Why are traditional SDIs not enough?
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Spatial Data Infrastructure (SDI) implemented

Spatial data management

Spatial data usage

... let’s take a look at the typical journey to find and use data in an SDI -
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1. Open the geoportal in the browser



RARTEN UHD OATEN HFORMATMONER

2. Navigate to search for geodata
3. Enter your search text — optionally using structured search criteria (e.g. format)
4. Browse through the results and select a dataset to look at more closely
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5. View the metadata
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6. Copy the WFS GetCapabilities URL
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/| Neue WFS-Verbindung anlegen

Verbindungsdetails

NRW - ALKIS vereinfacht

|https:fh\-w-n-.wfs.nrw.de Jjaeobasisfwfs_nw_alkis_vereinfacht?SERVICE =1

Authentifizierung Konfigurationen

Geben Sie einen Benutzernamen und ein optionales Passwort ein, wenn der Dienst Basic-
Authentifikation erfordert

Benutzername

Passwort

Version Automatisch
Maximale Objektanzahl

Achsenarientierung ignorieren (WFS 1. 1)WFS 2.0)

Achsenorientierung invertieren

/' WFS-Layer des Servers hinzufiigen

Serververbindungen

NRW - ALKIS vereinfacht

Verbinden

Laden

Titel als Layernamen verwenden
® Nur Objekte laden, die sich mit dem Kartenausschnitt Gberschneiden

Koordinatenbezugssystem

EPSG:4258

Hinzufiigen Abfrage erstellen

Schliefien

Dialog offen halten

7. Open a WFS client application and access the data via the WFS service
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7. Analyse the record to determine if it contains the information you needed
... then you can start using the data! .



Finding, accessing and using data published though SDIs based on OGC
Web services is difficult for non-expert users.

1. prior knowledge about geoportals is needed — most people start
with a search engine

2. geoportals and their catalogues, by design, only provide access to
metadata — not the data itself

3. geographic metadata (ISO 19115) is for GIS specialists — it is hard for
many to understand

(cont.)



(cont.)

4.

OGC capabilities documents are hard to interpret — what do you do
with this huge XML document?

there are no links to the data itself in the capabilities document — so
you need to query the Web service

OGC Web service standards are complex — you need expert
knowledge to build your own query, or use a special application to
do it for you which many users will not have

the data itself is often difficult for non-expert users to understand
and use — domain specific complexities (data models, coordinate
reference systems, formats etc.) need further explanation, but links
to documentation are often unavailable



But there is another way:

... let’s repeat the “find and use” journey using the Webby approach -

11



enter search criteria for the data using a browser and search engine

browse through the results and check if one seems to provide your
desired data or refers to it

click through to browse the data and determine if it contains the
required information — don’t forget to check the license!

download the data for you to use (the whole dataset or just the
part that interests you) — the data is provided in formats that can be
parsed in mainstream applications and tools

complex data may be presented via an API — links to documentation
describing how to use it are provided from the service end-point

an expert Web user may want to build an application that uses the
data — APIs follow well-known, Web-centric patterns (e.g. REST)
allowing developers to build fast using their standard tools



Use of the Web platform’s standard tools:

e search engines

* browsers

e HTTP (and HTTPS)

* hypermedia / Web links

* delegation to applications via media types
e openAPl metadata (Swagger)



Spatial Data on the Web Best oOGC

Practices Making location count.
W3C Working Group Note 28 September 2017

This version:
https://www.w3.0rg/TR/2017/NOTE-sdw-bp-20170928/

Latest published version:
https://www.w3.org/TR/sdw-bp/
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Latest editor's draft:
https://w3c.github.io/sdw/bp/

Previous version:
https://www.w3.0rg/TR/2017/NOTE-sdw-bp-20170511/

Editors:
Jeremy Tandy, Met Office
Linda van den Brink, Geonovum
Payam Barnaghi, University of Surrey

Introducing a couple of essential concepts for spatial data on the Web -



Spatial Thing: “Anything with spatial extent,
shape, or position, e.g. people, places, bowli
as well as abstract areas like cubes” [W3C B/

... or even a 5 metre tall orange statue of a m
on the telephone

(Orange Man at Cité Centre de Congres de L

Feature: similar — but is the digital representa
instead of the actual entity


https://www.w3.org/2003/01/geo/

Linked data is an approach to publishing data that puts linking at the
core of data representation and uses Web linking to “weave data into a
global graph”

By identifying spatial things and other resources with URLs we can link
data describing those spatial things just the same as Web-pages are
linked using hyperlinks

We (both humans and software) can follow those links to find out more
information and build an increasingly complete picture of the world
around us



https://www.wikidata.org/wiki/Q57783921

We think that the concept of Linked Data is
fundamental to the publishing of spatial data
Web.

(come to the Spatial Data on the Web maste
you’d like to learn more)


https://www.wikidata.org/wiki/Q57783921

This Linked Data approach is well described by the WEB-DATA 5-star
scheme:

% Linkable: use stable and discoverable global identifiers

% % Parseable: use standardized data metamodels such as CSV,
XML, RDF, or JSON.

% % % Understandable: use well-known or at least well-
documented vocabularies/schemas

% % % % Linked: link to other resources whenever possible
% % % %% Usable: label your document with a license

19


http://webdata.systems/

If you have geodata in an SDI today then you should read:

e Best Practice 1: Use globally uniqgue persistent HTTP URIs for Spatial
Things

* Best Practice 2: Make your spatial data indexable by search engines
e Best Practice 3: Link resources together to create the Web of data
e Best Practice 12: Expose spatial data through ‘convenience APIs’

20


https://www.w3.org/TR/sdw-bp/#globally-unique-ids
https://www.w3.org/TR/sdw-bp/#indexable-by-search-engines
https://www.w3.org/TR/sdw-bp/#linking
https://www.w3.org/TR/sdw-bp/#convenience-apis

OGC Web Feature Service 3.0: Part 1 - Core

Open Geospatial Consortium
Submission Date: <yyyy-mm-dd>
Approval Date: <yyyy-mm-dd>
Publication Date: <yyyy-mm-dd>

External identifier of this OGC® document: http://www.opengis.net/doc/IS/wfs-1/3.0

Internal reference number of this OGC® document: 17-069
Version: 3.0.0-draft.1 (2018-04-07)

Category: OGC® Implementation Specification

WES 3.0 (currently in development) is strongly influenced by the Best Practices
and will make it much easier for you to publish spatial data on the Web

21



SDIs are a key component of the broader spatial data ecosystem —
providing policies, workflows and tools related to the management of
spatial datasets, plus the rich set of capabilities required by the expert
community.

You don’t need to start again — you can leverage your existing
investment in SDI ...



“Web Developers” ??’ﬁ/
Sea_rch ' NGorB'lgn vufr\a,lg
Engine {‘ GeolT Round Table

Crawlers
i inteructive
The Web instruments

schema.org

WGS 84
HTML, GeoJSON,

WFS3.0 [= GML/XML
(Proxy) = Content negotiation

“Follow your nose”
simple Web API

SDI North-Rhine Westphalia

any model I
ISO 19115 —] any CRS
CSW {ﬁ* ISO 19139/XML WFS 2.0 EB GML/XML
— ‘ - rich queries

GIS Experts and
Metadata Dataset Developers

Example: Spatial data on the Web over North-Rhine Westphalia SDI platform
(implemented by interactive instruments) .



Datasets / Liegenschaftskataster (NRW) JSOM | XML

Liegenschaftskataster (NRW)

Das Liegenschaftskataster wird in elektronischer Form im Amtlichen Liegenschaftskatasterinformationssystem (ALKIS) geflihrt. Der vorliegende
Web Feature Service ermoglicht das gezielte Herunterladen von in ALKIS gefihrten Geo-Objekten auf Basis einer Suchanfrage (Direktzugriffs-
Downloaddienst). Der Dienst stellt ausschlieBlich folgende Geo-Objekte beschrankt auf die wesentlichen Eigenschaften im Format eines
vereinfachten Datenaustauschschemas bereit, das in dieser Produktspezifikation festgelegt ist: Flurstiicke und Verwaltungseinheiten. Der Dienst
ist konzipiert zur Nutzung in einfachen praxisgéngigen GIS-Clients ochne komplexe Funktionalitdten.

Feature Types

API

Keywords

License
Extent
WFS

Provider

Flurstiick
Gebdude, Bauwerk
Verwaltungseinheit

OpenAPl| 3.0

NW, NRW, Nordrhein-Westfalen, Bezirksregierung Kéln, Abteilung 7, Geobasis NRW, Geobasisdaten, Landesvermessung,
AdV, Arbeitsgemeinschaft der Vermessungsvewaltungen der Lander, AdVMIS, ALKIS, WFS, Vereinfachtes,
Datenaustauschschema, Liegenschaftskataster, Flurstiicke, Lagebezeichnung, Verwaltungsgebiete, Flurstlicksnummer,
Grundrissinformation, Amtliches Liegenschaftskatasterinformationssystem, Flurstickskennzeichen,
WFS_NW_ALKIS_Vereinfacht

Es gelten keine Beschrankungen.
5.61272621360749,50.2373512077239 9.58963433710139,52.5286304537795
http:/iwww.wfs.nrw.de/gecbasis/wfs_nw_alkis_vereinfacht?REQUEST=GetCapabilities&SERVICE=WFS

Geobasis NRW

httasflwane nanhaeie nnu da

All geodata resources in HTML; browse via hyperlinks

24



Datasets |/ Liegenschaftskataster (NRW) / Flurstiick

Flurstuck

Filter | Edit

@ ¢ 'l)

Hellenthal, Losheim, 007 58

Letzte Aktualisierung
Flache (Quadratmeter)
Flurstiickskennzeichen
Land

Gemarkung

Flur
Flurstiicksnummer
Gemeindeschliissel
Regierungsbezirk
Kreis

Gemeinde
Bezeichnung der Lage

anteilige Nutzung

Hellenthal, Losheim, 008 6

GeoJson | GML | JSON-LD

N ik
-

-

’

24.07.2009

189.00
05438400700058
Nordrhein-Westfalen

-
L
'

=

Losheim

007

58

05366020

Kéln

Euskirchen
Hellenthal

Kehr 7
Waohnbauflache; 189

e

L

T r

Leafet | © Bundesarnt #0r Kartographie und Geoddsie 2017, Datenguelien

Textual content is complemented by Web maps — again supporting browsing by

hyperlinks
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e Apply lagebeztxt=Friedrichstr* x | bbox=6.78,51.216.78,51.21 x

FIELD
none H filter pattern m
Use * as wildcard
BBOX
6.7756032943725595 51.21197818058808
6.780109405517579 51.2142901401467 Add

@ ¢ n > :’ : | | ] N Fa |
i __j |-l| i: y | urstenwali

Diisseldorf, Unterbilk, 003 744 o= ""‘.;""f i :
Letzte Aktualisierung 22.10.2015 : | P | ;
Fliche (Quadratmeter) 1389.00 i
Flurstiickskennzeichen 05346600300744 T
Land Nordrhein-Westfalen )P VA i
Gemarkung Unterbilk |
Flur 003 LB
Flurstiicksnummer 744
Gemeindeschliissel 05111000 H
Regierungsbezirk Diisseldorf g
Kreis Diisseldorf "E
Gemeinde Diisseldorf |

Easy data selection



Datasets / Liegenschaftskataster (NRW) / Flurstiick / Dilsseldorf, Unterbilk, 003 744

Diisseldorf, Unterbilk, 003 744 |+,

id

Letzte Aktualisierung
Flache (Quadratmeter)
Flurstiickskennzeichen
Land

Gemarkung

Flur
Flurstiicksnummer
Gemeindeschliissel
Regierungsbezirk
Kreis

Gemeinde
Bezeichnung der Lage
anteilige Nutzung

DENWZ20ALO0003H76EFL
22.10.2015
1389.00
05346600300744
Nordrhein-Westfalen
Unterbilk

003

744

05111000
Disseldorf

Disseldorf
Disseldorf
FriedrichstraBe 80

Fléche besonderer funktionaler

Pragung [ Verwaltung;1389

g R
| 5 = Herzogstralte
- &5 &
N ;
% 3 B Cornel jusst
enwall = s Fiirstenwall =)
g o = l
rafie g i
. = $ E: 1l 0 3
hilk 1 )
~ Kirchfeldstrage g
X =
5 - §
g Morsestra
t H.:korn:‘r;'rFrc-.'l'u."‘\sl'.""\n- E
Bilker Allee 3 !
B =

GeoJson | GML | JSON-LD

LA o
Leaflet | © Bundesam? filr Kartographie und Geodasia 2017, Datenguelien

Dieser Dienst stellt Geobasisdaten zu Flurstlcken, Gebauden, Verwaltungseinheiten, der Landnutzung und topographischen Merkmalen bereit. Die
Aktualitdt der Daten ist in jedem einzelnen Objekt angegeben. Die amtlichen Koordinaten liegen im Koordinatenreferenzsystem mit dem EPSG-

Code 25832 vor. Die von diesem Dienst angebotenen Koordinaten wurden serverseitig Gber eine entsprechende Transformation i

ein global

giiltiges Koordinatenreferenzsystem konvertiert. Die Transformation unterliegt Ungenauigkeiten. Fiir die von diesem Dienst gelieferten nicht

amtlichen Koordinaten dbernimmt Geobasis NRW keine Gewahr.

powered by |dproxy

Permanent URLs for all resources exposed onto the Web
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Google Testtool fiir strukturierte Daten

& hitps:/iwww.Idproxy.nrw.de/kataster/Flurstueck/ DENW20ALO0003H76FL/ NEUER TEST ¢
1 <!DOCTYFE html>
2 <html> Place 0 FEHLER 0 WARNUNGEN A
<head>
<meta charset="utf-8"> @type Flace
<meta http-egquiv="X-UA-Compatible" content="IE=edge"> . .
6 <meta name="viewport" content="width=device-width, initial-scale=1"> name Diisseldorf, Unterbilk, 003 744
<title>Diisseldorf, Unterbilk, 003 744</title> https:ffwww.ldproxy.nrw.de/kataster/Flurstueck/DE
8 <meta name="description" content="Flurstick"> url NW20ALO0003HTEFLS
9 <meta name="keywords" content="">
<link rel="stylesheet” href="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0= hasMap https://www.Idproxy.nrw.de/kataster/Flurstueck/DE
beta.2/css/bootstrap.min.css" integrity="shalB4- NW20AL00003H76FL/H=html
PsHBR72J0350dhViJux ftmaWéVe51MKb0g5P2rRUpPYrs zuE4Wl povHYgTpBEshb” hittps:/fwww.wis.nrw.de/gecbasis/wis_nw_alkis_ve
crossorigin="anonymous"> .
<link rel="stylesheet” reinfacht?
href="https://unpkg.com/leafletfl.2.0/dist/leaflet.ca8” integrity="sha512Z- REQUEST=GetFeature&OUTPUTFORMAT=applicatio
MZwvCLH6DSRazYeZRImlInYyh22purTM+FDB5CsyxtQJYeKqgBlarPeSwgbNmcFXGQiSH2ZXREAT/£JISVA n%2Fgmi%2Bxmi%3B+version®3D3. 28VERSION=2.

lr/zQ==" crossorigin=""/>
<link rel="stylesheet® href="/app/ess/app3.css”/> sameds 0.0&NAMESPACES=xmins%28ave%2Chttp%3A%2F

</head> %2Frepository.gdi-

gl <body> de.org%2Fschemas%2F adv%2Fprodukt%2Falkis-
15 <l-- Fixed navbar -->
16 <nav class="navbar navbar-light bg-light navbar-expand-sm"> vereinfacht’%2F1.0%29&TYPENAMES=ave%3AFlurs

7 <div class="container"> tueck&SERVICE=WFS&COUNT=18RESOURCEID=DE

<div id="navbar” class="navbar-collapse collapse d-flex justify-content- NW20ALOO003HTEFL
between align-items-center">
<ol class="breadcrumb bg-light my-0 pl-0"> geo
=1i elass="breaderumb-item”><a @type GeoShape

href="../../../">Datasets</a></11> 6.776857426050415,51 21280826736151

21 <1i elass="breadcrumb-item”><a

href="../../../kataster/">Liegenschaftskataster (NRW)</a></li> 6.776885982043752,51.212807892738425
22 <1i class="breadcrumb-item”><a 6.777272571494604,51.212802783285206
Qi BoE=ts ofod o Tataster/Elanstuscks S luretlicks/ees/Ld> 6.777276133232207,51.212903039925756
23 <li eclass="breaderumb-item active">Diisseldorf,

Unterbilk, 003 744</li> 6.777506955982481,51.21289979925066
24 </ol> 6.777543634367356,51.21289935395316

Behind the scenes — HTML with schema.org annotation for search engines



Liegenschaftskataster (NRW)®®

Das Liegenschaftskataster wird in elektronischer Form im Amtlichen Liegenschaftskatasterinformationssystem (ALKIS) geflhrt. Der vorliegende Web Feature Service erméglicht das gezielte Herunterladen von in

ALKIS gefihrten Geo-Objekten auf Basis einer Suchanfrage (Direktzugriffs-Downloaddienst). Der Dienst stellt ausschlieBlich folgende Geo-Objekte beschrankt auf die wesentlichen Eigenschaften im Format eines
vereinfachten Datenaustauschschemas bereit, das in dieser Produktspezifikation festgelegt ist: Flursticke und Verwaltungseinheiten, Der Dienst ist konzipiert zur Nutzung in einfachen praxisgdngigen GIS-Clients
ohne komplexe Funktionalitaten,

Geobasis NRW - Website

Send email to Geobasis NEW

Es gelten keine Beschrankungen.

Servers l https:Fwww.ldproxy.nrw.de/kataster

Capabilities Essential characteristics of this APl including information about the data. hd
GET / describe the feature collections in the dataset
GET fapi the API description - this document
~

Features Accessto data(features).

GET /flurstueck retrieve collection of features of type Flurstiick

GET fflurstueck/{id} retrieve a Flurstick

Access the data via an easy to use Web API —
documented with openAP| metadata (Swagger)
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SDIs are useful — but they’re hard for non-experts to use

Release your geodata — embrace the Web and Linked Data:

1. Use persistent URLs for your spatial things

2. Make your spatial data indexable by search engines
3. Link resources together to create the Web of data
4. Expose spatial data through Web APIs

Leverage your SDI investment — build Web-centric access on top

Conclusion: SDI © SDW






