priority>0.8</priority>
   </url>
</urlset>



Sitemaps.org Metadata
● Simple XML protocol

● Limited number of links (50k) and volume (50MB) of sitemap files
○ Can be extended using a sitemaps index file - TOC of sitemaps files
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Sitemaps.org MetadAta
● Simple XML protocol

● Limited number of links (50k) and volume (50MB) of sitemap files
○ Can be extended using a sitemaps index file - TOC of sitemaps files

● Generally located in web site “root” directory; uses robots.txt
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<urlset xmlns="http://www.sitemaps.org/schemas/sitemap/0.9">
   <url>
      <loc>http://www.example.com/</loc>
      <lastmod>2005-01-01</lastmod>
      <changefreq>monthly</changefreq>
      <priority>0.8</priority>
   </url>
</urlset>



Schema.org Metadata
● Structured metadata about data on the Internet
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Schema.org Metadata
● Structured metadata about data on the Internet
● Dataset is a subset of schema.org metadata - “A body of 

structured information describing some topic(s) of interest.”
○ Google dataset search tool now available with schema.org metadata
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https://schema.org/Dataset
https://toolbox.google.com/datasetsearch
https://developers.google.com/search/docs/data-types/dataset


Schema.org Metadata
● Structured metadata about data on the Internet
● Dataset is a subset of schema.org metadata - “A body of 

structured information describing some topic(s) of interest.”
○ Google dataset search tool now available with schema.org metadata

● Simple JSON-LD (Linked Data) protocol
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{
  "@context": "https://json-ld.org/contexts/person.jsonld",
  "@id": "http://dbpedia.org/resource/John_Lennon",
  "name": "John Lennon",
  "born": "1940-10-09",
  "spouse": "http://dbpedia.org/resource/Cynthia_Lennon"
}
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https://developers.google.com/search/docs/data-types/dataset


Schema.org Metadata
● Structured metadata about data on the Internet
● Dataset is a subset of schema.org metadata - “A body of 

structured information describing some topic(s) of interest.”
○ Google dataset search tool now available with schema.org metadata

● Simple JSON-LD (Linked Data) protocol*

21

{
  "@context": "https://json-ld.org/contexts/person.jsonld",
  "@id": "http://dbpedia.org/resource/John_Lennon",
  "name": "John Lennon",
  "born": "1940-10-09",
  "spouse": "http://dbpedia.org/resource/Cynthia_Lennon"
}

*Nothing is ever simple; see https://json-ld.org/ for more information about JSON-LD

https://schema.org/Dataset
https://toolbox.google.com/datasetsearch
https://developers.google.com/search/docs/data-types/dataset
https://json-ld.org/


How does EDI use sitemaps.org and schema.org metadata?
1. EDI generates sitemaps.org metadata for all “latest revision” data 

package landing pages
a. published to https://portal.edirepository.org
b. refreshed hourly

22

https://portal.edirepository.org


How does EDI use sitemaps.org and schema.org metadata?
1. EDI generates sitemaps.org metadata for all “latest revision” data 

package landing pages
a. published to https://portal.edirepository.org
b. refreshed hourly

2. EDI generates schema.org metadata for all data package landing 
pages on demand
a. embeds in <head> element of all landing pages as script type json-ld
b. accessible at https://seo.edirepository.org
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https://portal.edirepository.org
https://seo.edirepository.org


EDI and sitemaps.org
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sitemap
index

sitemap0 sitemap1 sitemap2 sitemap8...

https://portal.edirepository.org/

5k URL’s per 
file

https://portal.edirepository.org/


sitemap_index.xml
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<sitemapindex xmlns="http://www.sitemaps.org/schemas/sitemap/0.9">
<sitemap>
<loc>https://portal.edirepository.org/sitemap0.xml</loc>

</sitemap>
<sitemap>
<loc>https://portal.edirepository.org/sitemap1.xml</loc>

</sitemap>
<sitemap>
<loc>https://portal.edirepository.org/sitemap2.xml</loc>

</sitemap>
.
.
.
<sitemap>
<loc>https://portal.edirepository.org/sitemap8.xml</loc>

</sitemap>
</sitemapindex>



sitemap0.xml
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<urlset xmlns="http://www.sitemaps.org/schemas/sitemap/0.9">
<url>
<loc>

https://portal.edirepository.org/nis/mapbrowse?scope=ecotrends&identifier=1&revision=2
</loc>

</url>
.
.
.

<url>
<loc>
https://portal.edirepository.org/nis/mapbrowse?scope=ecotrends&identifier=14498&revision=2

</loc>
</url>

</urlset>



EDI and schema.org
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{
  "@context": "http://schema.org",
  "@type": "Dataset",
  "name": "H. J. Andrews Experimental Forest site, station Clearcut section of Mack Creek, study of animal 
  ...
  "url": "https://portal.edirepository.org/nis/metadataviewer?packageid=ecotrends.1.2",
  "publisher": {
    "@type": "Organization",
    "@id": "https://environmentaldatainitiative.org",
    "name": "Environmental Data Initiative",
    ...
    "url": "https://environmentaldatainitiative.org",
    "email": "info@environmentaldatainitiative.org"
  },
  "description": "The EcoTrends project was established...,
  "datePublished": "2014-10-24",
  "identifier": "doi:10.6073/pasta/930011a435765663182697ad04d147c9"
...
}

https://seo.edirepository.org/seo/schema/dataset?pid=ecotrends.1.2

https://seo.edirepository.org/seo/schema/dataset?pid=ecotrends.1.2
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<!DOCTYPE html>
<html lang="en">
<head>
...
<script type="application/ld+json">
{
  "@context": "http://schema.org",
  "@type": "Dataset",
  "name": "H. J. Andrews Experimental Forest site, station Clearcut section of Mack Creek, study of animal 
  ...
  "url": "https://portal.edirepository.org/nis/metadataviewer?packageid=ecotrends.1.2",
  "publisher": {
    "@type": "Organization",
    "@id": "https://environmentaldatainitiative.org",
    "name": "Environmental Data Initiative",
    ...
    "url": "https://environmentaldatainitiative.org",
    "email": "info@environmentaldatainitiative.org"
  },
  "description": "The EcoTrends project was established...,
  "datePublished": "2014-10-24",
  "identifier": "doi:10.6073/pasta/930011a435765663182697ad04d147c9"
...
}
</script>
</head>
<body>

https://portal.edirepository.org/nis/mapbrowse?scope=ecotrends&identifier=1&revision=2

https://portal.edirepository.org/nis/mapbrowse?scope=ecotrends&identifier=1&revision=2


How does SEO affect data stored in the EDI Data Repository?
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URL to data package landing page



Other initiatives using sitemaps.org and schema.org
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● EarthCube Project 418
○ Extend the CDF Registry Working Group methodology to data holdings
○ Investigate usage of schema.org/Dataset for Data Facilities
○ Implement schema.org/Dataset with geoscience specific vocabularies
○ Assist Data Facilities with adoption of metadata implementation
○ Develop a cloud-based software stack for crawling, indexing, and access
○ Develop sample user interfaces for accessing cloud-based software stack

● DataONE
○ Publishing sitemaps.org and schema.org metadata on https://search.dataone.org
○ Investigating use of sitemaps.org and schema.org metadata for Member Node 

harvesting
○ Develop slender node approach for light-weight Member Node registration



Take Aways...
● Evolving technology
● Low-barrier to support for data repositories
● Seamless for data providers
● Search engines have much greater resources for perfecting search
● Stay tuned for future improvements
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Thank you


