
‚Urban Mining Cadastre‘ –

INSPIRE building model as harmonized 

foundation for Europe?

MINEA Workshop, 11.08 – 12.08.2016 Odense

“Characterizing the built environment stocks”

Agenda

 Background

 Research Question & current Problems

 INSPIRE EU - a European Spatial Data Infrastructure (SDI)

 The INSPIRE Building Model

 Future Questions and Outlook
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Background - How did the Question appear?
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 Research project at TU Darmstadt (2013-2016) 

 „PRRIG“ (next Presentation by A. Köhn)

 Material-Stocks of the non-residential Buildings in 

the Frankfurt Rhine/Main Region

 Definition of Spatial Data Models for Buildings

 How to compare results? 

 Transferability to other Regions

 How to exchange and combine “in-stock” 

analytics of single buildings with other projects

 Data standardization ≠ Data availability

Quelle: Jan Wöltjen, 

Institut für Baubetrieb
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Question – ‘Spatial Perspective’ 
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 GIS  Spatial Data Models

(2D, 3D, 4D)

Assumptions (Statistics) to fill data gaps:

 Age-class distributions, basement-heights, roof types, preservation 

order, regional features, etc.

Data Layer

Layer of 

 assumption 

Material intensities of specific building types 

(scenarios - e.g. renovations)

Inventory 

Calculation

Material Flow Analytics 
(Scenarios, Implications)

 Application 
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What is INSPIRE?

 Infrastructure for Spatial Information in the EU –

INSPIRE

 The challenge

 Harmonize Europe's patchwork of several countries with different 

traditions, cultures and socio-economic models 

 Interoperable Spatial Data (Models)

 INSPIRE provides a comprehensive framework for 

interoperability of spatial data

4
Source: Vlado Cetl
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What is INSPIRE?

 In progress since 2007

 Implemented by the member states
 Legally binding Implementing Rules

 Data has to be provided by ‘Geo Web Services’

 Fully operable in 2020+ (Step by Step approach)

 Focus
 environmental applications

 Data exchange 

 EU reporting

 Interoperability: Data Specifications for 34 spatial data themes

 Data harmonisation have just started

 Evaluation by EU Commission 2016 
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What is INSPIRE? The Topics (Annex I-III)
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By 2020
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Source:
http://inspire.ec.europa.eu/



INSPIRE Roadmap
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Source:
http://inspire.ec.europa.eu/
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The INSPIRE Building Model

 Developed by a Team of 15 Experts since 2010 (TWG BU)

 Identification of requirements 

 Analysis of use-cases for building information

 70 use-cases: Environment, Safety, Navigation, Map generation, 

Statistics, Energy, ...

 Analysis of existing standards in the context of buildings

 national (e.g. the German AAA-Model)

 international: 

 CityGML (3D City Models)

 IFC (Building Information Models, BIM)

 Analysis of data availability in EU member states
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Source: G. Gröger (2014)
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The INSPIRE Building Model

 Use-cases in the 
definition Process
 Energy Performance of 

Buildings

 Solar Potential 
calculation

 spatial planning

 Security

 Infrastructure

 CityGML is reference 
model in the European 
INSPIRE initiative

 INSPIRE building model (3D) 
is based on CityGML
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Source: G. Gröger (2013)
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The INSPIRE Building Model

 INSPIRE Building Model: 

 flexible model 
(4 profiles, 2D and 3D) 

 Influenced by CityGML, 
extends CityGML

 Core 2D and Core 3D are

legally binded

 The profile “Core 2D” and 

“Core 3D” data is only 

containing basic semantic 

information.
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Source: Roschlaub & INSPIRE Thematic Working Group 

Buildings (2013) 
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The INSPIRE Building Model

 INSPIRE Building Model: 
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Source: G. Gröger (2014)
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Codelists - semantics
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INSPIRE Codelist ‘current use’

 Codelists are multilingual (Registry)

 The code list for attribute currentUse may also be 

extended […] but only by providing more detailed values, 

under the hierarchical structure […].

 Extensibility: Different types possible

 any, none or

 narrower = only on sublevels 

 Extended Codelists can be stored in “Registries” 
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INSPIRE Codelist ‘current use’ – Registry 
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http://inspire.ec.europa.eu/codelist/CurrentUseValue
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Building codelist ‘current use’
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residential

individual 
residence

collective
residence

two dwellings

more than 2 
dwelling

residence for
communities

agriculture

industrial

commerce
and service

office

trade

public
Services

ancillary
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Example: Extensible <narrow> 

Codelist (Example PRRIG)
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residential …

agriculture
agriculture and 

farm

Industrial

factory

warehouse

supply and 
disposal

commerce and
service

office
office and

administration

trade
commercial, 

retail and 
service

public services

hotels and
restaurants

education and
research

transport
facilities

health care

Sports 
facilities

ancillary
Other non-
residential

1:1 fit extension
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Mapping of codelist ‘current use’
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Source: INSPIRE Thematic Working Group Buildings (2013) 

Source Dataset A

(e.g. buildings, adresses, land register) )

Target data model A 

(INSPIRE Building)

Identified as INSPIRE relevant data sets (same annex)



Mapping of codelist ‘current use’
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Source: INSPIRE Thematic Working Group Buildings (2013) 
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Mapping of codelist ‘current use’ for Urban Mining

 Draft and not complete
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INSPIRE Kleemann et. al. 2016 Ortlepp et. al. 2015 Lichtensteiger & Baccini 2008 Wiedenhofer et. al. 2015 Daxbeck et. al. 2015

(only non-residential) for EU Graz (UMKAT)

residential residential

individual residence One-family buildings single family houses Residential (age-classes)

collective redidence multi-familiy buildings multi family houses

residence for communities high-rise buildings

aggriculture Agricultural buildings Non-residential

industrial industry Factory and workshop buildings production buildings

commerce and service commercial service buildings

office Office and administrative buildings

trade Trade and storage buildings

public services
Hotels and restaurants; Institutional 
buildings

ancillary

no information Other non-domestic buildings

excluded
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Outlook INSPIRE BU 

 How detailed is the model in theory? 

 application schema Extended2D and Extended3D
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Source: INSPIRE Thematic Working Group 

Buildings (2013) 

Data Specification on Buildings 



Outlook INSPIRE BU 

 Why Buildings parts and LODs?
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Source: INSPIRE Thematic 

Working Group Buildings (2013) 

Data Specification on Buildings 

Source: Gröger et. al. & KIT
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The INSPIRE Building Model

 Example ‘Building height’
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Source: INSPIRE Thematic Working Group Buildings (2013) 

Data Specification on Buildings 
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Outlook INSPIRE BU - Extended Profile  

 How detailed is the model in theory? 
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Source: INSPIRE Thematic 

Working Group Buildings (2013) 

Data Specification on Buildings 
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Outlook INSPIRE BU – Extended Profile 

 How detailed is the model in theory? 
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Source: INSPIRE Thematic Working Group Buildings (2013) 

Data Specification on Buildings 
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Outlook INSPIRE BU 

 How detailed is the model in theory? (voidable)
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Source: INSPIRE Thematic 

Working Group Buildings (2013) 

Data Specification on Buildings 
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Some conclusions on the INSPIRE state of play

 Report 2016:

 Data politics still a big problem

(open licenses)

 The „Balance“ of data models 

 more use-cases needed?

 INSPIRE will not solve the problem of 

missing semantics in current data sets

 State of Play in Germany

 Building data expected to be available 

by 2020

 Transformation processes are heavily 

under development 
(Roschlaub et. al. (2016), Aringer et. al. (2016) and other)
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DG ENV; JRC; EEA (2016)
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Questions & Outlook

 Where is a need for standards?

 Buildingtypes (multilingual Buildingtypology)

 Age-classes

 Materials

 (regional?) material masses (kg/m³ ; kg/m² floor space)

 Regional differences in Europe (How can this be included in the 

structure?)

 Can the INSPIRE Building Model be a suitable basement 

for future Urban Mining considerations?

 Joint porposal for a codelist extension ‚current use‘ 

 Can the ‘Urban Mining’ Community deliver necessary 

use-cases (here is the Community)

27 Benjamin Schnitzer, 2016



THANK.YOU.

QUESTIONS?

CONTACT

BENJAMIN SCHNITZER

Institut für Geodäsie

Franziska-Braun-Str.

64287 Darmstadt

schnitzer@geod.tu-darmstadt.de
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