
Open Government and the 
Semantic Web: a field report 
Enriching government gazette notices with 

knowledge graphs 
 

Guido van der Wolk | Taxonic 
 

SEMANTiCS 2019, Karlsruhe 



Guido	van	der	Wolk	(PhD),	
So6ware	Engineer,	
Utrecht,	The	Netherlands	
	

•  Model-driven	development	
•  Data	science	
•  Machine	learning	

IT	consultancy	company:	
•  Linked	Data	
•  Dynamic	Case	Management	
•  ICT	services	
	
Partners	with	TopQuadrant,	
PoolParty,	MarkLogic,	Franz	
Inc.,	Pega	and	GO	FAIR	
	



Custom	open	government		

•  New	Dutch	legislaPon	(starPng	01-01-2021)	
– Every	government	organizaPon	must	publish	their	
noPces	in	the	online	official	gazeVe	

– Every	18+	ciPzen	will	receive	customizable	
(frequency,	geo-range,	topics)	e-mail	noPces	
about	publicaPons	near	their	home	address		

	

Source:		Dossier	Bekendmakingswet,	hVps://zoek.officielebekendmakingen.nl/dossier/
35218	



Online	official	gazeVe	of	The	
Netherlands	

•  300,000+	publicaPons	a	year	
•  Official	source	since	July	1,	

2009	
•  Centralized	government	

–  state,	parliament,	treaPes	

•  Decentralized	government	
–  provinces	(12),	municipaliPes	
(355),	water	boards	(21)	

•  XML,	HTML,	PDF,	ODT,	
Metadata	(XML)	

•  Search	placorm	
•  Geo-based	e-mail	

subscripPon	placorm	
•  Open	data	(CC-0	

license):	search	and	
retrieve	via	URL	(SRU)	
interface	

•  Web	address:	hVps://
officielebekendmakinge
n.nl/	

	



Government	publicaPons	in	the	
neighbourhood	

	 	hVps://geozet.koop.overheid.nl/overuwbuurt/onl/	



FAIR	data	
FAIR	Data	aims	to	support	exisPng	communiPes	in	their	aVempts	to	
enable	valuable	scienPfic	data	and	knowledge	to	be	published	and	
uPlized	in	a	‘FAIR’	manner.	
	
Findable	-	(meta)data	is	uniquely	and	persistently	idenPfiable.	Should	
have	basic	machine-readable	descripPve	metadata.	
	
Accessible	-	data	is	reachable	and	accessible	by	humans	and	machines	
using	standard	formats	and	protocols.	
	
Interoperable	-	(meta)data	is	machine	readable	and	annotated	with	
resolvable	vocabularies/ontologies.	
	
Reusable	-	(meta)data	is	sufficiently	well-described	to	allow	
(semi)automated	integraPon	with	other	compaPble	data	sources.	

	 		
hVp://www.nature.com/arPcles/sdata201618	



Enriching	government	gazeVe	noPces	
with	knowledge	graphs:	a	data	hub	

Retrieve data and 
metadata 

Data wrangling Define semantic 
model Make data linkable 

Deploy enriched 
data/metadata 

Combine with other 
data Query combined data Monitoring and 

visualization 



Data	wrangling	done	FAIR	

•  Understanding	the	data	
•  Unique	and	persistent	
•  Data	domain	and	range	
•  Unravel	concatenaPon		
•  Merging	fields	
•  Provenance	
•  XML	to	Turtle	



Current	metadata	scheme	



SemanPc	enrichment	
•  dcterms	
•  dcam	
•  dcat	
•  foaf	
•  geo	
•  prov	
•  rdf/rdfs	
•  skos	

•  bwb	
•  ecli	
•  lido	

•  oep	
•  overheid	
•  overheidop	



SemanPc	enrichment	(type/subject)	



SemanPc	enrichment	(spaPal)	

Coordinates	in	EPSG28992	format	



SemanPc	enrichment	(legal	source)	



A	new	resource	idenPfier	strategy	
Type	 Example	

Register	 {prefix}/id/gemeente	

Register	item	 {prefix}/id/gemeente/gm0004	

Page	 {prefix}/doc/gemeente/gm0004	

Concept	 {prefix}/def/concept/{idenPfier}	

Class	 {prefix}/def/class/gemeente	

Property	 {prefix}/def/property/gemeentecode	

Dataset	 {prefix}/set/gemeente	

Dataset	item	 {prefix}/set/gemeente/20190101	

Based	on	internaPonal	guidelines:	
•  Gov.UK:	hVp://ukgovld.github.io/ukgovldwg/recommendaPons/uri-

paVerns.html	
•  ISA:	hVps://joinup.ec.europa.eu/sites/default/files/document/

2013-02/D7.1.3%20-%20Study%20on%20persistent%20URIs.pdf	



Linkable	data	

•  Apply	the	semanPc	model	to	the	original	data	to	
make	data	linkable	

•  Deploy	to	data	hub	
–  Search	on	data	and	metadata	
– Machine	can	discover	the	data	
–  Inferencing:	deriving	new	facts	from	exisPng	data	
–  Federated	queries	sPll	a	challenge	

•  Serviceable	SPARQL	
•  Other	datasets	incomplete	for	certain	Pme	slices	
•  Other	datasets	not	FAIR	



Monitoring	data	quality	

•  Discover	publicaPons	with	
– address	in	Ptle	but	without	geo:Point	
– 100+	geo:Point’s	
– dcterms:type	“other”	but	type	in	Ptle	
– arPcle	of	law	in	Ptle	without	reference	to	law	
–  legal	source	“unknown”	



Monitoring	and	visualizaPon	(1)	
Sunburst	diagram	publicaPon	product		
and	organizaPon	for	2018	

Type	 %	

Municipality	 74%	

State	 19%	

Water	board	 3%	

Province	 2%	



Monitoring	and	visualizaPon	(2)	

Sunburst	diagram	publicaPon	product		
and	type	for	2018	



Combine	with	other	data	

•  Registry	of	government	organizaPons	
•  Geo-	and	demographic	and	social-economic	
informaPon	

•  Judicial	informaPon:	laws,	arPcle	of	law,	court	
judgments,	treaPes,	guidelines	



Query	combined	data	
Buildings	by	age	inside	a	district	(geosparql)	

CBS	and	BAG	data,	hVps://data.labs.pdok.nl/yasgui	



The	road	ahead	

•  Which	districts	are	under-	or	overpublishing?	
•  What	are	good	geo-ranges	to	offer	ciPzens	in	
noPficaPon	service?	District,	street,	radius?	

•  Offer	search	interface	for	
– publicaPons	of	similar	type	in	street/city/
province;	

– publicaPons	related	to	same	legal	source;		
– older	publicaPons	for	the	same	address;	
– publicaPon	types	(higher	granularity)		



Open	government	and	the	SemanPc	
Web:	a	field	report		

•  Official	gazeVe	currently	almost	FAIR	
•  Enriching	publicaPons	with	knowledge	graphs	
– enables	data	quality	monitoring/analysis	
– enables	custom	open	government	
– prepares	for	machine	learning	enrichment	



Open	government	and	the	SemanPc	
Web:	a	field	report		
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