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Personal Background

� Dr.-Ing. Tine Köhler
� Scientific staff at Research Institute for Regional and Urban 

Development Aachen
� Doctorate at Geodetic Institute – Dep. Landmanagement of 

the Technische Universität Darmstadt 

� Benjamin Schnitzer, M.Eng.
� Scientific staff / PhD Student @ Geodetic Institute – Dep. 

Landmanagement of the Technische Universität Darmstadt
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PRRIG - 01.04.2013 until 31.03.2015

„Potential of Urban Mining in the Industrial and
Commercial Building Sector: The Rhine-Main-
Area Case“
� BMBF (Federal Ministry for Education and Research)

„r³ – Innovative Technologies for Resource Efficiency -
Strategic Metals and Minerals“ (FKZ) 033R100A

� Fachgebiet Stoffstrommanagement und 
Ressourcenwirtschaft FG SuR (Prof. Liselotte Schebek)

� Institut für Baubetrieb IfBB (Prof. Christoph Motzko)

� Fachgebiet Landmanagement (Prof. Hans Joachim Linke)
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Source: PwC, PwC - Mine 2013. A confidence crisis, Page 45 - ID 260902

Remaining lifetime of the worlds reserves of select ed raw materials in the year 2012 (in years)

fossil raw materials - remaining lifetime of 
selected raw material reserves (2012)
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The idea behind “urban mining“  

� urban mining is often discussed in the context of electronic equipment 
(PC, Smartphones etc.) � rare earths

� At the end of its life cycle, for example a building, is used as "secondary 
mine" for raw materials, especially metals & other construction materials

� And: Germany has no significant natural metal resources and is totally 
depending on imports

� Price increases in the past few years make the "urban mining" even more 
attractive
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(6946) - XXV FIG 2014 - 16-21 June, 2014 

5

Copper Price in US $ / 
tonnes
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Traditional “mining“ and “urban mining“

Source: based on- Carolin Wiesenmaier, 2013 - Institut IWAR 
Picture: http://blog.codezeit.com/post/75357813236/afe-turm-gif-zur-sprengung-frankfurt

Traditional “mining“

Suitable raw material 
warehouses have to be found

Raw materials have to be 
made accessible � mines

Elaborate conveyor and storage 
technology is required,  possibly 

groundwater management

Ores

Urban mining

Jedes Bauwerk ist ein kleines Rohstofflager, 
großflächige Material-verteilung jedoch kaum

untersucht

Building has to be demolished 
� (partial) demolition

Demolition of buildings or 
infrastructure is “standard“ 

(different methods)

Metal scrap, mineral construction 
waste, waste glass

Exploration

Infrastructure 
provision

Extraction

Preparation

Primary 
production

Each building is a small raw 
material warehouse
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Project goals at a glance

Schnitzer & Köhler - Urban Mining Cadastre – a Geospatial data challenge
(6946) - XXV FIG 2014 - 16-21 June, 2014 

Specific for the Rhine-Main-Area:
� GIS-based building register/  

regional resource Cadastre 
� Scenarios for the development of 

the real estate market (industrial & 
commercial) in the Rhine-Main 
Area

� Forecast of future material 
flows ���� (2020/2030)

� Recommendations for the regional 
planning

General:

� Building typology specific for an 
“urban mining“ 

� Empirical factors for material 
fractions in terms of building 
types/ components

� Material flow model 
� General information of resources 

in the building stock

� Target materials: iron/steel, 
aluminum, copper, zinc, lead
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Method – Combined „Top-Down“ &
„Bottom-up“ approach

…has Components
Windows
staircase

…

…Is part of the building 
stock
place
region

…

One Building…

Source: Liselotte Schebek
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Database

Method – Combined „Top-Down“ & „Bottom-
up“ approach

…has components
Windows
staircase

…

…Is part of the building 
stock
place
region

…

One Building…

Bottom-up
• building investigations
• literature research
• detailed component 

analyses

Top-Down
• Cadastre
• spatial information's

information 
combination / 

aggregation via 
building typology
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Source: Liselotte Schebek

resource cadastre
“basic idea“
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Specific values 
(Fe, Al, etc.)

Component table

specific depending 
on building type 

(year of 
construction)
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Cadastre of 
industrial and 
commercial 
buildings in 
selected project 
areas

Extrapolation 
(based on BRI 

(gross floor area), 
DIN 277-1)

reference building

Pictures: Britta Miekley, Jan Wöltjen (2013)

Extrapolation 
“resource 
inventory“
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building
typology

livecycle
analytics
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PRRIG „urban Mining“ building typology
(specific for industrial & commercial  buildings in  
Germany) 

table: project PRRIG
Pictures: Britta Miekley, Jan Wöltjen (2013)
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Number Typ (utilisation) Subnumber Subcategory
100 Office buildings 110 Office and government buildings

120 Banks
130 Office buildings in general

200
Factory and workshop 

buildings
210 Large-scale enterprises

220 Craft
230 Industry
240 Production halls
250 Barracks
260 EVU

300 Commercial buildings 310 Food
320 Non-food
330 Shoppingcenter

400 Warehouses 410 Warehouses in general
420 Garadge buildings

500 Hospitality buildings 510 Hotel business
520 Gastronomy
530 Roadhouses

600 Education buildings 610 Nurcery
620 Schools
630 Universities

700 Traffic buildings 710 Airports
720 Train stations

800 Health care buildings 810 Hospitals and nursing homes

Source: Jan Wöltjen, Baubetrieb, TU Darmstadt
12
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A geo-spatial challenge?
(top down approach)

Schnitzer & Köhler - Urban Mining Cadastre – a Geospatial data challenge 
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Geo-spatial challenge

definition of building 
Typology 

Mapping of the reference buildings to 
the developed building typology

Determination of the 
buildings‘ specific 
resource values

Classification of all industrial and 
commercial buildings according to the 

building typology and the specific 
resource values of the reference

extrapolation of the spatial and 
temporal availability of resources

spatial data overview (using ALKIS)

Selection and analyses of industrial 
and commercial reference buildings in 

the research area

Literature

Building information:
� Type (PRRIG-typology)
� Year of construction 
� Surface
� Height (absolute / floors)
� „Structural changes“

D
atabase m

odel
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Building information – a lot of sources

� variety of possible data sources

Schnitzer & Köhler - Urban Mining Cadastre – a Geospatial data challenge 
(6946) - XXV FIG 2014 - 16-21 June, 2014 

Picture sources: EU, AdV, BKG, cityGML.org
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Building cadastre – Official German Cadastre
A brief overview
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Building cadastre – data modelling
official German Cadastre
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Source: AdV 2013 Spatial data: HVBG 2013
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INSPIRE
European SDI

Yes, but…

Schnitzer & Köhler - Urban Mining Cadastre – a Geospatial data challenge 
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Source: http://inspire.ec.europa.eu/codelist/CurrentUseValue/ (Registry)
Picture: http://inspire.jrc.ec.europa.eu/index.cfm/pageid/44
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Spatial data catalogs (GDI) 
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ALKIS 
buildings

Industrial and
commercial

area

OSM
(building, 

POI)

OpenData

Building 
applications, 
details from 
the project 
partners

Data collection approaches

Step-by-Step process
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Spatial Data Source:
© GeoBasis-DE / BKG 2013, 
Regionalverband 
FrankfurtRheinMain, 
OpenStreetMap contributors

Example 1: Regionalverband Frankfurt Rhein/Main 
Historic Settlement Development

� „Prototype“- Data of the Regionalverband Frankfurt Rhine/Main

Schnitzer & Köhler - Urban Mining Cadastre – a Geospatial data challenge 
(6946) - XXV FIG 2014 - 16-21 June, 2014 
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Spatial data: HVBG & Regionalverband FrankfurtRheinMain 2013



Titel der PräsentationTitel der PräsentationTitel der PräsentationTitel der Präsentation

16. September 200816. September 200816. September 200816. September 2008 |  Geodätisches Institut  |  Fachgebiet Landmanagement  |  Dipl.|  Geodätisches Institut  |  Fachgebiet Landmanagement  |  Dipl.|  Geodätisches Institut  |  Fachgebiet Landmanagement  |  Dipl.|  Geodätisches Institut  |  Fachgebiet Landmanagement  |  Dipl.----Ing. Lisa PalombaIng. Lisa PalombaIng. Lisa PalombaIng. Lisa Palomba |  |  |  |  11111111

Historic Settlement Development

� „Prototype“- Data of the Regionalverband Frankfurt Rhine/Main

Schnitzer & Köhler - Urban Mining Cadastre – a Geospatial data challenge 
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Year of construction

ALKIS 
buildings

Industrial and
commercial

area

Historic map
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Example 2: Information from the project 
partners - geocoding

� Basic data
Building list of the TU Darmstadt

Schnitzer & Köhler - Urban Mining Cadastre – a Geospatial data challenge 
(6946) - XXV FIG 2014 - 16-21 June, 2014 

Geocoding
service
Hessen

Google & 
OSM 

geocoding

CSV:
buildings + 
coordinates

Building 
information Gebäudeauswertung TU Darmstadt 

(Britta Miekley, 2014)

22
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Distribution of building permissions (Building Type  and used materials) 2012
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OpenData - Statistics
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Conclusions

� Complex material usage in the buildings
No reliable data yet about the material composition of the buildings 
(distinction in terms of the building type)

� Further detailing of the building data

� Reviewing and combining different spatial data 
harmonization processes (e.g. building typologies)

Perspectives 
- Integration of additional data within the research area 

- Data fusion – step-by-step detailing 

- cityGML, BIM etc.

- WebGIS for visualization of selected areas

� Adoption of methods to different areas 
(Germany � Europe � Worldwide?)

Schnitzer & Köhler - Urban Mining Cadastre – a Geospatial data challenge 
(6946) - XXV FIG 2014 - 16-21 June, 2014 
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Question?

Picture: http://250kb.de/u/140202/g/vOiMLznWB0rm.gif25

Contact:

Technische Universität Darmstadt
Fachgebiet Landmanagement
Franziska-Braun-Str. 7
64287 Darmstadt

Schnitzer & Köhler - Urban Mining Cadastre – a Geospatial data challenge 
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Benjamin Schnitzer, M.Eng.
schnitzer@geod.tu-darmstadt.de
Tel. +49 6151 16-2347

Dr.-Ing. Tine Köhler
tine.koehler@ils-research.de
Tel. + 49 (0) 241 4099 4516

www.prrig.tu-darmstadt.de
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Benjamin Schnitzer
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Agglomeration Frankfurt 
Rhine-Main
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General project structure:  
Procedure

Schnitzer & Köhler - Urban Mining Cadastre – a Geospatial data challenge (6946) - XXV FIG 2014 - 16-21 June, 2014 

C
on

ce
pt

ua
lw

or
k • Literature review

• Definition of building
typology

• Forecasts for real 
estate development 
in the Rhine-Main-
Area

• Analysis of
construction
materials

• Material flow models

• … P
ra

ct
ic

al
st

ud
ie

s • Case studies of
building types

• On-site investigations

• Evaluation of building
documentations

• Identification of
specific values

• …

B
ui

ld
in

g 
ca

da
st

re • Characterisation of
the building stock

• Acquisition of 
buildings in the 
"surface”

• Analysis of statistics

• Construction of
an„urban mining“ 
cadastre

28
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Picture references

AfE Turm:
[1] Blog Codezeit: http://blog.codezeit.com/post/75357813236/afe-turm-gif-
zur-sprengung-frankfurt (10.03.2014)

[2] Foto: http://250kb.de/u/140202/g/vOiMLznWB0rm.gif

[3] Screenshot: https://www.govdata.de/

[4] INSPIRE Roadmap: Bild: 
http://inspire.jrc.ec.europa.eu/index.cfm/pageid/44

[5] Image: http://commons.wikimedia.org/wiki/File:Factory_icon.svg
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Spatial Data
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Rohstoffe - Importabhängigkeit und Selbstversorgungs grad Deutschlands 2008
Deutschland

Merkmal Eigenschaft

Erhebungszeitraum

Erheber

Besondere Eigenschaften

Region

Altersgruppe

Veröffentlichung durch

Herkunftsverweis

Veröffentlichungsdatum

Hinweis

URL auf der Webseite

2008

BGR

Deutschland

IG BCE

IG BCE - Informationen zur Rohstoffpolitik, Seite 8

August 2012

* Anteil der Primärproduktion an Raffinadeproduktion

http://de.statista.com/statistik/daten/studie/246390/umfrage/importabhaengigkeit-und-selbstversorgungsgrad-deutschlands-bei-rohstoffen
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Kupfer - Kupferpreis 2000-2012
Weltweit

Merkmal Eigenschaft

Erhebungszeitraum

Erheber

Besondere Eigenschaften

Region

Altersgruppe

Veröffentlichung durch

Herkunftsverweis

Veröffentlichungsdatum

Hinweis

URL auf der Webseite

2000 bis 2012

LME

Weltweit

Deutsches Kupferinstitut

kupfer-institut.de

Dezember 2012

Die Preise für Kupfer gelten laut der London Metal Exchange (LME).
* LME-Handelspreis jeweils zum 01. Dezember

http://de.statista.com/statistik/daten/studie/37791/umfrage/kupferpreis-seit-2000
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Titel der PräsentationTitel der PräsentationTitel der PräsentationTitel der Präsentation

16. September 200816. September 200816. September 200816. September 2008 |  Geodätisches Institut  |  Fachgebiet Landmanagement  |  Dipl.|  Geodätisches Institut  |  Fachgebiet Landmanagement  |  Dipl.|  Geodätisches Institut  |  Fachgebiet Landmanagement  |  Dipl.|  Geodätisches Institut  |  Fachgebiet Landmanagement  |  Dipl.----Ing. Lisa PalombaIng. Lisa PalombaIng. Lisa PalombaIng. Lisa Palomba |  |  |  |  18181818
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Wirtschaftsbau - Baugenehmigungen nach Gebäudeart un d verwendetem Baustoff 2012
Deutschland

Merkmal Eigenschaft

Erhebungszeitraum

Erheber

Besondere Eigenschaften

Region

Altersgruppe

Veröffentlichung durch

Herkunftsverweis

Veröffentlichungsdatum

Hinweis

URL auf der Webseite

2012

Statistisches Bundesamt

Deutschland

Statistisches Bundesamt

Statistisches Bundesamt  - Bautätigkeit und Wohnungen - Bautätigkeit 2012, Seite 37 f. 

August 2013

Die Prozentangaben wurden eigenständig errechnet und gerundet. Basis der Berechnung war jeweils die Gesamtzahl der genehmigten Gebäude aus einer 
Kategorie. Die Summe der Prozentwerte für einen Gebäudetyp ergibt nicht 100 Prozent, da weitere Baustoffe wie z.B. Kalksandstein, Porenbeton oder 
Leichtbeton/Bims aufgrund der geringen Relevanz nicht dargestellt sind.

http://de.statista.com/statistik/daten/studie/252743/umfrage/struktur-der-genehmigten-wirtschaftsbauten-in-deutschland
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