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Session Agenda

* Thankyoul!

e Quorum confirmation

e TC Presentations and Motions

WCS Interpolation Extension: Peter Baumann

Bathymetric Attribute Grid: Steve Olson

Features and Geometries JSON: Clemens Portele

Geospatial User Feedback 2.0: Scott Simmons for Joan Maso
GONAR SWG: Scott Simmons for Joan Maso

STAC: Scott Simmons for Pete Gadomski

openEO: Matthias Mohr

Innovation Summit recap: Cassie Lee

Project Govern: Stefaan Verhulst

TC Chair announcements and motions

Periodic review of Standards

Working Groups to inactivate

Working Group reports with motions: 3to Z
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C>ONSTRUCTOR

How to Hit a Datacube Slice? L

AN

» WCS-Core: subsetting is trimming or slicing m _!

A=

]
L 4

* Trimming with arbitrary interval [a,b]:

- — - >
» Slicing with arbitrary slice point s:
» Case 1: s matches direct position —— T -
» Case 2: s not an exact direct position v >  -error

* When is position exact?
* Reduced accuracy in request, such as 2024-06-17

« WMS time coordinates allow milliseconds: 2024-06-17T14:00:00.001
* Rounding errors?



Extension of Slicing Semantics

* allow interpolation in slicing
* slicing beyond direct positions if interpolation is defined
« Compute slice via interpolation along axis

— | | >

* EX:

* Nearest neighbor: pick closest direct position

 Linear: weighted means between direct positions

* No contradiction to existing service definition in WCS Core

* Only when interpolation is possible = WCS Interpolation

 OGC 24-018r1 on pending for WCS-Interpolation 1.1
« Status: SWG ok, OAB ok, public comments period ok
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C>ONSTRUCTOR

A Smooth Enhancement UNIVERSITY

OGC 24-018r1 WCS-Interpolation 1.1:
« Addition of interpolated slicing at non-direct positions
* Minimal impact:
* No change in WCS-Core subsetting
* No change of WCS-Interpolation behavior defined already
 scaling, interpolation



C>ONSTRUCTOR

...And Why Not Trimming?? RGN

 WCS-Core: subsetting is trimming or slicing
* Recall: Trimming with arbitrary interval [a,b]:

>
t

» With interpolation, infinite number of slices would be generated,
for all (1) possible coordinates within trim interval

* Not expected behavior
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Before BAG (2004)...

Hydrographic Survey (Red)
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The Solution

- Open Navigation Surface Working Group

- Formed as a partnership between Academia, Business, and Government in 2004

- Created the Bathymetric Attributed Grid standard to facilitate data exchange
between various software and support custom hydrographic constructs.

- Meets at Hydrographic Conferences in the United States and Canada with

remote attendance.
g LZ-’O? What
. BAG S
° : %/\4 : — 2 [A2|B2]|C2
Built on HDF5 « &
- Store raster elevation, uncertainty, metadata. Nanhvan S
.. | EVorﬂccll Dat;m xTraskingzUSt? ;f
- Extended to support additional layers SRR
o [uafsaos i
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Why BAG as Community Standard?

« There are substantial bathymetry data holdings in BAG

. https://www.ncei.noaa.gov/maps/bathymetry/

« Adding BAG as a community standard reenforces FAIR (Findable,
Accessible, Interoperable, Reuseable) principles for public access to
these data, which aligns with the goals of the OGC.

www.opennavsurf.org 2025-06-12 16
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The BAG Standard

- Read the Docs
https://bag.readthedocs.io/en/master/

www.opennavsurf.org 2025-06-12 18
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BAG Implementations

- Reference Library
https://github.com/OpenNavigationSurface/BAG/

Functionality supporting reading and writing of various data stored in the
format.

C++ with python bindings
-  Other ways to access BAG (with differing levels of support) include:

GDAL
QGIS
CARIS
SABER
ESRI

www.opennavsurf.org 2025-06-12 20






Relation to OGC standards

« BAG is built on HDF5, similar to netCDF.

www.opennavsurf.org 2025-06-12 22
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The most important thing for this Working Group is...

* Finalizing JSON-FG v1.0



About JSON-FG

* |ntentional limitations exist in GeoJSON
* Restricted to WGS 84 (longitude/latitude) as Coordinate Reference System
* Points, line strings and polygons — no support for 3D, non-linear interpolation or measures
e Supports spatial, but not time
* No feature type concept, no information about the schema

* JSON-FG specifies GeoJSON extensions to address these constraints
* Avoid edge cases, focus on capabilities that are useful for many spatial experts
* Specify as a superset of GeoJSON: Valid JSON-FG is also valid GeoJSON
* Extensions:
* Additional JSON members in feature collections, features and geometries
* Additional geometry types
* JSON Schema is used to formally specify the JSON-FG syntax



Requirements class overview

Mandatory extensions (Core):
* Coordinate Reference Systems other than WGS 84
* The ability to encode temporal characteristics of a feature

A statement to which JSON-FG conformance classes a JSON-FG feature collection, feature, or
geometry conforms to

Optional extensions specified in additional requirements classes:
* Support for polyhedra as geometry types
* Support for prisms (extruded geometries) as geometry types
* Support for circular arcs, compound curves, and curve polygons as geometry types

 Support for measure values in coordinates
* The ability to declare the type and the schema of a feature



An example - three airports in the UK

e “conformsTo”:
* declaration of the supported conformance classes
 “place”:

* aprimary feature geometry that is not a Simple Feature
geometry or not in WGS 84 longitude/latitude

e “coordRefSys”:

 Coordinate reference system of the geometry in “place’

¢ “geometry” (from GeoJSON):

e aprimary feature geometry that is a Simple Feature
geometry and in WGS 84 longitude/latitude (optional, if
“place” is provided)

)

* “geometryDimension”:
* hint about the geometry types used (0 = points)

e “featurelype”, “featureSchema”:

* Information about the type of a feature and the logical
schema of the features of that type

{

"type": "FeatureCollection",

_"conformsTo": [

"http://www.opengis.net/spec/json-fg-1/0.3/conf/core" ,
"http://www.opengis.net/spec/json-fg-1/0.3/conf/types—schemas"

1,

"coordRefSys": "http://www.opengis.net/def/crs/EPSG/0/27700",

"featureType": "Airport",

"featureSchema": "https://demo. ldproxy.net/zoomstack/collections/airports/schema",

""geometryDimension": 0,

"features": [

{
"type'": "Feature",
"id": 1,
"geometry": { "type": "Point", "coordinates": [-1.6930015, 60.3216821] },
"properties": {"name": "Papa Stour Airstrip"},
"place": { "type": "Point", "coordinates": [417057.93, 1159772.2] }
8
{
"type": "Feature",
"id": 2,
"geometry": { "type": "Point", "coordinates": [-1.2922268, 59.8782666] },
"properties": {"name": "Sumburgh Airport"},
"place": { "type": "Point", "coordinates": [439723.69, 1110559.95] }
H
{
"type": "Feature",
"id": 46,

"geometry": { "type": "Point", "coordinates": [0.9384272, 50.9556174] },
"properties": {"name": "Lydd Airport"},
"place": { "type": "Point", "coordinates": [606468.75, 121465.11] }



Another example — a road accident in Germany

“time”:

* aprimarytemporal information

"type": "Feature",

""coordRefSys": "http://www.opengis.net/def/crs/EPSG/0/25832",

"conformsTo": [

1,

"http://www.opengis.net/spec/json-fg-1/0.2/conf/core"

"id": 1,
""geometry": null,
"place": {

b

"type": "Point",

"coordinates": [
378660.21,
5626466.55

]

"time": {

+

"instant": "2019-02-05T07:00:00Z"

"properties": {

"unfzeit": "2019-02-05T07:00:00Z",

"hauptunft": "Einbiege-/Kreuzungs-Unfall",
"unfart": "Zusammenstol mit Fahrzeug, das einbiegt oder kreuzt"
"unfkat.bez": "Unfall mit Leichtverletzten",

"unfkat.knz": "3",
"strzustl": "Nass/Feucht",
"abs": '""5209062A52090470",
"stat": 851,

"fahrtri": "Fahrtrichtung in absteigender Stationierungsrichtung",

"netzstand": "2022-10-21T18:00:00Z"

Ny



Technical changes since the Public Comment Period

* I[mprovements
 Use “application/geo+json” as the media type, do not register a JSON-FG media type
 Supports GeoJSON clients that access JSON-FG documents over HTTP
* Specification of three GeoJSON profiles
« Geometries are also first class JSON-FG objects, not just features and feature collections
* Allows, for example, reuse of the geometries in future versions of CQL2-JSON
 Updated JSON Schemas to test more requirements through JSON Schema validation

* New capabilities
* Added support for circular arcs — plus curves and surfaces with arcs
* Added support for measure (M) coordinates

* Removed from scope
* The permission to use non-Euclidean metrics, in particular ellipsoidal metrics
* This would break GeoJSON, which requires Euclidean metrics for GeoJSON geometry types
* GeodesicString has been added as an example of a geometry extension
 Support for CURIEs
* CURIEs add overhead to parsers, but are not an advantage to writers



Circular arcs

{
"conformsTo": [
"http://www.opengis.net/spec/json-fg-1/0.3/conf/core" ,

° NeW geometry types CIrCUla rSt”ng, Compoundcurvey "http://www.opengis.net/spec/json-fg-1/0.3/conf/circular-arcs"

. . 1,
Curve PO lygon’ MU[t'Curve, MU[t'Surface "coordRefSys": "http://www.opengis.net/def/crs/0GC/0/CRS84",

. "type": "CompoundCurve",

* JSON representation based on WKT of the geometry types "geometries”: |
with the same name from SQL/MM { "type": "LineString",

"coordinates": [

* Following the same conventions as GeoJSON -the use of [4.5362932, 51.5906989],

« . ’ c » c . s [4.5362737, 51.5906938]
coordinate” arrays, a “type” member and a “geometries ]

array for collections of geometries .

. . . . , "t ": "CircularString",
« Widely implemented in spatial databases vcoordinatests [
. [4.5362737, 51.5906938],
* Multiple requests for support 45362567, 5159068201,
| -y

"type": "LineString",
"coordinates": [
[4.5362591, 51.5906678],
[4.5363324, 51.5906866]
]

"type": "CircularString",
"coordinates": [
[4.5363324, 51.5906866],
[4.5363173, 51.5906983],
[4.5363037, 51.5906992]
]

Y



Measure (M) coordinates

GeoJSON supports more than three coordinates in a
position, but discourages non-spatial coordinates

Multiple requests for support

M coordinates are supported in WKT and widely supported
in spatial databases

“measures”

 Usedto declare the use of M coordinates in geometries

* The meaning of the X/Y or X/Y/Z coordinates is declared
through the “coordRefSys” member

* “unit” and “description” provide metadata (optional)
Only in “place”, not in “geometry”

"type": "Feature",

"id": "371304103613255A",

"conformsTo": [
"http://www.opengis.net/spec/json-fg-1/0.3/conf/core" )
"http://www.opengis.net/spec/json-fg-1/0.3/conf/measures"

1,

""coordRefSys": "http://www.opengis.net/def/crs/0GC/0/CRS84",

"measures": {

"enabled": true,

"unit": "km",

"description': "Kilometers along the road based on the kilometer
markers. Positions between two physical markers are interpolated."

I

""geometry": null,

"place": {

"type": "LineString",
"coordinates": [
[7.9379077, 52.2841795, 227.396],
[7.9386618, 52.2856218, 227.227],

[7.9438507, 52.3024014, 225.325],
[7.9443588, 52.3034069, 225.208]
]
}I
"time": {"instant": "2022-10-21T18:00:00Z"},
"properties": {
"road": "Al1l",
"num": "8",
"type": "Abschnitt",
"length_m": 2188



GeolJSON profiles

* AGeoJSON document should use the “application/geo+json” media type

* A profile specifies “additional semantics (constraints, conventions, extensions) that are

associated with a resource representation, in addition to those defined by the media type” [RFC
6906]

* JSON-FG specifies three profiles for use in Web APIls such as those implementing OGC API
Features

* RFC 7946 ("rfc7946"): GeoJSON as specified in RFC 7946
* JSON-FG ("jsonfg"): JSON-FG as specified in this Standard

* JSON-FG with improved support for GeoJSON readers ("jsonfg-plus"): JSON-FG with a geometry in the
"geometry” member

* Profiles are requested via a "profile” query parameter (one or more profiles)
* Example: ... &profile=jsonfg-plus, rel-as-uri



HTTP-Response with Profile “rfc7946”

Example 16. HTTP response with a feature in the profile "RFC 7946".

HTTP/2 200

Content-Crs: <http://www.opengis.net/def/crs/EPSG/0/27700>
Content-Language: en

Content-Type: application/geo+json

Date: Sun, 27 Apr 2025 13:19:31 GMT

Link: <http://www.opengis.net/def/profile/0GC/0/rfc7946>; rel="profile"
Vary: Accept,Accept-Language,Accept-Encoding

Content-Length: 160

{
"type": "Feature",
"id": 13,
"geometry": { "type": "Point", "coordinates": [132440.63, 651435.92] },
"properties": {"name": "Islay Airport"}
}



HTTP-Response with Profile ”jsonfg-plus”

Example 18. HTTP response with a feature in the profile "JSON-FG with improved support for GeoJSON readers".

HTTP/2 200

Content-Crs: <http://www.opengis.net/def/crs/EPSG/0/27700>
Content-Language: en

Content-Type: application/geo+json

Date: Sun, 27 Apr 2025 13:19:31 GMT

Link: <http://www.opengis.net/def/profile/0GC/0/jsonfg-plus>; rel="profile"
Vary: Accept,Accept-Language,Accept-Encoding

Content-Length: 556

"type": "Feature",

"featureType": "Airport",

"featureSchema": "https://demo.ldproxy.net/zoomstack/collections/airports/schema",

"coordRefSys": "http://www.opengis.net/def/crs/EPSG/0/27700",

"conformsTo": ["http://www.opengis.net/spec/json-fg-
1/0.3/conf/core","http://www.opengis.net/spec/json-fg-1/0.3/conf/types-schemas"],

Bad?: 3
"geometry": { "type": "Point", "coordinates":. [-6.2580609, 55.6824121] },
"properties": {"name": "Islay Airport"},

"place": { "type": "Point", "coordinates": [132440.63, 651435.92] }



Implementations

Multiple implementations of the previous draft (v0.2)

* Servers/APIs

* Map clients

* Converters (including GDAL)

* Validators (including the OGC Checker by Geonovum)
Tested and used in multiple code sprints

Changes since v0.2 that may affect current implementations (ignoring new capabilities):
* Use of “application/geo+json” as the media type, use of GeoJSON profiles

* Removal of CURIEs

 New version = new Conformance Class URIs

At least two implementations will be upgraded, including support for the new capabilities, in
parallel to the approval process



Dependency on OGC API| - Features — Part 5: Schemas

* Schemas referenced by a “featureSchema” member are logical schemas that conform to OGC API
— Features — Part 5: Schemas

* Part 5is currently still a draft
* Close to finalization, should be submitted to the TC in a few weeks
Delay JSON-FG publication until the vote of Part 5 has passed?
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What's GUF? C Iliad

Geospatial User Feedback (GUF): OGC 15-097 Standard

« Metadata produced by the consumers of geospatial data products as they use and gain experience with
those products.

The standard allows for documenting feedback items such as ratings, comments, quality reports, citations,
significant events, etc. about the usage of the data.

* Complements existing metadata whereby documents recording dataset characteristics and production
workflows are generated by the creator,

publisher, or curator of a data product.

¢ ocean-twin.eu ¥] /oceantwin [ @ocean_twin




Why a revision was needed § Lespaua

Consortium

* By re-implementing it we found some small Micropublishing
mistakes that we wanted to be corrected The Turing Way Community

e We discover that contributions from the users
can go beyond feedback.

They can prOdUCe Content’ resu ltS’ code... about the articles describing a single result or claim without a broader narrative. They are also referred
geospatial data that are worth to share. to as a brief or short report.

What is Micropublishing?

A micropublication can be thought of as a mini research article - they are a small, simple

The same platform can help to do so if the GUF The idea behind micropublishing is to get more research published and out in the open so it
model was extended a bit. can be used by other researchers. For example during a research lifecycle, you may get small
results from pilot experiments that won't fit the narrative of your final traditional research
* Needed to change the conceptual model and
the XML encoding.

article, therefore micropublishing allows you to get this kind of thing published.



Where is the GUF evolving?

1ISO 19115-1

Metadata -
fundamental

1ISO 19115-3 {3
XML Encoding

Dfaft
1ISO 19115-4
JSON Encoding

OGC 15-097r1
Conceptual Model
vl

RFC Ay,

1

Dfaft
OGC 20-004r1
OGC API Records

a,
0GC 23-017-_ e
Conceptual Model

OGC 15-098r1
XML encoding
vl

V2
t d/?FC t
One Draft
OGC 23-061 OGC 25-0XX
XML encoding = OGC APl GUE
V2
Or, art

OGC 25-0OXx

JSON encoding
V2

<>, Open
Qﬁ Geospatial

Consortium

OGC 19-072
OGC APl Common

OGC 17-069r4
OGC API Features



A bit of UML on
what IS new



GUF Userlnformation

PROPOSAL

GUF_Userinformation guf:userDetails [+

+ userDetails :Cl_Responsibility ~ontact details about the
+ applicationDomain :CharacterString [0..*] {ordered} Jser nd s organazts
+ expertiseLevel :GUF_RatingCode @ | || | ececcecececiecea-
+ userRole :GUF_UserRoleCode [0..*] -i guf:descrijtion
+ extemalUserlD :MD_ldentifier[fo..*] | | | T 2 gal

guf:GUF_ApplicationDomain_PropertyType

GUF_Feedbackltem

attributes

guf:GUF ApplicationDomain Type

guf:applicationDomain |—=]—

.

attributes

1.®

- == (5|, 9ul GUF_ApplicationDomain [}——

-

:

L

|

1
.- - -

guf:domain

r-4 guf:userRole



New applicability to share gained
kwowledge on the data.

class ReproducibleUsage/

* The existing usage element was designed for
deSC rlptlve teXt Identification information::MD_Usage

specificUsage: CharacterString
usageDateTime: TM_Primitive [0..*]

« We can extend to code that can be used to i
" . " . + userDeterminedLimitations: CharadeSrirg [0..1]
reproduce some "analytics" done in the ——————
+ response: CharacterString [0..%]
data. ;

additionalDocumentation: Cl_Citation [0..*]
identifiedlssues: ClI_Citation [0..1]

 E.g.ldid anew RS band combination and | ;
would like to share this. T
 E.g. | better characterized the meaning of the P

QualityCommon::QCM_ReproducibleUsage

columns in a table and | would like to share it.

codeSnippet: CharacterString [0..1]
codeSnippetLinkage: Cl_OnlineResource [0..1]
codeMediaType: MimeFileType [0..1]
schema: CharacterString [0..1]

platform: CharacterString [0..1]

version: CharacterString [0..1]

diagram: CharacterString [0..1]
diagramLinkage: CI_OnlineResource [0..1]
diagramMediaType: MimeFileType [0..1]
suggestedApplication: CharacterString [0..1]

+ + + + + + + + + +




New QCM_ReproducibleUsage

PROPOSAL - - mriMD_usage G &=

=
.-
‘&
onefcescrptonofrwaysmin 11l eacsescssssssssas -
which the resource(s) is/are -~ gcm:code
:-’ EP. :’ FE: :&’ -ﬁ: . ............ .

ra

qcm:QCM_ReproducibleUsage $

—JoanMaso, 2022-07-05 15:56:40 codelinkage is mandatory
NiMMbus Id.: ZLG28NJV7U5085741S99NP1218VSYOEN38V6DRQNO2Y393N COCe 15 NOt cocumentec
Abstract: NDVIZ e eeeseccseseeeea——-

User role: General public
Date (creation): 2022-07-05

Aspect reported: Usage

v : +
--------------------------------------------------------------------------------------------------------------------------------------------------------------------- (g
Specific usage description: Share style t o gmememeeeseseae

r

.

r

Usage date and time: 2022-07-05T15:56:00Z

Reproducible usage:

Code (text): {"nom":null,"desc”:"NDVI2","TipusObj":"P","component™: [{"calcul”:"({\"i_capa\":44,\"i_valor\":3}-
{\"i_capa\":44,\"i_valor\":7})/({\"i_capa\":44,\"i_valor\":3}+{\"i_capa\":44,\"i_valor\":7})","FormulaConsulta”:"(v[3]-
v[7ZD/(v[3]+v[7])","estiramentPaleta”:
{"valorMinim™:-1,"valorMaxim":1}}],"metadades”:null,"nItemLlegAuto”:20,"ncol":4,"descColorMultiplesDe":0.01,"origen":"usuari”
Code format: JSON (application/json)

Platform: https://github.com/joanma747/MiraMonMapBrowser

Version: 6.0

Schema: config-schema.json#/definitions/estil

Suggested application: http://maps.ecopotential-project.eu/ o

Target resource (Primary): Sentinel 2 L2A '
Identifier: http://www.datacube.cat/cgi-bin/ecopotential/miramon.cgi/CamargueSentinel2Level23 Lo m:diaaramMediaT T
NiMMbus Id.: CR751283YK2T625RX715446P727SHF3K752B71WP614]955 -:-9.0.-:-'.3?; .......... y. ‘3‘.’-




WG action motion in Montreal 2024

* The GUF.SWG agrees that 23-017 "OGC Geospatial User Feedback Standard: Conceptual
Model v.2.0" and 23-061 "OGC Geospatjal User Feedback Standard: XML Encoding v.2.0"
are send to the OAB for approval of a public review (as part of the process to approve them

as OGC standards)

* Pending any final edits and review by OGC staff
* Motion: Marie Lambois (IGN-F)

* Second: Alaitz Zabala (UAB-CREAF)

* Discussion:
* There was no objection to unanimous consent



We went to the OAB and applied requested changes.

Joan Maso <joan.maso@ieee.org> Mon, Feb 3, 11:15AM w

to Scott, Alaitz, Oscar =

This is to inform you that we have acted on the suggestion from the OAB to the Conceptual Framework release notes and there is a "r1" of the document available on the portal.

So | believe we are ready for the e-vote on the 2 documents:
https://portal. ogc.org/files/?artifact_id=108150&version=1

https://portal.ogc.org/files/?artifact_id=108149&version=1

with their respective release notes
https://portal.ogc.org/files/?artifact_id=110348&version=1
https://portal.ogc.org/files/?artifact_id=108147&version=1

If you require anything else from us, let me know.

Thanks,

Joan Maso

joan.maso@ieee.org
CREAF

* The documents went to RFC. RFC period is closed and no comments were received.
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Why standardization of “data requirements”™
(for in-situ observations)

* Data requirements are the specifications describing potential datasets that a project
needs to collect, store, analyze, and present to achieve the project objectives

* During the study on previous existing models for describing geospatial data
requirements, we were not able to identify any specific standard (in the OGC or in any
other standardization body) with focus on requirements for observations from the
user point of view

* The lack of data requirements description from the user point of view with focus on
observations is identified as a gap and represents an opportunity for standardization.



Institutions that are working on
“requirements” in a similar way

* National Oceanic and Atmospheric Administration (NOAA) - User Observation Requirements
Information

* CIS2-Copernicus In Situ Component Information System (managed by the EEA)
* WMO OSCAR requirements (https://space.oscar.wmo.int/requirements)

* USGS Requirements Capabilities & Analysis for Earth Observations (RCA-EQO)
* G-REQS: Geospatial requirements database for GEO (owned by the EEA)

Actually, these projects inspired each
other but they cannot exchange
information because the data model is
not fully harmonized

Copernicus In Situ Component Information System (CIS?)

About Products Requirements Data Dataproviders Repots . @Help Forgol

Requirements

FILTERS

gY User Observing Requirements & Capabilities

Dissemination: Al v Quality Control Procedure: Al v Group: Al v Product: Al v Status: Al v State: Al

Component:  All v m
TPIO has developed a “gap Parameter = Geo Horizontal = Measure = Sampling

' OSCAR ¢ﬁ analysis tool” that assesses Observing Systems Coverage Resolution = Accuracy @ Frequency RGA
v the performance gap between SCORE
| Observing Systems Capability Analysis and Review Tool Showing 1 to 10 of 364 entries user needs and current Sea Surface EEZ US 1km 0.5 Kelvin 1 hour
T —— observing capabilities for five Temperature
PR S T - Show 10rows v ent key attributes that exist in both o
Overvie w  Application Categories | Application Areas ; Variables | Requirements | Layers Frevious z foundational datasets. §o:.|m|oN§llonaI Global 0.75k 01K
i i H olar-Orbiting 5 m .
; " Ocean
. . Partnership Satellite
List of all Requirements Quality Updat ertica
- Control Uncertainty Frequency Timeliness resolution .
This table shows all requirements (see home page for definitions). It can be sorted by clicking on the column headers. The filter on the right UID Name Dissemination Procedure Group o o o Scale © qa{?_ caSRT COIor Legend g%l:r;toi;:gllng Global
allows to display only specific requirements. Filter instructions & 12 Sea level NRT Service Automatic Ocean 0,05m 1h 1h . More than fu“y sat'sf-ed Environmental Ocean
0,02m 30min 10 min Satellite
Note: In reading the values, goal is marked [Jif8, breakthrough ¥ltaas and threshold BIENLE. Priorities of requirements are also marked in R 0,01m 10min 2min requ"'ement attribute L
,. - ; - - F I tisfied Global Ocean Global X
Id ¢ Variable « AppArea ATP Layers Layer/s Uncertainty Her Ver Qbs Timeliness Stability / Coverage C ully-satistie Observing System o 3530 km 0.002 K 5 min
Quality Res Res Qye decade Qe DD P " fi d Ocean Ref Stations coan
artially-satisfie
943 | (13)CH4 delta 2.6 05 FT 0.01 %o 500km 0.5km 60min 24h 0.01 % Global . L ) Geostationary
Atmospheric Near 0.02 %o 1000km 1km 24h  28d 0.02 %o Unsatisfied requirement Operational Global
Composition Surface 0.2 %o 2000km|3km |7d 168 d 0.2 %o attribute Environmental Ocean
Forecasf ting PRI 05 05 05 05 05 05 Satellite N/O/P
d UTLS



https://space.oscar.wmo.int/requirements

Which standards already exist for the
purpose

* |SO 19131 Geographic information — Data product specifications
* Defines data product specifications from the point of view and level of detail of the producer

* OGC Analysis Ready Data (ARD) SWG

* Deals with product specifications (producer point of view) for a selected group of harmonized
remote sensing products

* Other SO 191** metadata family standards, such as 19115 (OGC abstract Topic 11 - Metadata)
« STAC, DCAT, and DCAT-AP

* OGC abstract Topic 20 - Observations, Measurements, and Samples

* OGC API-Records

* OGC Geospatial User Feedback



Next: OGC GONAR SWG

* We had 3 GONAR ad-hoc’s in Delft, Montreal and Rome
* GONAR ad-hoc approved the charter in Montreal MM.

 Charter can be found in Pending documents in the portal as OGC 24-011r2
* https://portal.ogc.org/files/?artifact_id=109077&version=2

* GONAR ad-hoc requests a vote and officially start activities SWG

* [fapproved, GONAR is eager to meet for the first time in Boulder
 from Merida to Boulder we will prepare materials to discuss
* and request for a GitHub, email list etc.



Charter

Scope:

* |dentification of core needs for Geospatial
Observation Needs And Requirements;

 Standardization of a data model to describe data and
observational user need and requirements.

 Standardization of an OGC API to create, modify,
retrieve, and delete descriptions of data needs and
requirements.

* Promotion of the use of standardized requirements
* Collaborate with other OGC Working Groups

Study the possibility to use it as an interface to request

the automatic creation of data from a GIS platform (idea
emerging in Rome from Hexagon)

Deliverables:

Out of scope:

* Define software or interfaces user requirements and its
corresponding technical requirements;

* Define product specifications at the producer level;

* Define a list of domain specific geospatial data products;
and

* Define another metadata standard to describe existing
datasets.

In principle, the scope is restricted to in-situ observations. It could be possible
to encompass remote sensing space based observations in the future.

* Provision of common standard needs and requirements model for Geospatial Observation

Needs And Requirements; and

* Make the Geospatial Observation Needs And Requirements FAIR by means of the new OGC

APls.
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Spatio-Temporal Asset Catalog




What is STAC and the STAC API?

The Spatio-Temporal Asset Catalog specification

Spatio-temporal (time and space are fundamental)
Asset (URL paths to files/objects)

Catalog (An index of things)
In short, it's a schema for a GeoJSON document

The STAC API specification is:
A representational state transfer (REST) API
An implementation of the OGC API for Features

Provides access to STAC Collections, ltems and a
search interface for both

Both were submitted to OGC as community standards




History

° In 2015, Planet and AWS collaborated on Landsat on AWS

- This included an early implementation of Cloud Optimised GeoTIFFs with STAC metadata

o First sprint was October 2017 in Boulder, CO, USA
° The Sentinel-2 COGs archive was released in 2020 on AWS

- Included a STAC 1.0.0 beta version

o STAC v1.0.0 released May 25, 2021

- V1.1.0 released September 11, 2024

° USGS released the Landsat Collection 2 archive on AWS in 2021

- Included STAC 1.0.0 metadata and the STAC API at launch

o STAC API v1.0.0 released April 25, 2023



https://medium.com/radiant-earth-insights/a-cloud-native-geospatial-interoperability-sprint-483d9c299595
https://github.com/radiantearth/stac-spec/releases/tag/v1.0.0
https://github.com/radiantearth/stac-spec/releases/tag/v1.1.0
https://github.com/radiantearth/stac-spec/releases/tag/v1.1.0
https://github.com/radiantearth/stac-api-spec/releases/tag/v1.0.0

STAC Fundamentals

o STAC Catalog

o A grouping of one or more more Catalogs and/or Collections
e STAC Collection

o A grouping of consistent Iltems, for example, Landsat, or Sentinel-2
e STAC ltem

o A single spatio-temporal instance inside a Collection

° Assets

o Assets can be attached to Collections or Items, usually ltems

o An Asset will have a href/url to an actual file or similar, often on an object store
s STAC API

o REST interface including catalog, collection, item and search endpoints

STAC is as an index to Assets (data files) via URLs. In this way, it's a machine-readable metadata specification that enables access to data in an interoperable way.



STAC providers

° Government

- Copernicus Data Space Ecosystem (CDSE)
- USGS Landsat
- NASA CMR STAC, VEDA

° Commercial

- Microsoft Planetary Computer otured
- AWS Earth Search

Biodiversity

- Planet Open Data RR—

- Maxar Open Data s
- Umbra Open SAR Data

=. Microsoft | Planetary Computer Explore  Data Catalog  Applications  Documentation

Data Catalog

The Planetary Computer Data Catalog includes petabytes of environmental monitoring data, in consistent, analysis-ready formats.

All of the datasets below can be accessed via Azure Blob Storage.

L Filter datasets

Harmonized Landsat and Sentinel-2 (HLS) v2.0

Harmonized Landsat Sentinel-2 (HLS) Version 2.0 provides consistent surface reflectance (SR) and
top of atmosphere (TOA) brightness data from the Operational Land Imager (OLI) aboard the
joint NASA/USGS Landsat 8 and Landsat 9 satellites and the Multi-Spectral Instrument (MSI)
aboard the ESA (European Space Agency) Sentinel-2A, Sentinel-2B, and Sentinel-2C satellites.

Sentinel Landsat HLS  Satellite Global Imagery

Landsat Collection

The Landsat program provides provides a comprehensive, continuous archive of multispectral
imagery of the Earth's surface from 1972 to present.

° NOn-proﬁt Fire landsat USGS NASA Satellite  Global Imagery

Imagery

- Earth Genome STAC
Infrastructure MODIS Version 6.1 Products

I I T . The MODIS instrument operates on both the Terra and Aqua spacecraft, covering the entire
@) O O p e nAe rl a I I\/I a p Land use/Land cover surface of the Earth within one or two days. The derived data products describe atmosphere,
N N cryosphere, land, and ocean features utilized in studies across various disciplines.

SAR

MODIS NASA USGS Satellite Global Imagery

Snow



https://browser.stac.dataspace.copernicus.eu/
https://browser.stac.dataspace.copernicus.eu/
https://www.usgs.gov/landsat-missions/spatiotemporal-asset-catalog-stac
https://www.usgs.gov/landsat-missions/spatiotemporal-asset-catalog-stac
https://cmr.earthdata.nasa.gov/search/site/docs/search/stac
https://openveda.cloud/?.language=en
https://planetarycomputer.microsoft.com/
https://console.earth-search.aws.element84.com/
https://www.planet.com/data/stac/browser/?.language=en
https://stacindex.org/catalogs/maxar-open-data-catalog-ard-format
https://stacindex.org/catalogs/umbra-open-sar-data
https://browser.stac.earthgenome.org/?.language=en
https://browser.stac.earthgenome.org/?.language=en
https://hot-oam.ds.io/browser/?.language=en
https://hot-oam.ds.io/browser/?.language=en

Examples of STAC usage

° Notebooks

Coupled with tools like PySTAC Client, for search, and ODC-STAC for loading, notebooks can
work with STAC APIs to provide a seamless interface into an Xarray-based data science
workflow

° Visualizations

Large scale data collections can be visualised using tools like Titiler, which is used by the
Microsoft Planetary Computer to visualised dozens of Petabytes of data

o Large-scale analytic processing

Global analyses can be powered by STAC-based workflows, undertaking analyses using data
from multiple locations leveraging the interoperability enabled by STAC’s common API and

metadata schema
o Desktop GIS

Both ArcMap and QGIS have methods of finding and accessing raster data using STAC,
enabling desktop GIS workflows to access data from huge collections more easily
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Interoperable geoprocessing in the cloud &=

132nd OGC member meeting, Mérida
June 12, 2025

Matthias Mohr
openEO PSC chair

openeon.org

openeo.org 2025-06-12 59


https://openeo.org/




What is openEO?

- Language for geospatial processing

APl + Processes

- Data Cubes
. Cloud-native
-  Open specification (managed via GitHub)

-  Community-driven project
governed by the openEO PSC

monthly calls

openeo.org 2025-06-12 61



Why openEO?

s,
—

@ python’

JavaS]ript

openeo.org 2025-06-12 62



Why openEQO?

s,
—_—

JavaScript

openeo.org 2025-06-12 63



Relation to OGC standards

« Alignment whenever possible
. APl Basics -> OGC AP| Common V
« Data Discovery -> STAC (\/ )
« Processing / Workflows -> openEO X
 Visualization / Web Services -> e.g. W*S, OGC APIs, ... v
« Result Access -> STAC (\/ )

« Non-OGC
o Auth -> OpenlD Connect, HTTP Basic

« Files->openEO, S3 soon

openeo.org 2025-06-12 64
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API
-  Defined in OpenAPI

apl.openeo.org

- HTTPS & JSON

.+ Functionality
Capabilities (OGC APl — Common)
Data Discovery (STAC)
Authentication (openID Connect, HTTP Basic)

File management

Data Processing / Workflow management
Data Export / Web Services (STAC, OGC W*S, OGC APIs, ...)

Extensions

openeo.org 2025-06-12 66


https://api.openeo.org/
https://api.openeo.org/

Processes

Pre-defined processes

processes.openeo.org (150+)

Can be customized (e.g. remove a parameter)

Data cubes

User-defined processes (UDP)

Combine processes to a new process (like functions in programming)
with parameters, metadata, ...

User-defined functions (UDF)

openeo.org 2025-06-12

67


https://processes.openeo.org/
https://processes.openeo.org/
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a HEGOVLAB

Future-Proofing
OGC Governance

Stefaan Verhulst
June 12, 2025



A THEGOVLAB Introduction 71

SCOPE OF WORK

Focus

"To strengthen the governance structures and processes of the
Open Geospatial Consortium by reviewing and updating its
foundational policies, procedures, and bylaws."
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WGs inactivated

* Approved in March 2025
* 3D Portrayal SWG
* Aviation DWG
* CRS WKT SWG
* EO Product Metadata and OpenSearch SWG
* GML SWG
GMLJP2 SWG
HDF SWG
Landinfra SWG
* Mobile Location Services DWG
* Perspective Imagery DWG
* OWS Context SWG
* PipelineML SWG



Upcoming OGC Events

Date Location Host/Sponsor
28-31 October 2025 Member |Boulder, CO USA UCAR
Meeting

9-12 December 2025 Frankfurt, Germany

Innovation Days

March 2026 Member Meeting |Philadelphia, PA USA Bentley

June 2026 Member Meeting

Info very soon

October 2026 Member
Meeting

Info very soon




Expanding OGC GeoPose Support
for Visual Positioning
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7 2025

* More information https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-

visual-positioning/

* Register: https://metaverse-standards-
org.zoom.us/meeting/register/NmhhdLpRQqiWsbBJPNigbw#/registration



https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards.org/event/expanding-ogc-geopose-support-for-visual-positioning/
https://metaverse-standards-org.zoom.us/meeting/register/NmhhdLpRQqiWsbBJPNiqbw
https://metaverse-standards-org.zoom.us/meeting/register/NmhhdLpRQqiWsbBJPNiqbw
https://metaverse-standards-org.zoom.us/meeting/register/NmhhdLpRQqiWsbBJPNiqbw
https://metaverse-standards-org.zoom.us/meeting/register/NmhhdLpRQqiWsbBJPNiqbw
https://metaverse-standards-org.zoom.us/meeting/register/NmhhdLpRQqiWsbBJPNiqbw
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Not being briefed today, saving you 121 slides

OGC APl - Processes SWG
PubSub SWG

Security DWG

Training Data ML SWG

* Agriculture DWG

* Architecture DWG

* Coordinate Reference System DWG
« DGGS DWG

* DGGS SWG

* EmissionML SWG

« EDRAPISWG

* Features API SWG

* GeoDataCubes SWG

* Geosemantics DWG

* Joint Urban Digital Twins / Geo for Metaverse DWGs
e Met Ocean DWG

« MUDDISWG
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The most important thing for this Working Group is...

« We cover anything 3D



What we talked about this week

» Use cases that call for a granular representation of materials, current approaches and
overlap with AECO industry

» CityGML Best Practices discussion paper in development

» Consolidation of Level of Detail model and use of the building block concepts for data
specifications:

* MUDDI use case to represent complex 3D alongside simplified 2D

 Should future OGC data specifications be more like building blocks that allow you to
pick and mix rather than being a defined model that can be profiled/extended?



Where we are headed in the coming year

« An uncertain future in an uncertain world (though we are sure it will be 3D).



Session Agenda

« Update on CityGML Profile/Best Practices, by Tam Belayneh [Esri]

- Towards Material Metadata Standardization, by Diego Diaz [Bentley Systems] & Andy
Grigg [Ansys]

« MUDDI and representation of higher LoD underground data, by Carsten Ronsdorf
[Ordnance Survey]

 Building blocks for data specs + discussion, by Rob Atkinson [OGC], Carsten



Template for TC Document Approval Motion

 The 3DIM DWG recommends that the OGC Technical Committee approve release of [OGC 25-
006r1] “Towards Material Metadata Standardization™ as an OGC Discussion Paper.

* Pending any final edits and review by OGC staff

* Discussion about positioning of material representation between AECO and geospatial domains. OGC
ontology representations, methods and tools are available to be utilised.

* There was no objection to unanimous consent

® This discussion paper aimed at highlighting the increasing need for richer material data that machines can understand,
both in terms of semantical classification as well as attribution. This paper focused on the AECO industries, as these
needs have risen as they have adopted state of the art advancements in information technologies, especially Digital
Twin (DT) applications and processes.Four different example to represent materials are discussed. It is suggested that
existing OGC standards, such as CityGML or 3D Tiles may benefit from the representation of materials and their

semantics.
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The most important thing for this Working Group is...

* Motions for recently completed climate resilience OGC engineering reports. Progress on past and
future climate resilience-focused activities.



What we talked about this week

* Upcoming DGGS pilot and climate resilience components.

* Improvements to a heat health risk index.

* Motions for recently completed engineering reports (Climate and Disaster Resilience Pilot 2024
report, Generative Al for Wildfires report).
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Technical Focus: Integration of Environment Data

* Environment & Climate Change Canada uses grids for
weather forecasting and climate modelling applications

Nunaat

- 0__*:
 Evaluating ability of DGGS to support these grid A : == |
applications. Does the draft OGC standard support use N =R s |

Rain-Snow: 0.5-1.0

‘ Rain-Snow: 1.0-3.0

Canada Rain-Snow: 3.0-6.0
Bl Rain-Snow: > 6.0

and interoperability of this information?

. Freezing-Rain: 0.1-0.5
‘ B Freezing-Rain: 0.5-1.0
- B Freezing-Rain: 1.0-3.0
B Freezing-Rain: 3.0-6.0

Wl Freezing-Rain: > 6.0

foe

* Interestin better connecting users to climate modelling -
indicators. Potential for DGGS to enable creation and use
of indicators at multiple levels of geography

lce-Pellets: 0.1-0.5 |
& ! Ice-Pellets: 0.5-1.0 '
L s B |ce-Pellets: 1.0-3.0
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e W Snow: 0.5-1.0
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- g . B Snow: 3.0-6.0

R Snow: > 6.0

* Link to disaster management: weather data forimmediate | wow | L P {ptb

decision ne.ed& Climate |nd!cators to mform 2R B EE EE Y reiteure: 022012024, 1000 AM EST
understanding and preparation for future disasters

Example of Global Deterministic Prediction System (GDPS) data.
Image courtesy of ECCC

* Weather prediction and climate modelling data is openly
available for use during the project
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https://eccc-msc.github.io/open-data/msc-data/nwp_gdps/readme_gdps_en/
https://eccc-msc.github.io/open-data/msc-data/nwp_gdps/readme_gdps_en/
https://pavics.ouranos.ca/
https://eccc-msc.github.io/open-data/msc-data/nwp_gdps/readme_gdps_en/
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Input: GenAl Roadmap Recommendations for in Wildfire Insurance

Below is a four-phase roadmap outlining the key activities and deliverables necessary to effectively integrate Generative Al (GenAl)

into wildfire insurance workflows.

[iphase I foetiverables T

Phase 1: Foundation Building

Stakeholder Identification

Stakeholder map, engagement
framework, and collaboration
plan.

Phase
Phase 3: Pilot Implementation

Deliverables T

Data Inventory & Gaps Analysis

Dataset inventory, gap analysis
report, and prioritization matrix
for data sources.

Prototype Development

Governance Framework
Development

Governance framework document
aligned with legal and ethical
considerations.

Dataset Integration

Phase 2: Use Case Development

Pilot Testing & Iteration

Phase 4: Scaling & Optimization

Functional prototypes
demonstrating Al capabilities in

real-world scenarios.
Integrated data platform enabling

GenAl model deployment.
Pilot results, stakeholder feedback

reports, and iterative model
improvements.

Use Case Prioritization

Use case catalog ranked by
impact, feasibility, and ROI.

Operationalization

Technology Assessment

GenAl solution matrix with
technology alignment to specific
use cases.

Continuous Improvement

Proof-of-Concept (PoC) Design

PoC proposals with resource,
timeline, and evaluation metrics.

Ecosystem Expansion

Full-scale implementation plans and

training modules for end-users.
Performance dashboards,

compliance checks, and periodic

technology updates.
Partnership agreements and

expanded stakeholder networks for

broader adoption.

Y



CHALLENGES IN EXPLOITING GENAI WITHIN
THE CLIMATE RESILIENCE DOMAIN

Generative Al has immense potential for transforming geospatial applications, particularly in
areas like climate resilience and disaster management. However, leveraging this potential comes
with unique challenges, as GenAl systems often struggle to handle the complexities of geospatial
data and domain-specific requirements. The following sections explore critical issues such as
geospatial awareness, hallucinations, climate-specific contexts, and integration with geospatial
standards and APls.

2.1. Geospatial Awareness in Generative Al Systems

Generative Al systems face inherent challenges in understanding and referencing geographic
locations. Unlike humans, who perceive locations through lived experiences, context, and
intuitive spatial reasoning, GenAl'’s grasp of geospatial information is limited to the data it is
trained on or linked to. This limitation raises several issues critical to the effective application
of GenAl in domains requiring geospatial awareness, such as climate resilience or disaster

management.



Where we are headed in the coming year

* Continuing to support discussions for OGC Climate Resilience activities.

* Supporting publication and communication of recently completed OGC climate resilience work.



Next quarter WG communications plan

* Communication of recently completed engineering reports.

« Communication of DGGS pilot activities and participation opportunities.



Session Agenda

Ryan Ahola (Natural Resources Canada) - Overview of upcoming Discrete Global
Grid Systems project and links to climate resilience

Ajay Gupta (HSR.Health) - Enhancements to the Heat-Health Risk Index

Motions:

* Matt Tricomi (xentity corporation) - Approving Generative Al for Wildfire State-of-
the-Art Engineering Report

* Stelios Contarinis (HARTIS Integrated Nautical Services) — Approving Climate
and Disaster Resilience Pilot 2024 Engineering Report

Group Discussion — Next steps for DWG



Open

Document Approval Motion Qﬁ Geospatial

Consortium

* The Climate Resilience DWG recommends that the OGC Technical Committee approve release of 25-012 “D030 -
Generative Al for Wildfire State-of-the-Art Engineering Report” as an OGC Public Engineering Report.

* Pending any final edits and review by OGC staff

 Paper has been reviewed by sponsor and accepted since February 17, 2025 [No changes made since then except DOI
added]

* There was no objection to unanimous consent.

 Short summary: As part of OGC Disasters and Climate Resilience Pilot [V Phase 2, this D-030 Generative Al for WildFire
State-of-the-Art Engineering report delivers a comprehensive Generative Al for Wildfire which assessed Generative Al
technology on workflows for wildfire risk, hazard, and impact workflows typical in the insurance sector. This deliverable
builds on Xentity’s expertise and contributions to Phase 1 (D-123) for advancing the integration of Generative Al (GenAl)
technologies into wildfire risk, hazard, and insurance workflows. Phase 1 (D-123) provided a U.S. data focus across all
wildfire use cases and went deeper into broader GenAl governance, capabilities and technology approaches in LLM, RAG,
NLP integration, GANs, and Al Agent integration.

* Thisreport outlines key GenAl-driven use cases relevant to wildfire resilience, response, and risk assessment. This report
centers on leveraging Generative Al (GenAl) to strengthen wildfire insurance and preparedness efforts in Canada,
addressing social impact, operational efficiency, and business resilience. Specifically, the use case focus, and needed
data focuses on Helping People and Business Management as it relates to Wildland Fire Insurance Stakeholders. Phase 2
includes an inventory of over 200 Canadian wildfire-related data sources categorized in data subject areas of Wildland Fire
National Strategy & Management, National Base Data Layer Information, and Risk Indicators, Analysis, and Assessment
which would be needed for GenAl Training data.

132nd OGC Member Meeting, Merida, Mexico


https://gitlab.ogc.org/ogc/CDRP-2024.2/-/tree/main/D030/report/With%20DOI?ref_type=heads
https://gitlab.ogc.org/ogc/CDRP-2024.2/-/tree/main/D030/report/With%20DOI?ref_type=heads
https://gitlab.ogc.org/ogc/CDRP-2024.2/-/tree/main/D030/report/With%20DOI?ref_type=heads
https://gitlab.ogc.org/ogc/CDRP-2024.2/-/tree/main/D030/report/With%20DOI?ref_type=heads
https://gitlab.ogc.org/ogc/CDRP-2024.2/-/tree/main/D030/report/With%20DOI?ref_type=heads
https://gitlab.ogc.org/ogc/CDRP-2024.2/-/tree/main/D030/report/With%20DOI?ref_type=heads
https://gitlab.ogc.org/ogc/CDRP-2024.2/-/tree/main/D030/report/With%20DOI?ref_type=heads
https://gitlab.ogc.org/ogc/CDRP-2024.2/-/tree/main/D030/report/With%20DOI?ref_type=heads
https://gitlab.ogc.org/ogc/CDRP-2024.2/-/tree/main/D030/report/With%20DOI?ref_type=heads
https://gitlab.ogc.org/ogc/CDRP-2024.2/-/tree/main/D030/report/With%20DOI?ref_type=heads
https://zenodo.org/records/12721058
https://zenodo.org/records/12721058
https://zenodo.org/records/12721058
https://zenodo.org/records/12721058
https://zenodo.org/records/12721058
https://zenodo.org/records/12721058

Open

Document Approval Motion - CDRP 2024.2 D001 Qﬁ Geospatial

Consortium

The Climate Resilience DWG recommends that the OGC Technical Committee approve release of 25-010 “D001 - OGC

Climate and Disaster Resilience Pilot 2024.2 Engineering Report” as an OGC Public Engineering Report, pending any final
edits by OGC staff.

* There was no objection to unanimous consent

Short summary: The OGC Climate and Disaster Resilience Pilot 2024.2 explores how Generative Al (GenAl) can enhance
climate resilience and disaster management through integration with geospatial data systems. The pilot focused on
developing Al-powered virtual assistants, evaluating data maturity, and creating demonstrators in areas such as flood risk,
wildfires, coastal vulnerability, and public health. Techniques like Retrieval-Augmented Generation (RAG) and Chain-of-
Thought (CoT) reasoning were used to improve the quality and contextual relevance of Al responses.

Key findings highlight both the opportunities and challenges of using GenAl in geospatial applications. While GenAl shows
promise in translating complex data into actionable insights, it also suffers from issues like hallucinations and limited spatial
reasoning. The report recommends enhancing metadata standards, aligning Al tools with OGC-compliant APIs, and
strengthening interdisciplinary collaboration to ensure trustworthy and interoperable Al integration.

132nd OGC Member Meeting, Merida, Mexico


http://cdrp-2024-2-ogc-c4be4f57a5d33b1ee666e591deba9ef426dd20c1c737d98.pages.ogc.org/documents/D001/document.html
http://cdrp-2024-2-ogc-c4be4f57a5d33b1ee666e591deba9ef426dd20c1c737d98.pages.ogc.org/documents/D001/document.html
http://cdrp-2024-2-ogc-c4be4f57a5d33b1ee666e591deba9ef426dd20c1c737d98.pages.ogc.org/documents/D001/document.html
http://cdrp-2024-2-ogc-c4be4f57a5d33b1ee666e591deba9ef426dd20c1c737d98.pages.ogc.org/documents/D001/document.html
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The most important thing for this Working

Q rere:!‘,‘ferdlscds's'ion about evolution of GIMI format.

* CubedEnvSec presentation showing important results in the integration using rasdaman
ecosystem.



Agenda

* Cube4EnvSec: Interoperable Al-Cube Federations with Cloud/Edge
Integration by Peter Baumann [Constructor University] (30 min)

* OGC Testbed 20: GIMI| Lessons Learned and Best Practices Report by
Nuria Julia [UAB CREAF] (30 min)

* OGC 24-042r1: OGC Testbed-20 GIMI Open Source Report by Sina
Taghavikish [OGC] (30 min)
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Document Approval Motion

* The Defense & Intelligence recommends that the OGC Technical Committee approve release of 24-042r1 “GIM|
Open-Source Report”as an OGC Public Engineering Report.
* Pending any final edits and review by OGC staff
 <Any Discussion Points that the TC needs to be aware of> None
* There was no objection to unanimous consent

* This GIMI Open-Source Report documents the results of the OGC Testbed-20 work performed to evaluate and
enhance open source libraries and tools in support of the GEOINT Imagery Media for ISR (GIMI) format.The GIMI
format has the potential to grow and gain popularity by building upon existing open-source software. Recent
integration work, particularly with libheif, aims to align with the GIMI profile and enhance architectural
robustness. The libheif library provides the capability to decode and generate all conformant still-image HEIF/AVIF
files, including HDR, and uses the color transformation matrices specified in the color profile. The High-Efficiency
Image File Format (HEIF) is a digital container format for storing individual digital images and image sequences.
The work performed in the OGC Testbed-20 GIMI initiative has significantly enhanced libheif’s functionalities,
further supporting the GIMI profile and its architecture, thus benefiting the broader HEIF user community. This
effort included improvements for HEIF file support in prominent projects such as GDAL and the Apache Spatial
Information System (SIS). Two modules were developed within Apache SIS for handling a subset of the HEIF file
format: A pure-Java GeoHEIF reader, currently in the incubator stage, and a native C/C++ GDAL binding, set to be
included in the upcoming Apache SIS 1.5 release. Both modules enable tiling capabilities. Key features
emphasized include multi-resolution pyramids, tool extensions, network streaming, and the introduction of new
data types. A novel tiling strategy, along with detailed API specifications for tiled images, has emerged from the
Testbed-20 GIMI work.



Document Approval Motion

* The Defense and Intelligence DWG recommends that the OGC Technical Committee approve release of [24-040r1] “GIMI
Lessons Learned and Best Practices Report as an OGC Engineering Report.

Pending any final edits and review by OGC staff.
No discussion

There was no objection to unanimous consent

* Documents and summarizes the discussions and lessons learned of the GEOINT Imagery Media for ISR (intelligence, surveillance and
reconnaissance) (GIMI) Task

* Todevelop, implement, and validate content that will form the basis of a future GIMI Standard, addressing specific standardization issues within the context of
payload optimization and metadata management.

* To evaluate the performance and quality impacts of various design choices to determine the most efficient design options for the GIMI implementation.
* Presents a set of recommendations for the HEIF format as well as some of the experimentation performed during OGC Testbed 20.

* The objectives of this Report are to:
* |dentify best practices on how to combine HEIF boxes and propose a new box for tiles.
* Provide best practices on the use of the affine transformations as a georeference mechanism and to use NaN as nodata value.

 Describe some implementations to read, write, and present GeoHEIF files.
* |dentify ISR use cases which can benefit from GEOINT analysis of geotagged video synchronized and aggregated with data from other sources.
* Provide considerations on how to storage the information in "mdat  box forimage sequence (frames and metadata).
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Agenda

* Areportonrecent CEOS ARD achievements and future direction:
* Dave Borges, NASA, CEOS ARD Lead

* Review report and vote on a motion, Information Interoperability Report:
* https://portal.ogc.org/files/?artifact_id=111145&version=1
* Sina Taghavikish, Project Manager for International R&D Projects, OGC



https://portal.ogc.org/files/?artifact_id=111145&version=1
https://portal.ogc.org/files/?artifact_id=111145&version=1

About this Working Group

* The Emergency and Disaster Domain Working Group works on well, Emergency and Disaster
related issues ...
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INFORMATION INTEROPERABILITY REPORT

* The EDM DWG request the Technical Committee to approves [OGC 25-011] INFORMATION
INTEROPERABILITY REPORT as a public Report

* NOTUC motion passes

e Semi-short abstract:

Mapping the OGC Environmental Data Retrieval APl (EDR-API) to the Common Core Ontologies
(CCO) a suite of eleven mid-level ontologies built upon the ISO-standard Basic Formal Ontology
(BFO) is essential for advancing semantic interoperability in the context of emergency response
and disaster management. While the OGC community has developed the EDR-API standard

to support data discoverability, querying, and transfer in accordance with FAIR principles, the
DoD/IC utilizes the CCO and its relevant domain extensions (such as the Atmospheric Feature
Ontology, Hydrographic Feature Ontology, and Sensor Ontology) to structure information and
enable effective content discovery. Aligning the OGC EDR-API with the CCO suite ensures

that environmental and geospatial data can be semantically integrated and interpreted across
systems, thereby improving coordination, situational awareness, and timely decision-making
during emergencies.

Y
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Document Approval Motion

* The GeollFF.SWG recommends that the OGC Technical Committee approve release of OGC 24-
041 “OGC Testbed-20 GIMI Benchmarking Report” as an OGC Engineering Report.

* Pending any final edits and review by OGC staff
* Track work in W3C was discussed which is covered in other GIMI Testbed-20 reports
* There was no objection to unanimous consent

* The OGC GIMI Benchmarking Report documents the evaluation of implementations of the OGC
Geographic Tagged Image File Format (GeoTllFF) Standard and Cloud Optimized GeoTllFFs (COGs)
to see how they perform compared to the new “GEOINT Imagery Media for ISR” (GIMI) standard.
The focus was on understanding the costs and efficiency of these different formats, particularly in
terms of how data is managed across programming languages.
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The most important thing for this Working Group is...

* The code sprint report was summarized, and a motion passed to present it a discussion paper.

* For more, read the report
https://ogcincubator.github.io/metadata-codesprint2024/document.html



https://ogcincubator.github.io/metadata-codesprint2024/document.html
https://ogcincubator.github.io/metadata-codesprint2024/document.html
https://ogcincubator.github.io/metadata-codesprint2024/document.html

What we talked about this week

* |[SO 19115-1:2014 Geographic information — Metadata - Fundamentals
revision project update and ISO/TS 19115-5 Geographic information — Metadata Part 5: DCAT
mapping project

* WorkonISO 19115 is alighed with the work of the GeoDCAT SWG (and vice versa). Several
members of the OGC DWG and SWG are also active in WG7 of ISO TC211



What we talked about this week

* Practical example of using the building blocks tested
£ iL " A0 '

GeoDCAT implementation using OGC AP Records

About this tegister
han  Buliding Blocks list GooDCAT mappang for OGC AP| Recordy

GeoDCAT mapping for OGC API Records @ D

o< . @20, geodcat  geodcat -records ﬁ

eaared Bu
GecOCAT « PROV profile

GeoDCAT mapping for DGC AP GeoDCAT profile of OGC AP] Records bings the OGC API Records schema 10 the GaocDCAT profile of DCAT. This 1S a work in progress 10 establish the scope of GeoDCAT to semantically describe existing spatial metsdata schemas availsble profile

GecOCAY poing for STAC col
magaing for of (O ABOUT ) EXAMPLES ()} JSON SCHEMA @& SEMANTIC UPLIFT o~ VALIDATION [ TRANSFORMS

GecDCAT mageing to STAC item

GeoDCAT peofde of STAL Accur

° AR examples and 1ess for This buliding block pass valaation

GeoDCAT profie of STAL Blectr

Description

GeoDCAT implementation using OGC API records JSON schema
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This profile extencs & bulldng Block 1hat uses The oMcial JSON-LD comest for DCAT bound 10 the 0GC A Recoeds
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Dependencies

e

GeolCAT mapping for 0GC API Becords

"
DCTAT Records deding - GeoDCAT profile .
K e ’
“ A
DCAT V3

Schema for recorsGeo 508 OGC APY Recorgs Omtology

L
) Schema . . GeoDCAT implemenssanon usng 0GC
- DCAT 2 Omtology

Moce! @ 0GC A1 Records

https://ogcincubator.qgithub.io/geodcat-ogcapi-records/bblock/ogc.geo.geodcat.geodcat-records

GeoDCAT mappmg for OGC API Records

DCAT/Records blndmg ADCAT PfOf"e

o \o\‘

Schema for recordGeoJSON OGC API Records Ontology

‘ DCAT V3

DCAT 2 Ontology


https://ogcincubator.github.io/geodcat-ogcapi-records/bblock/ogc.geo.geodcat.geodcat-records
https://ogcincubator.github.io/geodcat-ogcapi-records/bblock/ogc.geo.geodcat.geodcat-records
https://ogcincubator.github.io/geodcat-ogcapi-records/bblock/ogc.geo.geodcat.geodcat-records
https://ogcincubator.github.io/geodcat-ogcapi-records/bblock/ogc.geo.geodcat.geodcat-records
https://ogcincubator.github.io/geodcat-ogcapi-records/bblock/ogc.geo.geodcat.geodcat-records
https://ogcincubator.github.io/geodcat-ogcapi-records/bblock/ogc.geo.geodcat.geodcat-records
https://ogcincubator.github.io/geodcat-ogcapi-records/bblock/ogc.geo.geodcat.geodcat-records

Where we are headed in the coming year

* Bi-weekly meetings to regular monthly meetings.

* Discussion paper will be presented to the consortium

* Callfor contributions from members working on implementations of metadata standards, mapping of
standards, own ‘profiles’, etc.



Next quarter WG communications plan

* GeoDCAT meetings shifted from bi-weekly to monthly
* More practical focus with things ‘to-do’ between two meetings



Session Agenda

Overview of ongoing metadata work

Publication of the GeoDCAT code sprint report

What happens with geospatial metadata in data space federated catalogues

How to train your Application Profiles - OGC Building Blocks and DCAT

1ISO 19115 developments: revision of ISO19115-1 and new ISO19115-5
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Document approval motion

* The MetaCat DWG recommends that the OGC Technical Committee approve release of [OGC 24-
063] “November 2024 Metadata Code Sprint Summary Report” as an OGC Discussion Paper
pending any final edits and review by OGC staff

* There was no objection to unanimous consent

* The document discusses activities and findings from the Nov 2024 metadata codesprint. It

Includes analysis of common patterns and challenges from ISO and OGC metadata
standardization activities.
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Conference on
Geoinformation 2025

Three Geoconferences’in one place join for
supporting‘the:Sendai FrameworkéforaDisaster Risk
Reductlon and ithegSustainable Development Goals

e | ;.. _—-—u_ - ——— -l 4_58

] NOVEI\/I BER 24 - 28 SAVE
" MERIDA, YUCATAN: |THE DATE

Geo-Information for
Disaster Management

G' M XVI Gi4DM
i\/[ CONFERENCE

D

e N ENGATON
WORKSHOPS

@selpermx n Selper México Oficial

MERIDA YUCATAN
MEXICO 2025

More information coming soon: http://www.selper.org.mx/

Conference on
Geoinformation 2025

November 24th to 28th, 2025, Mérida, Yucatan,

Mexico.
This meeting will host 3 conferences:

« 16th Geoinformation for Disaster Management
(GiaDM),

« XXVI National Congress SELPER Mexico

« XI SELPER Educational Workshops of Central
America and the Caribbean.

With your registration for the
Conference on Geoinformation
you will have access to the 3
conferences.

Conference website

https://www.selper.org.mx/conference-on-geoinformation-2025
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The most important thing for this Working Group is...

* Publish an Al-ready Agriculture Information Model (AIM) core specification together with a
harmonised metadata profile to enable standards-based Retrieval-Augmented Generation and
other LLM workflows across OGC spatial data services.



What we talked about this week

AIM core spec: layered ontology, JSON-LD, SHACL,; draft timeline agreed.
Al-native metadata profile bridging ISO 19115/ DCAT / STAC.

Grid geoinformation as compact LLM context.

Roadmap for joint AIM x SensorThings x Metadata x GeoAl standardisation.
RAG prototype using real-time SensorThings loT streams.



Agriculture Information Model — AIM - recap

AIM aims to establish the basis of a common agricultural data space, enable the
Interoperation of different systems, and the analysis of data produced by those systems
In an integrated manner

AIM follows a modular approach in a layered architecture:

* realized as a suite of ontologies and associated JSON-LD contexts enabling both the
specification of formal semantics, and a simple adoption and implementation by tech
providers, plus a set of SHACL shapes enabling validation of data at the semantic level.

* Implemented in line with best practices, reusing existing standards and well-scoped
models

* establishes alignments between base models to enable their interoperability and the
integration of existing data

* published with resolvable PIDs (w3id.org) to ensure a long-lasting reference



AlIM domain layer

* Defines agri-specific concepts and properties covering different aspects of interest of agri related
applications and data sources

* Aligns relevant vocabularies in the sector allowing interoperability and integration of existing data

SOurces

W3id
W3C Permanent Identifier
Community Group

https://w3id.org/demeter/
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EPPO Global Database

EPPO
g" Global

Database
2 Kingdom Plantae ( 1PLAK)
2 Phylum Magnoliophyta ( 1IMAGP)
> Class Angiospermae ( 1ANGC)
> Category Commelinids ( 1COMD )
> Order Poales ( 1POAO)
> Family Poaceae ( 1GRAF)
> Subfamily Panicoideae ( 1PANS)
> Genus Zea ( 1ZEAG)
> Species Zea mays ( ZEAMX )



Having decided for context enrichment, how to find the area of interest?

@ JACKDAW | PoliruralPlus X +

* We could geocode o 0 2 ek ©9A  KEDLODBGO
questions — but the JACKDAW
ri C h n e S S a n d m u lt it u d e Just-in-time Al Coordinator for Knowledge Discovery and Analytics on a World-scale
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. What can we do when we have a pile of grid data?

* We can easily lookup values to
add to the context of LLMs as
codeblocks inside Markdown

 We can correlate information
across multiple dimensions
deemed relevant and determine
if there is e.g. over-supply or
under-supply for a given type of
activity in an area.

* Bycomparing e.g. demography
with number of pubs we can
determine the median and mean
population size served by each
pub — and then identify areas
where there are less pubs than
the population might indicate




Role of LLMs in the metadata lifecycle

Interface
Natural language
access to metadata

Validation

Detect inconsistencies,
assign quality scores

Input
Refine user queries
using metadata

Augmentation
Enrich or complete
missing metadata

Selection
Recommend relevant
metadata schemas

Gathering
|dentify tools/services
to access content




Metadata Intelligence HUB: Solution Concept

Toolbox Layer
User and Al-facing services for metadata-driven interaction

Metadata Catalog Layer
Core infrastructure for schema management and publication

* Schema Library Natural Language Query Interface

e Supports ISO 19115, DCAT, STAC, custom schemas < > * Translates human queries into structured metadata
e \ersioning, validation, and documentation of actions
metadata models Interplay Between Layers Schema Selection Service
* Ontology Mapping & Al Support Toolbox interacts with catalog as * Identifies the most relevant metadata models for
Schema alighment via mapping standards (e.g., both a metadata consumer and the query
SSSOM, SHACL) producer Query & Synthesis Engine
LLM-assisted field mapping and label translation Enables: * Executes cross-schema and cascading queries
Experi-mental layer for dynamic, Al-generated « Context-aware querying * Synthesizes responses from distributed metadata
Mappings * Result interpretation Response Contextualizer
* Publication Pipeline « Feedback loops for metadata + Adds explanation, provenance, and links to source
* Output in native schemas and transformed enrichment data
(interoperable) profiles
e Full audit trail and optional governance workflows
Domain-specific LLM fine-tuning Usage-driven adaptation Metadata governance panel
(e.g., agri-environmental) Learning from user interactions Review & approval workflows

Y



Civil loT & SensorThings API

* One-stop lol data service: air, water, disaster, etc.

* Based on OGC SensorThings API

* Key entities: Things, Locations, Datastreams, Observations
* Enables accurate, standards-based data access

Sensor

+ name: CharacterString
+ description: CharacterString

+ encodingType: ValueCode

ObservedProperty

+ definition: URI

+ name: CharacterString

+ description: CharacterString

+ properties: JSON_Object [0..1]

class STAplus Sensing Entities /

+ observations

Observation

1

+party [0..1 +party |0..1 +groups | 0.° +children
0..
Party Sensor ObservedProperty License ++groups Group
+ desaiption :CharacterString [0..1] + name :CharacterString + name :CharacterString + name :CharacterString 0.1 0.°|+ name :CharacterString
+ suthld :CharacterString + desciption :CharacterString + definition :URI + description :CharacterString + desaiption :CharacterString
+ role :PartyRoleCode = individual + encodingType :ValueCode + desciption :CharacterString + definition :URI + purpose :CharacterString [0..1]
+ displayName :CharacterString [0..1] + metadata :Any + properties :JSON_Object [0..1] + logo :CharacterString [0..1] + endTime :TM_Instant [0..1]
- personslData :JSON_Object [0..1] + properties :JSON_Object [0..1] + properties :JSON_Object [0..1] + ceationTime :TM_lnstant [0..1]
1 perty + properties :JSON_Object [0..1]
+party [+0.1¢ | 0.1 +sensor | 1 0.1
0.7 +datastreams +datastreams _ +groups | 0.°
+license
+datastreams  0..° 0.
Datastream :
+dstastreams 0..° [+ name :CharacterString +observations|0..* <relations 4k¢0.ons | 0.
+ desciption :CharscterString -~ v I
+ observationType :ValueCode e +subject 0.° Relation
+ unitOfMessurement :JSON_Object + Time :TM_Obj
“ . . . . = |_Object -
Brolec +project 0.5 |+ edArea :GM_Envelope [0..1] 1 0.7+ resultTime :TM_instant ! Tsubjects |+ role (URI A
+ name CharacterSiring -~ + Time :TM_Period [0..1] e + desaription :CharacterString [0..1]
+ desaription ‘CharacterSting + resultTime :TM_Period [0..1] + resultQuality :DQ_Element 0. +objec o.-|* =xtemalObject :URI0.1]
! +dstastream 0..°| + properties :JSON_Object [0..1] + vali i + JSON_Object [0..1]
+ dsssification :ValueCode [0..1] +things | 0.0 +thing 1 validTime :TM_Period [0..1] <
+ termsOfUse :CharacterString r + parameters :JSON_Object [0..1][0..1 +objects -
+ privacyPolicy :CharacterString [0..1] Thin N T . ————
+ geationTime :TM_lnstant s +observations | 0. o
+ startTime :TM_nstant [0..1] + name :CharacterString +things Codal i
+ endTime :TM_Instant [0..1] + C Voo
+ url :URL[0..1] +_properties :JSON_Object[0..1] [ 0
+ i . i - + i cation:
properties :JSON_Object [0..1] <things | 0.
HistoricalLocatiug) countlobject) = 0: requires to use extemalObject to
express relation to subject
RolePartyCode + time :TM_lnstant +estureOfinterest | 1
R count(object) = 1: expresses s relation between two
+ individual *locations | 0 0..% |+historicslLocations FeatureOfinterest observations using the role.
+ institutional s + name :CharscterString
+ desaiption :CharacterString
+ name :CharacterString + encodingType :ValueCode
+ desciption :CharscterString + festure :Any
+ encodingType :ValueCode +location + properties :JSON_Object [0..1]
+ location :Anm
+ properties :JSON_Object[0..1] |1-*

STAplus Data Model (future proposed version)

1 | + observedProperty
+ metadata: Any
+ properties: JSON_Object [0..1]
1 + sensor 0. | + datastreams
Datastream
+ name: CharacterString
+ datastreams
+ description: CharacterString
Ou"(
+ observationType: ValueCode
+ unitOfMeasurement: JSON_Object
0.
+ observedArea: GM_Envelope [0..1]
+ datastreams
1 + thing + phenomenonTime: TM_Period [0..1]
Thing + properties: JSON_Object [0..1]
+ name: CharacterString
+ description: CharacterString + thing
+ properties: JSON_Object [0..1] 1
0..* | +things
0..* | + historicalLocations
0.* | +locations HistoricalLocation
Location + time: TM_Instant
+ name: CharacterString 0..* | + historicalLocations
+ description: CharacterString
+ locations
+ encodingType: ValueCode =
+ location: Any
+ properties: JSON_Object [0..1]

+ datastream

0z

+ phenomenonTime: TM_Object
+ resultTime: TM_Instant

+ result: Any

+ resultQuality: DQ_Element [0..*]
+ validTime: TM_Period [0..1]

+ parameters: JSON_Object [0..1]

0..*| + observations

1 |+ featureOfinterest

FeatureOfinterest

+ name: CharacterString

+ description: CharacterString
+ encoding Type: ValueCode
+ Feature: Any

+ properties: JSON_Object [0..1]

The UML Data Model of the OGC SensorThings API



REARNHAE
I MEREESE

waizss
N4
WWAAAY
A~

System Integration

& B #RAPIIRFS

* Combines real-time classification + targeted RAG o/ BRRERAES
 Enables intelligent, reliable response to Civil loT
queries macansTs

AEKHERPRN RSN E

* Modular, scalable to other public datasets (amrmaren)

3 N
[IF9]

REMRHANER - KNENEPIREP - MEBOHER508E - ERREZRE
P - HAH508MERIZNWAIARE R RARPIEANYIEE - BEVEBOREERE
BRRIRMPIRE - MPIRKAL - MFISNKIE - BEHRE R KERERHKT
RIEVEFENER - BERRRBEEKRRNEE - EMXHKRRNBUSE

MAR -
\_ J .
EZ3 i HMTEM =3(3 i
v B . vaes EECEROE NARLS s MELANTRBIRR [+]
sz REAHVEE /N BREPLIHERS N/\\ e M) N ’\ [4=]:H O
/ Mm;x\ Civnlll-;T Taiwan "NN"S"EE""‘E""E """""""""""""" NCDR omsimiin @ Hﬁ!ﬂ@lﬁm é& < ”'Hw =

Integrated Application of Real-Time Query Response %



Where we are headed in the coming year

* Where we are headed in 2026
* Adopt AIM core standard + Al-metadata profile — target OGC approval Q3 2026.
* Issue RAG/LLM best-practice guide for OGC APIs — publish Technical Report Q2 2026.

* Complete cross-WG pilot (AIM x SensorThings x Metadata x GeoAl) — deliver validated
reference corpus and final report Q4 2026

* This week’s contribution
* Scope and timeline confirmed; working-draft updates authorised; pilot architecture approved.



Next quarter WG communications plan

* Conference paper - “Gridification of agricultural geodata for Digital-Twin workflows” (methodology
and early results); submission planned next quarter. Request OGC news item and social-media
promotion upon acceptance.

* Project blog series — One short technical post each from PoliRuralPlus, FOCAL, and FAIR2Adapt
describing Al-ready data/metadata practices and interim findings.

* Technical explainer — Brief OGC blog article outlining the forthcoming Al-native metadata profile
and its relevance to Retrieval-Augmented Generation.

* External coverage — No recent publications referencing the WG; continue monitoring and report
any new mentions immediately.



Session Agenda

 Karel Charvat Why we need new data and metadata models in the new World of Al and LLM

* Raul Palma Current status of AIM and future development
* Runar Bergheim Geoinformation in Al - a new spring for grid data
* Tony Kubicek New vision of Metadata in the time of Digital Twins and LLM

* Will Integrative Application of the Generative Al Dialogue Engine TAIDE Based on Advanced
RAG: A Case Study of The Civil loT Taiwan Data Service Platform



Ny
Architecture DWG Closing | :
Plenary Report o Il [ Le=

The 132nd OGC Member Meeting,

Mérida, Mexico

Nuria Julia | UAB-CREAF :
Joan Maso | UAB-CREAF cntroGCeons
Gobe Hobona | OGC : | | :

12 June 2025




The most important thing for this Working Group is...

* The increasing requirements for Integrity, Provenance and Trust (IPT) are leading to a growing need
for a Provenance Domain Working Group (DWG)



Session Agenda

* Josh Lieberman, Alan Leidner - Towards A Wireframe and Surface Fabric
Approach to NSDI (20 min)

* Linda van den Brink (Geonovum) - An update on the Geonovum OGC
Checker and Linter (20 min)

* Rajat Shinde (NASA IMPACT at University of Alabama in Huntsville) -
Introducing GeoCroissant: A Format for Machine Learning Datasets (20

min)
* Lucio Colaiacomo - Towards Establishing a Provenance DWG (30 min)



What we talked about this week

* Vision For Integrated Federal, State and Local Data — based on a surface fabric approach for NSDI

One Map To Bind Them All



What we talked about this week

e GeoCroissant as a metadata
format for Machine Learning

models

* Potential synergies with
Training Data Markup
Language for Al
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The Geonovum OGC checker

* Open source: https://github.com/Geonovum-labs/ogc-checker

* Runs as online validator at https://geonovum-labs.github.io/ogc-checker/
* As of now, supports validation of JSON-FG, OGC API Features part 1+2, OGC API| Records (new)

Geonovum OGC Checker: JSON-FG : O

1y {
2 "type": “Feature"”, _ _ _
3 "id": "DENW19ALO@OOgivSBL", [json-fg-1/0.2/conf/core] No violations found.
4 "conformsTo": [
5 "[ogc-json-fg-1-08.2:core]”,
< “[oge=ison-Fg-1-8.2:types-schemns]", [ilson-fg-1/0.2/conf/3d] No violations found.
7 "[ogc-json-fg-1-0.2:3d]"
8 1.
9 "featureType": "app:building”,
10 "featureSchema": "https://example.org/data/vl/collections/buildings/schema”, [ison-fg-1/0.2/conf/types-schemas] No violations found.
11 v "time": {
12 v "interval”: [
1z "2014-04-24T10:50:18Z",
14 i
15 ]
16 Y
17 "coordRefSys": "http://www.opengis.net/def/crs/EPSG/@/5555",
18 v "place™: {
19 "type": "Polyhedron™,
20 v "coordinates™: [
21 [
22 \ [
23 y [
24 [
25 479816.67,
26 5705861.672,
27 1ee
28 ]:
29 v [
30 479822.187,
31 5705866.783,
32 1ee
33 1,


https://github.com/Geonovum-labs/ogc-checker
https://github.com/Geonovum-labs/ogc-checker
https://github.com/Geonovum-labs/ogc-checker
https://github.com/Geonovum-labs/ogc-checker
https://github.com/Geonovum-labs/ogc-checker
https://geonovum-labs.github.io/ogc-checker/
https://geonovum-labs.github.io/ogc-checker/
https://geonovum-labs.github.io/ogc-checker/
https://geonovum-labs.github.io/ogc-checker/
https://geonovum-labs.github.io/ogc-checker/

Where we are headed in the coming year

* Development of a Charter for the Provenance DWG

* Purpose of the DWG: The mission and purpose of the proposed Provenance DWG is to investigate
requirements for an open international standard data model and encoding(s) that will benefit the
many disciplines and market domains that work with Provenance data and services.

 Expressions of Interest: Please contact Lucio Colaiacomo (luciocol@mac.com)
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Session Agenda

* Compound CRS Definitions for DGIWG GeoPackage profile —James Ressler

This was a short-format DWG meeting (30 minutes) where issues being encountered with compound
CRS and GeoPackage were presented. There will need to be follow-up communication to bring this
to final resolution. The goalis to ensure the CRS is completely defined in the CRS WKT and working
properly in software, and that the GeoPackage properly validates with DGIWG specific CRS ID values
and URIs in the GeoPackage spatial reference table fields.
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The most important thing for this Working Group is...

* One Very Important thing to this WG is the outreach and promotion of the DGGS suite of
standards.



What we talked about this week

* A key point of Discussion during this session was focused on the upcoming OGC Al-DGGS

Pilot. Ryan Ahola provided a briefing to the DWG on the currently a
Participants and the desired outcomes from this pilot.

ctive Request for

* We also had presentations from group members who are implementing OGC DGGS

Standards.

* Erin Li (University of Calgary) presented on how the rHealPix DGGS is being used to progress research
activities into improved statistics related to Atmospheric Methane Inventories.

* Jerome St-Louis (Ecere Corp.) presented on new approaches to DGGS projections, including more
appropriate treatment of latitudes when defining the geometries of DGGS Zones.

* Matthew Purss (Pangaea Innovations Pty Ltd) presented on work being done to develop and implement

4D DGGS - including a discussion of the different data management rec

uirements posed by the

different geometry structures of DGGS Zones across the dimensions (2D, 3D and 4D).



Where we are headed in the coming year

* There are numerous outreach and technical implementation activities scheduled for this year
that will provide opportunities for the DGGS community to further the testing and
implementation of DGGS technologies. These include:

* The OGC AI-DGGS Pilot

* TestBed 21

* The OGC Space Pilot

* Multiple OGC API Code Sprints
* The Living Planet Simposium




Next quarter WG communications plan

* Promotion of DGGS at the Living Planet Symposium - a dedicated DGGS stream will be held

as part of the conference.
 The OGC Al-DGGS Pilot will produce early/interim reports on the application of DGGS to Al-

enabled Disaster Management scenarios.



Session Agenda

Intro and Logistics
5 Minutes DGGS DWG Chair(s)
Project Briefing: OGC DGGS Pilot

25 Minutes (Ryan Ahola [Natural Resources Canadaj)

Beyond the Graticule: Spatially Explicit Methane Inventories Using Discrete Global Grids
* 15 Minutes (Erin Li [University of Calgary])

Update on Icosahedral Equal Area Projections and DGGRS support in DGGAL

* 15 Minutes (Jerome St-Louis [Ecere Corporation])

4D DGGS Research and Applications
* 15 Minutes (Matthew Purss [Pangaea Innovations Pty Ltd])
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The most important thing for this Working Group is...

* Nothing major at the moment. The DWG would like input on what its major focus should be.



What we talked about this week

 Should OGC work on a standard for vocabulary services?

* Gathering use cases & requirements for the new version of GeoSPARQL, adding support for 3D
geometry & topology

* How spatial knowledge graphs can help improve LLMs



Where we are headed in the coming year

* What are the longer-term goals for the Working Group
* Did this week contribute to those goals?
* Are any documents or other deliverables in work?



Next quarter WG communications plan

* Once we finish the 3D GeoSPARQL whitepaper, that would merit some communication by OGC to
bring it to the attention of a wider audience

* Thereis a call for participation for a Vocabulary Service Standard
https://www.ogc.org/requests/vocabulary-service-standard/



https://www.ogc.org/requests/vocabulary-service-standard/
https://www.ogc.org/requests/vocabulary-service-standard/
https://www.ogc.org/requests/vocabulary-service-standard/
https://www.ogc.org/requests/vocabulary-service-standard/
https://www.ogc.org/requests/vocabulary-service-standard/

Session Agenda

* Metadata Needed to Bring Provenance to GeoAl Using Spatial Knowledge Graphs — Nathan
McEachen

* A standard for vocabulary services - Ingo Simonis

* Update on the GeoSPARQL 3D whitepaper - Linda van den Brink
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The most important thing for this Working Group is...

« Explore the overlap between the Urban Digital Twins and Geo for Metaverse DWGs



What we talked about this week

» EXxiting new visualisation approaches, such as Gaussian Splats that promise a 10-100x
iIncrease In fidelity and removal of unwanted artefacts without changes in
photogrammetric source data acquisition

 The usefulness of the inclusion of the word ‘urban’ in UDT

* Relevance of ISO/TC211 NWIP on metadata for UDTs, resulting from initial discussion at
Rome Member meeting earlier this year.

» Alignment between the UDT and Geo4MV DWGs



Where we are headed in the coming year

« More joint discussions/meetings between UDT and Geo4MV



Session Agenda

» Geospatial Gaussian Splat Layer, Part 2 of Previous Geo for Metaverse, by Amanda
Morgan [Cesium/Bentley], Tam Belayneh [Esri], & Konrad Wenze [ESRI]

» Draft ISO/NP TR Extended Metadata Standards for Urban Digital Twins, by Kyoung-
Sook Kim [National Institute of Advanced Industrial Science and Technology] & Carsten

» Current state of Affairs - Geo for Metaverse DWG, by Tam Belayneh [Esri]
» Current state of Affairs - UDT DWG, by Carsten Ronsdorf [Ordnance Survey]

* Discussion about alignment and strengths of both DWGs [all]



UDT Current state of affairs

 Discussion paper: Urban Digital Twins: Integrating Infrastructure, natural environment and people

« January 2025 Panel discussion

* Breadth of Urban Digital Twin work and focus areas

« Use cases?

 \What should we focus on?


https://docs.ogc.org/dp/24-025.html
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The most important thing for the Met Ocean Domain Working Group is...

(Getting ZoHo to work reliably and consistently on a variety of platforms)

* Approval and publication of OGC API-EDR Part 3: Service Profile Support
* This is actually a profile of ModSpec, so potentially useful for other APls



What the Met Ocean DWG talked about this week

Projects/standards/WGs of interest:

APl EDR Part 1, Part 2, Part 3: Profiles, etc
CoverageJSON Community Standard V1.0.1, V1.1
Abstract Conceptual Model for Time

TSML TimeSeriesML V2.0 and CoverageJSON
BAG

Metadata consistency and tools across domain specific, geo-specific, generic formats E.g. Zarr,
GeoZarr, VirtualiZarr, etcm including controlled vocabualries, taxonomies, ontologies

o g s~ b=

Other topics:

* Put OMS namespace in API-EDR and CoverageJSON

* Multilingual supportin EDR -implies preferably all APls —therefore API-Common Part 1: Core V1.1
* CoveragelJSON time only domain for TSML

* CoverageJSON Parameter groups for TSML



Where the Met Ocean DWG is heading in the coming year

 Publish OGC API-EDR Part 1: Core, V1.2

* Enhance OGC CoverageJSON Community Standard to support multiple, custom axes

* Publish OGC API-EDR Part 3: Service Profile Support and begin adoption process at Boulder MM
Start work on OGC API-EDR Part 4: Aggregations and Statistics




Next quarter Met Ocean DWG communications plan

* Weekly online meetings



Met Ocean DWG Agenda

Welcome, introduction and technology struggles (5 mins)

Brief current status of Met Ocean projects, Chris Little (15 mins)

BAG update, Steve Olson (5 mins)

Status of API-EDR Part 3: restrictive Service Profile Support, Chuck Heazel (10 mins)
Use of OGC API-EDR and CoverageJSON at ECMWEF, Adam Warde (15 mins)

RODEO EDR Implementation, Mikko Rauhala, Mikko Visa, Havard Futsaeter (10 mins)
TSML update, Paul Hershberg (10 mins)

Questions and discussion, All (20 mins)

Any Other Business (5 mins)
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The most important thing for this Working

Qhe secupty working group spun of a SWG a while back for the development of a standard to
advertise security controls both in Human and Machine readable formats.

* The group should consider following the results and drafting some Best Practices for
Implementing security controls with an APl service.



What we talked about this week

* There was an interesting presentation on Integrity, Provenance and Trust presented by Joan Maso. If you
missed the presentation please check out the slide deck at

https://portal.ogc.org/files/?artifact id=111241.

The OGC APl Common - Security SWG provided an overview and a demo on the work they are doing.

* The main take away from the presentation is that there is no one standard for advertising security
controls currently that will cover every case.

* Open APl documentation can cover some controls and associate them with an endpoint.

e OGC Conformance could be used to document the existence of a control but doesn’t associate it
with an endpoint.

e OGC Conformance may not have an OGC conformance class the covers a control.
* Other Standards Agencies may have conformance classes that do cover the control.
 Well-Known |IETF standards many have a way to advertise some controls with relation links.

* Well-Know.api-catalog provides a way to advertise multiple APIs as well as document APl endpoints
with relation links for each APl in the form of a linkset expressed in JSON.


https://portal.ogc.org/files/?artifact_id=111241

Where we are headed in the coming year

* The OGC API Common - Security SWG should finish the standard for advertising security
controls.

* The Security DWG will look in to drafting some Best Practice Guides for Developers
interested in adding security to their APIs.



Next quarter WG communications plan

* The OGC API Common - Security SWG announces meetings on the portal every two weeks.
Please feel free to sign the Observer Agreement and attend those meetings.

* The Security DWG and the OGC APl Common - Security SWG will be presenting update on
ongoing security efforts and the progress on the Standard at the next Member Meeting.



Session Agenda

* Agenda item
* |IPTinthe EU Project AD4GD- By Joan Maso and Andreas Matheus
e OGC API Common - Security SWG Overview and Demo
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