
Åά.ǳƛƭŘƛƴƎ ōƭƻŎƪǎέ ǘƘŀǘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŀǎǎŜƳōƭŜ ƴƻǾŜƭ !tLǎ 
for web access to geospatial content

ÅUltimately will replace and enhance the existing OGC Web 
Service standards

ÅDefined with OpenAPIand published in discrete, easily 
implementable parts

Å9ƴǎǳǊŜ ǘƘŀǘ ƎŜƻǎǇŀǘƛŀƭ Řŀǘŀ ŀǊŜ άǿŜō ƴŀǘƛǾŜέ
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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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Deployment model example

OGC API - Common
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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



2023/01/06 Standardization in the field of digital geographic information.
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Approved and Candidate OGC API 
Standards



Encoding Data



Geography Markup Language (GML)

ÅXML here



KML





Features and Geometries JSON -
Motivation

ÅDevelopers today prefer JSON over XML
ÅGeoJSON popular and widely supported
ÅOGC API Features implementations typically 

support GeoJSON
ÅBut (intentional) limitations exist in GeoJSON that 

are an issue for some use cases:
ïRestricted to WGS 84 as Coordinate Reference System
ïEllipsoidal metrics not supported
ïNo support for solids
ïNo guidance for the encoding of feature properties



Features and Geometries JSON (JSON-FG)

ÅDevelop OGC Features and Geometries JSON 
addressing the identified limitations
ïAdditional capabilities could be added in the future, if 

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

ÅSpecify as a superset of GeoJSON
ïi.e., valid GeoJSON is also valid OGC Features and 

Geometries JSON

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

Åhttps://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 ᾛ



JSON-FG ᾛ



Advancing Mobility - OGC GeoPackage

ÅThe OGC GeoPackage standard is a 
universal file format for geodata. 
ïopen, standards-based, application and platform 

independent, and self-describing. 

ïWorks on any desktop or mobile OS 

ïFor use in a connected / disconnected 
environment

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

ÅExperience 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 ïLarge Scale 

Imagery

Low ïHigh 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

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

Å 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:

Å Capture 3D Data ςairborne and land-based 
Photogrammetry and Laser Scanning (LiDAR- Light 
Detection and Ranging) survey

Å Create 3D Data Models ςCityGML exchange format

Å Establish Standards and Database ςCityGML Schema

Å Update Changes

Lƴ ƻǊŘŜǊ ǘƻ ǎǳǇǇƻǊǘ άǎƳŀǊǘέ о5 ŀǇǇƭƛŎŀǘƛƻƴǎΣ ǘƘŜ о5 
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

Åfully-automatically 

generated

from the 2D geodata 

published in the NYC Open 

Data Portal

Åsemantic and geometric 

transformations

Åall objects have 3D 

geometry

Årich semantic information 

(5 - 75 attributes per object 

resulting from combining 

different NYC datasets) 

Åintegrated within 1 dataset!

The 3D CityGML model is Open Data! Download: 

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



CDB

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

ï Tiles ςorganization of data by location

ï Layers ςorganization of data by type

ï Levels of Detail (LOD) ςorganization of data by detail

Å Tile size and location are specified by CDB

Å The amount of data per LOD is specified by CDB

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



OGC Moving Features Encoding 

Standard
Å"Moving features" data describes such 

things as vehicles, pedestrians, airplanes 
and ships.
ïThis is Big Data ïhigh volume, high velocity

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





Domain-specific encodings

ÅWaterMLParts: including ground water and 
hydrologic features

ÅGeoSciML



Improving Data



GeospatialUserFeedback for data

Copyright © 2018 Open Geospatial Consortium

Courtesy GUF SWG, Joan Masó



Capture of quality and 
usefulness

Modified from GUF SWG, Joan Masó



Cloud-ƴŀǘƛǾŜΥ ƛǘΩǎ ƳƻǊŜ ǘƘŀƴ 
formats



Ease of access is the focus

ÅΧōǳǘ ǘƘŜǊŜ ƛǎ ŀƴ ŜƴǘƛǊŜ ŜŎƻǎȅǎǘŜƳ ǘƻ ŎƻƴǎƛŘŜǊ

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
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OGC API �±Environmental Data 

Retrieval


