
• “Building blocks” that can be used to assemble novel APIs 
for web access to geospatial content

• Ultimately will replace and enhance the existing OGC Web 
Service standards

• Defined with OpenAPI and published in discrete, easily 
implementable parts

• Ensure that geospatial data are “web native”

1

OGC APIs - https://ogcapi.ogc.org/

https://ogcapi.ogc.org/


OGC API Standards

Standardization in the field of digital geographic information.

Multiple Maps with common semantics - Interoperability (Source: Joan Maso)
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4

Deployment model example

OGC API - Common

Data

Featur
es: 

Core

Featur
es: 

CQL

Featur
es: 
CRS

Tiles

Maps

Features
: 

Transacti
ons

EDR

Covera
ges

User: I am a 
fire incident 
commander
: give me 
everything

User: tile it 
up and 
make it 
work on my 
phone

User: just want 
features in WGS 
84, but want to 
query

User: need features 
supporting other 
CRSs



A sample API implementing Common, 
Features, Tiles, Styles



Resources in OGC API Standards
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Approved and Candidate OGC API 
Standards



Encoding Data



Geography Markup Language (GML)

• XML here



KML





Features and Geometries JSON -
Motivation

• Developers today prefer JSON over XML
• GeoJSON popular and widely supported
• OGC API Features implementations typically 

support GeoJSON
• But (intentional) limitations exist in GeoJSON that 

are an issue for some use cases:
– Restricted to WGS 84 as Coordinate Reference System
– Ellipsoidal metrics not supported
– No support for solids
– No guidance for the encoding of feature properties



Features and Geometries JSON (JSON-FG)

• Develop OGC Features and Geometries JSON 
addressing the identified limitations
– Additional capabilities could be added in the future, if 

there is broad support for the initial OGC Features and 
Geometries JSON in implementations

• Specify as a superset of GeoJSON
– i.e., valid GeoJSON is also valid OGC Features and 

Geometries JSON

• It is not the idea to develop a GML-equivalent for 
JSON!

• https://github.com/opengeospatial/ogc-feat-geo-json

https://github.com/opengeospatial/ogc-feat-geo-json
https://github.com/opengeospatial/ogc-feat-geo-json
https://github.com/opengeospatial/ogc-feat-geo-json
https://github.com/opengeospatial/ogc-feat-geo-json
https://github.com/opengeospatial/ogc-feat-geo-json
https://github.com/opengeospatial/ogc-feat-geo-json
https://github.com/opengeospatial/ogc-feat-geo-json


GeoJSON ✓



JSON-FG ✓



Advancing Mobility - OGC GeoPackage

• The OGC GeoPackage standard is a 
universal file format for geodata. 
– open, standards-based, application and platform 

independent, and self-describing. 

– Works on any desktop or mobile OS 

– For use in a connected / disconnected 
environment

• GeoPackage - the modern alternative to 
formats like GeoTIFF, SDTS and vendor 
specific 

• Experience it here: 
http://www.ogcnetwork.net/geopackage

http://www.ogcnetwork.net/geopackage
http://www.ogcnetwork.net/geopackage
http://www.ogcnetwork.net/geopackage


Tile Pyramids

24 zoom levels

GeoPackage: 
Raster Maps, Images and Feature Data in One File 

Raster Maps:

Small – Large Scale 

Imagery

Low – High Resolution

Single File Sqlite Database

containing all data for direct-use on mobile platforms & handheld devices

Feature

Data



OGC CityGML Standard: Solar Energy Production Potential Analysis

• Solar power potential and CO2 
offset potential computed for the 
550,000 buildings in the Berlin 
3D city model.

• City Model is based on OGC 
CityGML Standard

http://www.businesslocationcenter.de/wab/maps/solaratlas/


Singapore 3D City Model
Built upon the existing survey infrastructure and 
mapping expertise in SLA. Four major phases:

• Capture 3D Data – airborne and land-based 
Photogrammetry and Laser Scanning (LiDAR- Light 
Detection and Ranging) survey

• Create 3D Data Models – CityGML exchange format

• Establish Standards and Database – CityGML Schema

• Update Changes

In order to support “smart” 3D applications, the 3D 
models are created and stored in an international 
open standard with intelligent data model known as 
the CityGML format.

Mr. Tan Boon Khai (center), 
Chief Executive, Singapore 
Land Authority receiving the 
Geospatial World Excellence 

https://www.geospatialworld.net/news-posts/3d-mapping-singapore-geospatial-
award/

https://youtu.be/ohA1jRvcHFk


New York City 3D Model
Built from Available Open NYC Data

T. 
2
1

> 1,000,000 buildings

> 866,000 land lots

> 149,000 streets

> 16,000 parks

> 9,500 water bodies

> DTM with 1m resolution

• fully-automatically 

generated

from the 2D geodata 

published in the NYC Open 

Data Portal

• semantic and geometric 

transformations

• all objects have 3D 

geometry

• rich semantic information 

(5 - 75 attributes per object 

resulting from combining 

different NYC datasets) 

• integrated within 1 dataset!

The 3D CityGML model is Open Data! Download: 

www.gis.bgu.tum.de/en/projects/new-york-city-3d/



CDB

• The CDB standard relies on three important means to organize the data:

– Tiles – organization of data by location

– Layers – organization of data by type

– Levels of Detail (LOD) – organization of data by detail

• Tile size and location are specified by CDB

• The amount of data per LOD is specified by CDB

• The data layers are specified by CDB (can be extended)



OGC Moving Features Encoding 

Standard
• "Moving features" data describes such 

things as vehicles, pedestrians, airplanes 
and ships.
– This is Big Data – high volume, high velocity

• CSV and XML encodings of ISO 19141
Copyright © 2018 Open Geospatial Consortium





Domain-specific encodings

• WaterML Parts: including ground water and 
hydrologic features

• GeoSciML



Improving Data



Geospatial User Feedback for data

Copyright © 2018 Open Geospatial Consortium

Courtesy GUF SWG, Joan Masó



Capture of quality and 
usefulness

Modified from GUF SWG, Joan Masó



Cloud-native: it’s more than 
formats



Ease of access is the focus

• …but there is an entire ecosystem to consider

usgs.gov



Design and populate the cloud

Federate and Secure the cloud

Make a cloud-based platform

Make a business on the platform



OGC Testbed-13: 

Cloud ER

OGC Testbed-14: 

Federated Clouds 

Engineering Report
OGC Testbed 

17: COG/Zarr 

Evaluation 

Engineering 

Report

OGC Testbed-17: Cloud 

Optimized GeoTIFF 

specification 

Engineering Report

Design and populate the cloud

OGC Testbed-15: 

Federated Clouds 

Analytics 

Engineering Report

OGC Testbed-15: 

Federated Clouds 

Security Engineering 

Report

OGC Testbed-15: 

Federated Cloud 

Provenance ER

Federate and Secure the cloud

OGC Testbed-13: Application 

Deployment and Execution Service 

Engineering Report

OGC Earth Observation Exploitation 

Platform Hackathon 2018 Engineering 

Report

OGC Testbed-15: 

Scaling Units of Work 

(EOC, Scale, SEED)

Earth Observation Cloud 

Platform Concept Development 

Study Report
Make a cloud-based platform

OGC Testbed-14: Authorisation, 

Authentication, & Billing 

Engineering ReportMake a business on the platform

https://docs.ogc.org/per/17-035.html
https://docs.ogc.org/per/17-035.html
https://docs.ogc.org/per/17-035.html
https://docs.ogc.org/per/17-035.html
https://docs.ogc.org/per/18-090r1.html
https://docs.ogc.org/per/18-090r1.html
https://docs.ogc.org/per/18-090r1.html
https://docs.ogc.org/per/18-090r1.html
https://docs.ogc.org/per/18-090r1.html
https://docs.ogc.org/per/21-032.html
https://docs.ogc.org/per/21-032.html
https://docs.ogc.org/per/21-032.html
https://docs.ogc.org/per/21-032.html
https://docs.ogc.org/per/21-032.html
https://docs.ogc.org/per/21-025.html
https://docs.ogc.org/per/21-025.html
https://docs.ogc.org/per/21-025.html
https://docs.ogc.org/per/21-025.html
https://docs.ogc.org/per/21-025.html
https://docs.ogc.org/per/21-025.html
https://docs.ogc.org/per/19-026.html
https://docs.ogc.org/per/19-026.html
https://docs.ogc.org/per/19-026.html
https://docs.ogc.org/per/19-026.html
https://docs.ogc.org/per/19-026.html
https://docs.ogc.org/per/19-026.html
https://docs.ogc.org/per/19-024r1.html
https://docs.ogc.org/per/19-024r1.html
https://docs.ogc.org/per/19-024r1.html
https://docs.ogc.org/per/19-024r1.html
https://docs.ogc.org/per/19-024r1.html
https://docs.ogc.org/per/19-024r1.html
https://docs.ogc.org/per/19-015.html
https://docs.ogc.org/per/19-015.html
https://docs.ogc.org/per/19-015.html
https://docs.ogc.org/per/19-015.html
https://docs.ogc.org/per/19-015.html
https://docs.ogc.org/per/17-024.html
https://docs.ogc.org/per/17-024.html
https://docs.ogc.org/per/17-024.html
https://docs.ogc.org/per/17-024.html
https://docs.ogc.org/per/17-024.html
https://docs.ogc.org/per/18-046.html
https://docs.ogc.org/per/18-046.html
https://docs.ogc.org/per/18-046.html
https://docs.ogc.org/per/19-022r1.html
https://docs.ogc.org/per/19-022r1.html
https://docs.ogc.org/per/19-022r1.html
https://docs.ogc.org/per/19-022r1.html
https://docs.ogc.org/per/19-022r1.html
https://docs.ogc.org/per/21-023.html
https://docs.ogc.org/per/21-023.html
https://docs.ogc.org/per/21-023.html
https://docs.ogc.org/per/18-057.html
https://docs.ogc.org/per/18-057.html
https://docs.ogc.org/per/18-057.html
https://docs.ogc.org/per/18-057.html
https://docs.ogc.org/per/18-057.html


OGC API – Environmental Data 

Retrieval



• Built on OGC API – Features 
Standard

• Deep collaboration with OGC 
API community since 2018 (and 
influenced OGC API – Features)

• Coordination with OGC API –
Records

• API Proposed for OGC 
Community Standard in near 
future



stacspec.org



But formats are important



• OGC Community Standard





• Draft specification developed under 
Testbed 17 in 2021

– https://docs.ogc.org/per/21-
025.html

• Current work in GeoTIFF Standards 
Working Group (SWG) on candidate 
Standard is in Github

– https://github.com/opengeos
patial/CloudOptimizedGeoTIF
F

https://docs.ogc.org/per/21-025.html
https://docs.ogc.org/per/21-025.html
https://docs.ogc.org/per/21-025.html
https://github.com/opengeospatial/CloudOptimizedGeoTIFF
https://github.com/opengeospatial/CloudOptimizedGeoTIFF
https://github.com/opengeospatial/CloudOptimizedGeoTIFF


usgs.gov





OGC STANDARDS ROADMAP
https://www.ogc.org/roadmap

https://www.ogc.org/roadmap
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Part 3: The Standards universe 
beyond OGC



Part 3. The Standards Universe
• OGC’s Alliance Partner program

• Overview of the Defense Geospatial Information 
Working Group (DGIWG)

• Overview of various ISO committees

• Overview of the International Hydrographic 
Organization (IHO)

4
6



Sample of OGC Alliance Partners

4
7



Overview of the Defence Geospatial 
Information Working Group (DGIWG)

• DGIWG develops and 
maintains a suite of digital 
geospatial information (DGI) 
standards that foster the 
interchange, access and use of 
geographic information 
between the defence
organizations of member 
nations.

4
8



ISO

• TC 211 – Geography and Geomatics

• TC 204 – Intelligent Transport Systems

• TC 59 SC 13 - Organization and digitization of 
information about buildings and civil 
engineering works, including building 
information modelling (BIM)

• TC 20 SC 16 – Unmanned Aircraft Systems

• … and several more

4
9



International Hydrographic 
Organization (IHO)

• IHO is an intergovernmental 
organization  that works to 
ensure all the world's seas, 
oceans and navigable waters are 
surveyed and charted. 

• Established in 1921, it 
coordinates the activities of 
national hydrographic offices and 
promotes uniformity in nautical 
charts and documents. 

• It issues survey best practices, 
5
0



Part 4: Deploying standardized 
solutions



Part 4: Deploying standardized 
solutions

• OGC Compliance and Interoperability Testing 
Environment (CITE)

• OGC Definitions Server

• Developer guidance

• Architectural guidance

• Test, test, test

5
2



OGC Compliance Testing
• Requirements

• Conformance 
Classes

• Abstract Test 
Suites

• Executable Test 
Suites

5
3



OGC Compliance Testing Resources

• Executable Test Suites

• TEAM Engine

• http://cite.opengeospatial.org/
teamengine

5
4

http://cite.opengeospatial.org/teamengine
http://cite.opengeospatial.org/teamengine
http://cite.opengeospatial.org/teamengine
http://cite.opengeospatial.org/teamengine


List of Certified and Implementing 
Products

5
5



OGC Definitions Server

5
6



Developer guidance

5
7



Architectural guidance







https://rondasimmons.com/mango

https://rondasimmons.com/mango-salsa-recipe/
https://rondasimmons.com/mango-salsa-recipe/
https://rondasimmons.com/mango-salsa-recipe/
https://rondasimmons.com/mango-salsa-recipe/
https://rondasimmons.com/mango-salsa-recipe/






Test, test, test: COSI



Marine Pilot
Disaster Pilot
Climate Pilot

GeoE3, AD4GD,
CLINT, CLIMOS, 
ILIAD, eShape

Testbed-18/19
CHEK, ACCORD

USAGE, DEMETER

Research Application

Collaborative Solution and Innovation Projects

Communities



Call 

for 

Spon

sors Ident

ify 

Proje

ct

Create 
public 

call

Select 
best 

memb
ers

Executiv
e

Project
Generat

e 
Results

Innovatio

n 

Cycle

Standardizat

ion Cycle

DWG 

discu

ssion S

W

G 

for

ma

tio

n

Stand

ards 

devel

opme

nt

DWG/

SWG 

Prese

ntatio

n

Formulation 

of 

enhancement

s

Interes

t 

gatheri
ng

OGC Innovation-Standardization 
continuum

Use cases 

and 

requiremen

ts

Solve discrete problemsExperiment in context



• Secure, asynchronous catalogs

• Identifiers for reproducible science

• Building energy spatial data 
interoperability

• Advanced filtering of SWIM feature 
data

• 3D+ Data Standards and Streaming

• Machine Learning Training Datasets

• Moving Features and Sensor 
Integration

2023/01/06 Standardization in the field of digital geographic information.
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500+ International Members

110+ Member Meetings

60+ Alliance and Liaison partners

50+ Standards Working Groups

45+ Domain Working Groups

25+ Years of Not for Profit Work

10+ Regional and Country Forums

Innovation

120+ Innovation Initiatives

380+ Technical reports

Quarterly Tech Trends monitoring
Standards

65+ Adopted Standards

300+ products with 1000+ certified 

implementations

1,700,000+ Operational Data Sets 
Copyright © 2022 Open Geospatial 

Consortium

Thank You

Community


