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INSPIRE Priciples

• Data should be collected once and maintained at the level 
where this can be done most effectively.

• It should be possible to combine spatial information from 
different sources and share it between many users and 
applications.

• It should be possible for information collected at one level 
to be shared between all the different levels, detailed for 
detailed investigations, general for strategic purposes.

• Geographic information needed for good governance at all 
levels should be abundant under conditions that do not 
refrain its extensive use.

• It should be easy to discover which geographic information 
is available, fits the needs for a particular use and under 
which conditions it can be acquired and used.



Swedish SDI

• Geodata Strategi



https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-forfattningssamling/lag-20101767-
om-geografisk-miljoinformation_sfs-2010-1767

Inspire implemented in 
Swedish legislation I



https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-
forfattningssamling/forordning-20101770-om-geografisk_sfs-2010-1770

Inspire implemented in 
Swedish legislation II



Swedish Geoportal

https://www.geodata.se/anvanda/geodataportalen/



Reference Systems

ITRF

WGS 84 ETRS 89

SWEREF 99
Other 

European 
Systems



Extending INSPIRE specifications

Application schema Data specification Network Services

Download

View

National

EU

National

Regional

Helen Eriksson, Lantmäteriet

See also http://ijsdir.jrc.ec.europa.eu/index.php/ijsdir/article/view/471
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For 34 themes: 102 specifications and 136 network services
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class Water Body Overv iew

«featureType»
Hydro - Physical Waters::SurfaceWater

+ geometry: GM_Primitive
+ inspi reId: Identifier
+ levelOfDetail: MD_Resolution [0..1]

«voidable, lifeCycleInfo»
+ beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

«voidable»
+ localType: LocalisedCharacterString [0..1]
+ origin: OriginValue
+ persistence: HydrologicalPersistenceValue
+ tidal: Boolean

«featureType»
Hydro - Physical 

Waters::StandingWater

«voidable»
+ elevation: Length
+ meanDepth: Length
+ surfaceArea: Area

«featureType»
Hydro - Physical Waters::Watercourse

«voidable»
+ condition: ConditionOfFaci lityValue [0..1]
+ delineationKnown: Boolean
+ length: Length
+ level: VerticalPositionValue
+ streamOrder: HydroOrderCode [0..1]
+ width: WidthRange

«FeatureType»
WS_StandingWater

+ averageDischarge: WS_WaterDischarge [0..1]
+ averageStage: WS_WaterLevel [0..1]
+ centerLineRepresentation: GM_CompositeCurve [0..*]
+ elevationAccuracy: DQ_ThematicAccuracy [0..1]
+ elevationPeriodOfMeasure: TM_Period [0..1]
+ geometryAccuracy: DQ_PositionalAccuracy [0..*]
+ geometryName: CharacterString [0..1]
+ geometryPurpose: WS_GeometryPurpose
+ geometrySource: CharacterString [0..1]
+ hierarchyPosition: CharacterString [0..1]
+ hydrologicalOrder: WS_HydrologicalOrder [0..*]
+ mainCatchmentArea: WS_MainCatchmentAreaID [0..*]
+ maxDepth: WS_WaterDepth [0..1]
+ maximumStage: WS_WaterLevel [0..1]
+ meanDepthAccuracy: DQ_ThematicAccuracy [0..1]
+ meanDepthPeriodOfMeasure: TM_Period [0..1]
+ meanDepthReferenceHeightSystem: CharacterString [0..1]
+ meanDepthReferenceWaterLevel: Length [0..1]
+ minimumStage: WS_WaterLevel [0..1]
+ purpose: WS_Purpose [0..1]
+ responsibleParty: CI_ResponsibleParty [0..1]
+ riverBasinDistrict: WS_RiverBasinDistrictName [0..*]
+ salinity: WS_Concentration [0..*]
+ surfaceAreaAccuracy: DQ_ThematicAccuracy [0..1]
+ surfaceAreaPeriodOfMeasure: TM_Period [0..1]
+ temporalValidity: WS_TimeInformation [0..*]
+ waterDischarge: WS_WaterDischarge [0..*]
+ volume: WS_VolumeMeasure [0..*]

«featureType»
Hydro - base::HydroObject

«voidable»
+ geographicalName: GeographicalName [0..*]
+ hydroId: HydroIdentifier [0..*]

«featureType»
Hydro - Physical Waters::Wetland

+ geometry: GM_Surface
+ inspireId: Identifier

«voidable, lifeCycleInfo»
+ beginLi fespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

«voidable»
+ localType: LocalisedCharacterString [0..1]
+ tidal: Boolean

«FeatureType»
WS_WetlandWaterBody

+ averageDepth: WS_WaterDepth [0..1]
+ averageDischarge: WS_WaterDischarge [0..1]
+ averageStage: WS_WaterLevel [0..1]
+ centerLineRepresentation: GM_CompositeCurve [0..1]
+ geometryAccuracy: DQ_PositionalAccuracy [0..1]
+ geometryName: CharacterString [0..1]
+ geometryPurpose: WS_GeometryPurpose
+ geometrySource: CharacterString [0..1]
+ hierarchyPosition: CharacterString [0..1]
+ hydrologicalOrder: WS_HydrologicalOrder [0..*]
+ localType: Local isedCharacterString [0..1]
+ mainCatchmentArea: WS_MainCatchmentAreaID [0..*]
+ maxDepth: WS_WaterDepth [0..1]
+ purpose: WS_Purpose [0..1]
+ responsibleParty: CI_ResponsibleParty [0..1]
+ riverBasinDistrict: WS_RiverBasinDistrictName [0..*]
+ salinity: WS_Concentration [0..*]
+ surfaceArea: Area [0..1]
+ surfaceAreaAccuracy: DQ_ThematicAccuracy [0..1]
+ surfaceAreaPeriodOfMeasure: TM_Period [0..1]
+ temporalValidity: WS_TimeInformation [0..*]
+ waterDischarge: WS_WaterDischarge [0..*]
+ volume: WS_VolumeMeasure [0..*]

«voidable»
+ origin: OriginValue
+ persistence: HydrologicalPersistenceValue

«FeatureType»
WS_TransitionalZone

«FeatureType»
WS_CoastalWaterArea

«FeatureType»
WS_WaterBody

+ averageDepth: WS_WaterDepth [0..1]
+ averageDischarge: WS_WaterDischarge [0..1]
+ averageStage: WS_WaterLevel [0..1]
+ beginLi fespanVersion: DateTime [0..1]
+ centerLineRepresentation: GM_CompositeCurve [0..*]
+ endLifespanVersion: DateTime [0..1]
+ geometry: GM_Primitive
+ geometryAccuracy: DQ_PositionalAccuracy [0..*]
+ geometryName: CharacterString [0..1]
+ geometryPurpose: WS_GeometryPurpose
+ geometrySource: CharacterString [0..1]
+ hierarchyPosition: CharacterString [0..1]
+ hydrologicalOrder: WS_HydrologicalOrder [0..*]
+ inspireId: Identifier
+ localType: LocalisedCharacterString
+ mainCatchmentArea: WS_MainCatchmentAreaID [0..*]
+ maxDepth: WS_WaterDepth [0..1]
+ origin: OriginValue [0..1]
+ persistence: HydrologicalPersistenceValue [0..1]
+ purpose: WS_Purpose [0..1]
+ responsibleParty: CI_ResponsibleParty [0..1]
+ riverBasinDistrict: WS_RiverBasinDistrictName [0..*]
+ salinity: WS_Concentration [0..*]
+ surfaceArea: Area [0..1]
+ surfaceAreaAccuracy: DQ_ThematicAccuracy [0..1]
+ surfaceAreaPeriodOfMeasure: TM_Period [0..1]
+ temporalValidity: WS_TimeInformation [0..*]
+ waterDischarge: WS_WaterDischarge [0..*]
+ volume: WS_VolumeMeasure [0..*]

«FeatureType»
WS_GlacierSnow field

«FeatureType»
WS_SoilWaterBody

«FeatureType»
WS_GroundWaterBody

«FeatureType»
WS_WaterBodyPart

«featureType»
Hydro - Physical Waters::

LandWaterBoundary

+ geometry: GM_Curve
+ inspireId: Identifier

«voidable, lifeCycleInfo»
+ beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

«voidable»
+ origin: OriginValue
+ waterLevelCategory: WaterLevelValue

«FeatureType»
WS_Shoreline

+ GeographicalName: GeographicalName [0..*]
+ geometryAccuracy: DQ_PositionalAccuracy [0..1]
+ geometryName: CharacterString [0..1]
+ geometryPurpose: WS_GeometryPurpose
+ geometrySource: CharacterString [0..1]
+ hierarchyPosition: CharacterString [0..1]
+ hydroId: HydroIdentifier [0..*]
+ hydrologicalOrder: WS_HydrologicalOrder [0..*]
+ localType: LocalisedCharacterString
+ mainCatchmentArea: WS_MainCatchmentAreaID [0..*]
+ persistence: HydrologicalPersistenceValue [0..1]
+ purpose: WS_Purpose [0..1]
+ responsibleParty: CI_ResponsibleParty [0..1]
+ riverBasinDistrict: WS_RiverBasinDistrictName [0..*]
+ temporalValidi ty: WS_TimeInformation [0..*]

«voidable»
+ shoreLineType: WS_ShorelineType

«FeatureType»
WS_Riv erReach

+ averageDischarge: WS_WaterDischarge [0..1]
+ averageStage: WS_WaterLevel [0..1]
+ centerLineRepresentation: GM_Composi teCurve [0..*]
+ geometryAccuracy: DQ_PositionalAccuracy [0..*]
+ geometryName: CharacterString [0..1]
+ geometryPurpose: WS_GeometryPurpose
+ geometrySource: CharacterString [0..1]
+ hierarchyPosi tion: CharacterString [0..1]
+ hydrologicalOrder: WS_HydrologicalOrder [0..*]
+ mainCatchmentArea: WS_MainCatchmentAreaID [0..*]
+ maxDepth: WS_WaterDepth [0..1]
+ meanDepth: Length [0..1]
+ meanDepthAccuracy: DQ_ThematicAccuracy [0..1]
+ meanDepthPeriodOfMeasure: TM_Period [0..1]
+ meanDepthReferenceHeightSystem: CharacterString [0..1]
+ meanDepthReferenceWaterLevel: Length [0..1]
+ purpose: WS_Purpose [0..1]
+ responsibleParty: CI_ResponsibleParty [0..1]
+ riverBasinDistrict: WS_RiverBasinDistrictName [0..*]
+ salini ty: WS_Concentration [0..*]
+ slope: WS_GradientMeasure [0..1]
+ surfaceArea: Area [0..1]
+ surfaceAreaAccuracy: DQ_ThematicAccuracy [0..1]
+ surfaceAreaPeriodOfMeasure: TM_Period [0..1]
+ temporalVal idity: WS_TimeInformation [0..*]
+ waterDischarge: WS_WaterDischarge [0..*]
+ volume: WS_VolumeMeasure [0..*]

«FeatureType»
WS_Riv erReachSegment

+ averageDischarge: WS_WaterDischarge [0..1]
+ averageStage: WS_WaterLevel [0..1]
+ centerLineRepresentation: GM_CompositeCurve [0..*]
+ geometryAccuracy: DQ_PositionalAccuracy [0..*]
+ geometryName: CharacterString [0..1]
+ geometryPurpose: WS_GeometryPurpose
+ geometrySource: CharacterString [0..1]
+ hierarchyPosition: CharacterString [0..1]
+ hydrologicalOrder: WS_HydrologicalOrder [0..*]
+ mainCatchmentArea: WS_MainCatchmentAreaID [0..*]
+ maxDepth: WS_WaterDepth [0..1]
+ meanDepth: Length [0..1]
+ meanDepthAccuracy: DQ_ThematicAccuracy [0..1]
+ meanDepthPeriodOfMeasure: TM_Period [0..1]
+ meanDepthReferenceHeightSystem: CharacterString [0..1]
+ meanDepthReferenceWaterLevel: Length [0..1]
+ purpose: WS_Purpose [0..1]
+ referenceRiverReach: HydroIdentifier
+ responsibleParty: CI_ResponsibleParty [0..1]
+ riverBasinDistrict: WS_RiverBasinDistrictName [0..*]
+ salinity: WS_Concentration [0..*]
+ slope: WS_GradientMeasure [0..1]
+ surfaceArea: Area [0..1]
+ surfaceAreaAccuracy: DQ_ThematicAccuracy [0..1]
+ surfaceAreaPeriodOfMeasure: TM_Period [0..1]
+ temporalValidity: WS_TimeInformation [0..*]
+ waterDischarge: WS_WaterDischarge [0..*]
+ volume: WS_VolumeMeasure [0..*]

«FeatureType»
WS_HydrologicalArea

A

+shorelineDelimitation

0..*

+neighbour
«voidable» 0..*

+reachComplex
0..1

+reachMember
0..*

+riverReachSegmentMember 0..*

+riverReachSegmentComplex 0..1

+relatedHydroObject 0..*

Extension of water bodies:

• INSPIRE HY, light grey

• SWSS, light blue

SWSS contains both more object types and 

attributes

Application Schema 

example



PSI and Open Data



Open data policy

• Transparency

• Not allowed to 

merge data

• Privacy



PSI, Geodata and open data

https://geoforum.se/images/stories/projekt/studie/rapport-samhallsekonomisk-effekt-oppna-geodata-lakomaa-2016.pdf

All PSI are not open data 

e.g. private data to be cleaned before 

making data open. (pr no.)

All open data are not PSI

e.g. a private company makes its data 

open.



Discussions on why Open Geodata
• Stimulate democracy and influence

by allowing society to develop better e-services and improve public service, 
which contributes to increased transparency and dialogue

• Streamline and improve decision-making

by making government processes more efficient and improving, including in the 
community building

• Creating greater environmental and cultural considerations

by making the climate and environmental threats clearer and communicating 
better

• Save lives

through high security and good crisis management with current high quality 
geodata

• Encourage innovation and entrepreneurship

through easy access to current geodata

• faster digitization



Open Geodata, 1 Sept 2017



Open Geodata

Scale range:       1:10,000 – 1:1,000,000



Open Geodata



Licence for Open Geodata

Creative Commons, CC0 (No rights reserved)

• Everyone can use, integrate, and publish data

• Without needing to cite Lantmäteriet
– Integration with other data and processing can take 

place without worrisom about licence issues

– Lantmäteriet does not need to make follow-up, if the 
organization is cited, where the data is used

• Sweden does not care about the commerical use of open 
Geodata



Volunteered Geographic 

Information

(VGI)

i.e.

OpenStreetMap

Standardized
up-to-date

Shared data

Relationship between an authority 
SDI and crowd source data

Made by Ehsan Abdolmajidi



Updating data



Automatic Matching

Made by Abdolmajidi (2015)



Blockchain for Real Estate Transactions

• Main Actors
– Lantmäteriet, 

– Telia, 

– SBAB, 

– Landshypotek Bank,

– ChromaWay and 

– Kairos Future 

• Aim
– to show how blockchain technology can redefine real 

estate transactions and mortgage deeds.



Motivation

• The value of all properties in Sweden is currently over 11 
trillion SEK, or roughly three times the value of Sweden’s 
GDP.

• Throughout history new technology has been implemented 
to secure real estate ownership and transactions, and the 
properties associated with a particular real estate:

– In the beginning there was not even paper, thus putting the land 
registry on paper was a way to secure records of ownership.

– In the 1970’s, Lantmäteriet was one of the first public 
authorities to make their land registry digital. 

• (The full process is not digital, but an ever greater share of the work 
that Lantmäteriet does is taking advantage of new and improved 
technology.)



Problem

• Lantmäteriet is only involved in a few steps at the end of the real 
estate transactions. 
– the majority of the process is not transparent, 

– not visible to the public or other stakeholders.

• The system is slow at registering real estate transactions. 
– The time between the signing a legally binding purchasing contract 

and when Lantmäteriet receives the bill of sale and make the approval 
of the title is often three to six months.

• The issues above have resulted in sellers, buyers, banks and real 
estate agents being forced to create their own complex processes 
for agreements, since they have to make sure that things can’t go 
wrong, and because the value of the transactions is large. 
– This creates inefficiency.



Blockchain

• Blockchain technology provides the 

opportunity to solve many of these issues.

• How?



Blockchain

• Blockchain is an entirely new way of documenting 
data on the internet.

• The information recorded on a blockchain can 
take on any form, whether it be denoting:

– a transfer of money, 

– ownership, 

– a transaction, 

– an agreement between two parties,

– etc.



Blockchain: blocks

• Blockchain stores the data in blocks.

• Blocks with similar information are linked 

together as a chain. 



Blockchain: Contracts

• To store information:

– requires a confirmation from several of 
devices, such as computers, on the 
network. 

• Once an agreement is reached 
between these devices to store 
something on a blockchain

– it is unquestionably there, 

– it cannot be disputed, removed or 
altered,

without the knowledge and permission 
of those who made that record, as well 
as the wider community.



Blockchain: Storage

• Rather than keeping information in one central point, as is 
done by traditional recording methods, multiple copies of 
the same data are stored in different locations and on 
different devices on the network

• Security and safety of data

• If one piece of information is changed without the 
agreement of the rightful owners, there are countless other 
examples in existence, where the information is true, 
making the false record obsolete.

• Transparent and traceable



Blockchain for Real Estate Registery

https://www.cbinsights.com/research/blockchain-real-estate-disruption/



Blockchain, a suitable platform 

for Open SDI?




