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.Potential of Urban Mining in the Industrial and

. . . . . Bundesministerium
Commercial Building Sector: The Rhine-Main- *l:ﬂf;:’.z:am
Area Case”
= BMBF (Federal Ministry for Education and Research)

¥ — Innovative Technologies for Resource Efficiency - P
Strategic Metals and Minerals* (FKZ) 033R100A Fochngoarei kien

= Fachgebiet Stofsinsmimanageaneiiciuliu
Ressourcenwirtschaft FG SuR (Prof. Liselotte Schebek)

= |nstitut fir Baubetrieb IfBB (Prof. Christoph Motzko)
= Fachgebiet Landmanagement (Prof. Hans Joachim Linke)
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fossil raw materials - remaining lifetime of
selected raw material reserves (2012)

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

Remaining lifetime in years
35

Potash  Metallurgical coal Thermal coal Bauxite Iron ore Copper Platinum Gold Zinc Nickel

Source: PWC, PWC - Mine 2013. A confidence crisis, Page 45 - ID 260902
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= 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
Copper Price inUS $/
tonnes
Schnitzer & Kohler - Urban Mining Cadastre — a Geospatial data challenge 5
(6946) - XXV FIG 2014 - 16-21 June, 2014
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raditiona mining" and “urban mining vl
" . Prim -
Traditional “mining* ary Urban mining
production
24
Suitable raw material A Each building is a small raw
warehouses have to be found Exploratlon material warehouse
4 g
Raw materials have to be Infrastructure Building has to be demolished
made accessible > mines provision - (partial) demolition
4 Ao
Elaborate conveyor and storage ) Demolition of buildings or
technology is required, possibly EXtraCtlon infrastructure is “standard*
groundwater management (different methods)
{
Metal scrap, mineral construction
waste, waste glass
‘ Source: based on- Carolin Wiesenmaier, 2013 - Institut IWAR
Picture: http://blog.codezeit.com/post/75357813236/afe-turm-gif-zur-sprengung-frankfurt
Schnitzer & Kohler - Urban Mining Cadastre — a Geospatial data challenge 6
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Project goals at a glance

General: Specific for the Rhine-Main-Area:

= GIS-based building register/

= Building typology  specific for an regional resource Cadastre
“urban mining“ = Scenarios for the development of

*Em pirica| factors for material the real estate market (industrial &
fractions in terms of building commercial) in the Rhine-Main
types/ components Area

= Material flow model » Forecast of future material

» General information of resources flows -> (2020/2030)
in the building stock = Recommendations for the regional

planning :

» Target materials: iron/steel,
aluminum, copper, zinc, lead

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

Method — Combined , Top-Down* &
.Bottom-up*“ approach
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...Is part of the building
stock
place
region

1z
1

1
-

2

...has Components
Windows
staircase

One Building...

Source: Liselotte Schebek
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Method — Combined , Top-Down* & ,Bottom-

TECHNISCHE
.\ UNIVERSITAT

upu approach DARMSTADT
...Is part of the building Bottom-up
stock + building investigations
place Database « literature research
region » detailed component
analyses
information
combination / J;r.l
aggregation via .
building typology gh

...has components
Windows
staircase

» Cadastre One Building...
e spatial information's

Source:

Schnitzer & Kohler - Urban Mining Cadastre — a Geospatial data challenge (6946) - XXV FIG 2014 - 16-21 June, 2014 9
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resource cadastre

“basic idea* -
Extrapolation

Extrapolation . resource‘
(based on BRI inventory’

(gross floor area),
DIN 277-1)

livecycle
analytics

Cadastre of
industrial and
commercial
buildings in
selected project
areas

building specific depending

typology on building type
(year of

construction)

Specific values
(Fe, Al, etc.)

Component table

Building cadastre

Pictures: Britta Miekley, Jan Woltjen (2013)
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PRRIG ,urban Mining“ building typology TECHNISCHE
(specific for industrial & commercial buildings in UNIVERSITAT
Germany)
Number Typ (utilisation) ~ Subnumber Subcategory
100 Office buildings 110 Office and government buildings
120 Banks
130 Office buildings in general
200 Factory aﬁd.workshop 210 Large-scale enterprises
buildings
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
oy ] - L statlolns table: project PRRIG
800 Health care buildings 810 Hospitals and nursing homes Pictures: Britta Miekley, Jan Woltien (2013)
Schnitzer & Kohler - Urban Mining Cadastre — a Geospatial data challenge 11
(6946) - XXV FIG 2014 - 16-21 June, 2014
Source: Jan Woltjen, Baubetrieb, TU Darmstadt
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A geo-spatial challenge? | TECHNISCHE
(top down approach) ] DARMSTADT
Geo-spatial challenge —
spatial data overview (using ALKIS) definition of building
; Typology S
Selection and analyses of industrial =
and commercial reference buildings in 8‘
the research area O S cie 7]
I Opacrs e D
Mapping of the reference buildings to Oconariaor ype  rarbrtion g
the developed building typology e .o ot a
Determination of the o™ cespetnnpoiveon, 2412 o
= buildings' specific Gty e
resource values
Classification of all industrial and
commercial buildings according to the » Building information:
building typology and the specific e
resource values of the reference = Type (PRRIG-typlology)
= Year of construction
extrapolation of the spatial and = Surface
temporal availability of resources - Height (absolute / roors)
= Structural changes”
Schnitzer & Kéhler - Urban Mining Cadastre — a Geospatial data challenge 13
(6946) - XXV FIG 2014 - 16-21 June, 2014
. i . TECHNISCHE
Building information — a lot of sources ) TV Sy
msx:;,%
= variety of possible data sources SEIE
w =
2, &
“0; »
INSPIRE REGISTRY 1P
Enhancing access to European spatial data
AFIS ©
ALKIS
,i ﬁ /M’ ATKIS
ﬁﬁeoportal.de
suchen, finden. verbinden.
Hrms
sEgEEEEN=
CityGML  [cre ETEE
1
Picture sources: EU, AdV, BKG, cityGML.org
Schnitzer & Kéhler - Urban Mining Cadastre — a Geospatial data challenge 14
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Building cadastre — Official German Cadastre TECHNISCHE
A brief overview DARMSTADT

1000- Residential bujlding
2000- industry or business buikdings
-3000- Public building

3051- Hospital
Datasource: ALKIS.
AX_Industnal and commerical AREA {c) HVBG 2013

Schnitzer & Kohler - Urban Mining Cadastre — a Geospatial data challenge

(6946) - XXV FIG 2014 - 16-21 June, 2014 °
Building cadastre — data modelling TECHNISCHE
official German Cadastre DARMSTADT

[y P, st w0 |
Objektart. AX_Gebaeude Kemmng: 31001
Modellart: DLEM
Definition: ‘Grundfliche’ ist die Gebaudegrundfliche w [gm).

Auributart:
Bezeichumg: umbantesRau

Volume

0.1

DLKM

Definition: Unbauter R’ ist der umbaute Raum [Kubikmeter] des Gebiiudes.

Atiributart:
Bezeichmmg:  bavjahr
o
Keomng:  BJA \{
Datentyps Integer ‘b’
Kardipalitat: 0% Q
Modellat:  DLEM nsna(]
Defiiion:  “Baujale’ st das Jab der Ferngstellung oder der bay
Gebiudes m«u
s
cbjekthoshs
| obyekihoehe_uom
 dachiom
austand
[{gsscholacche
gundiaeche
pundiseche_won
oe ]
% i 035573
o]
Source: AdV 2013 Z

Schnitzer & Kohler - Urban Mining Cadastre — a Geospatial data challenge
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INSPIRE

European SDI

Yes, but...

Code list values

TECHNISCHE
UNIVERSITAT
DARMSTADT

INSPIRE REGISTRY
Enhancing access to European spatial data

03/12/2013

—— 23/11/2012
—— 12/2012

[ Label
residential
agriculture
industrial
commerce and services
ancilary
individual residence
collective residence
two dwellings
more than two dwellings
residence for communities
office
trade
public services

Source: http://inspire.ec.europa.eu/codelist/CurrentUseValue/ (Registry)

Parent

residential
residential

collective residence
collective residence
residential

commerce and services
commerce and Services
commerce and services

Picture: http://inspire.jrc.ec.europa.eu/index.cfm/pageid/44

T
amnext -
=

INSPIRE Implementation Roadmap

21/10/2015
21/10/2020

’ ——— 09/11/2011

@ 2w

1

¢

=7 b £3 é
Discavery Spatial data sets shall be Spatial data sets shall be suailsbie for
metadata shall be available for discovery and download and transformation

0 e for ’ v tiomne ot guo- | ) {mhenevt sl from he
spatial data sets portal (data does not vetneed | ¥ INSPIRE geo-portal (data does not yet
and services to be conformant to IRISDSS) need to be conformant to IRISDSS')

Newly collected and extensively restructured
spatial data sets shall be conformant to [R-1SDSS
(incl. metadata i tabl

15055 (incl. metadata for interoperability) and

through network services.

' All spatial data sets shall be conformant ta |-

IR15055 =
1089/2010)

d services. (Ce (EU) No.

ot made conformant with the (R-1S0SS by some

Schnitzer & Kohler - Urban Mining Cadastre — a Geospatial data challer

(6946) - XXV FIG 2014 - 16-21 June, 2014

other means {see Art. 7(3) of the INSPIRE Directive)

'y
compliant with the IR-SDSS by 23/11/2002

I data sets, which

Spatial data catalogs (GDI)

Geaportal

Geopor

TECHNISCHE
UNIVERSITAT
DARMSTADT

coipe

* Themengeblete

Datentyp ~

rem———

ezog >
Datum >

Mabistab >

Karten (0)

Wo suchen Sie?

Hessen (Bundesland)

Kaumberog aber Karte einschrinken

Geodaten (5)

Active Lavers: 0

INSPIRE GEOPORTAL
Enhancing access to European spatial data

rotayn 40 10008 o 42 remmy

Schnitzer & Kohler - Urban Mining Cadastre — a Geospatial data challenge
(6946) - XXV FIG 2014 - 16-21 June, 2014
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ata collection approaches N ERSITT
% i : Step-by-Step process
ALKIS ﬁ 3
buildings @ )
Industrial and
| commercial
; A . % area
Bed, SN V oy /- OpenStreetMap
(building, 3
POI)
OpenData iE:.?’.;: m’"‘"‘__,,..,;
| n_nr_sdaanal varchart)
O buidng_name varcAI(100)
BFiIdi_ng
A\ a ications,
,-r._._:»\ dpeFt)aiIs from
- the project
Spatial Data Source: E partners
© G‘eoEasis'DE 1BKG 2013,
Famiupnomyan, ) Caport E
OpenStreetMap contributors Datmstadt
Schnitzer & Kohler - Urban Mining Cadastre — a Geospatial data challenge 19
(6946) - XXV FIG 2014 - 16-21 June, 2014
Example 1: Regionalverband Frankfurt Rhein/Main [ECHNISCHE
Historic Settlement Development DARMSTADT
Spatial data: HVBG & Regionalverband FrankfurtRheinMain 2013
Schnitzer & Kohler - Urban Mining Cadastre — a Geospatial data challenge 20
(6946) - XXV FIG 2014 - 16-21 June, 2014
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Historic Settlement Development

= Prototype“- Data of the Regionalverband Frankfurt Rhine/Main

ALKIS
buildings

Industrial and
commercial
area

Historic map

v
varchr(100)

char(10)
eomaRy A IPOLYGON 2072

Year of construction

Schnitzer & Kohler - Urban Mining Cadastre — a Geospatial data challel
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Example 2: Information from the project
partners - geocoding

® Buro und Verwa kung sge baude

= Gastgewe tbe ge baude

= Basic data ,m
Building list of the TU Darmstadt & - - \

= Bidung sgebaude

-
7
e |

Geocoding
service
Hessen

Google &
OSM
geocoding

CSv:
buildings +
coordinates

Gebéudeauswertung TU Darmstadt

information (Britta Miekley, 2014)

Schnitzer & Kohler - Urban Mining Cal nge 22
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OpenData - Statistics

oFEM [GREG] | Distribution of building permissions (Building Type and used materials) 2012

45
40
35
ssse <
HH s
2722 GOVDATA oaon o 2 30
2 25
5
Diess Sixhe hefert Ergebriase 220
satzen, oderaben i auf D b=}
315
10
5
‘Filtarn nach
0
T office and agricultural industry ~ warehouse buildings  retail and storage  Hotels & restaurants
ve administrative building buildings buildings
Omensarz 1)
WL Sauanuiige Gameinda Wandlgsan mreinforced concrete  msteal = bricks ®Wood
=
Offenheit der Lizenz Sauantige
" [
o e @20
Fi Buttag 1} Vocaerentacnende Scete Gererce enngsen
Kategorien 1
1D 252743
Source: - und gen - 2012, Seite 37 f.
Schnitzer & Kéhler - Urban Mining Cadastre — a Geospatial data challenge 23
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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 & Kéhler - Urban Mining Cadastre — a Geospatial data challenge 24
(6946) - XXV FIG 2014 - 16-21 June, 2014
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:Question? 7

y

.

,
Eak

PRRIG resource =3
cadastre

Picture: http://250kb.de/u/140202/g/vOIMLzNWBOrmil

TECHNISCHE
UNIVERSITAT
DARMSTADT

Contact:

Benjamin Schnitzer, M.Eng.
schnitzer@geod.tu-darmstadt.de
Tel. +49 6151 16-2347

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

www.prrig.tu-darmstadt.de

Technische Universitat Darmstadt
Fachgebiet Landmanagement
Franziska-Braun-Str. 7

64287 Darmstadt

Benjamin Schnitzer

Schnitzer & Kohler - Urban Mining Cadastre — a Geospatial data challenge 26
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. e
Agglomeration Frankfurt
Rhine-Main
Greenland
13 F—\(}FE
2| Sahara Arabian
”’l', arRicA
: 3 e
10 EICAEALCO N ) SOUTH
A'M,E RICA
ISc‘h.nit.zt‘en;( Kohler - Urban Mining Cadastre — a Geospatial data challenge
(6946) - XXV FIG 2014 - 16-21 June, 2014
.
General project structure: TECHNISCHE
UNIVERSITAT
Procedure DARMSTADT
— T ——
f « Literature review « Case studies of * Characterisation of
© - Definition of building e building types the building stock
; typology geN . On-site investigations * Acquisition of
— -+ Forecasts for real E « Evaluation of building buildings in the
(0 estate development (Vpl documentations surface
3  inthe Rhine-Main- — | o [Kemittesien o * Analysis of statistics
)
o Area @®© specific values * Construction of
QO Analysis of 2 . an,urban mining“
construction = cadastre
c materials %
QO - Material flow models —
Schnitzer & Kohler - Urban Mining Cadastre — a Geospatial data challenge (6946) - XXV FIG 2014 - 16-21 June, 2014 28
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Picture references

AfE Turm:

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

[2] Foto: http://250kb.de/u/140202/g/vOiMLznWBOrm.qif
[3] Screenshot: https://www.govdata.de/

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

[5] Image: http://commons.wikimedia.org/wiki/File:Factory_icon.svg Iﬁ
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Rohstoffe - Importabhéngigkeit und Selbstversorgungs grad Deutschlands 2008 £ \ Lﬁcggﬁ.ﬁ
Deutschland < DARMSTADT
Erhebungszeitraum 2008
Erheber BGR

Besondere Eigenschaften

Region Deutschland
Altersgruppe
Versffentichung durch IG BCE

Herkunftsverweis IG BCE - Informationen zur Rohstoffpolitik, Seite 8

Versffentichungsdatum August 2012

Hinweis * Anteil der Primérproduktion an Raffinadeproduktion

URL auf der Webseite http://de statista. nd bei-rohstoffen

statista¥ ...

(6946) - XXV FIG 2014 - 16-21 June, 2014

i TECHNISCHE
Kupfer - Kupferpreis 2000-2012 \ UNCIVERéﬁ'AT
Weltweit -7 DARMSTADT
Erhebungszeitraum 2000 bis 2012
Erheber LME

Besondere Eigenschaften
Region Weltweit
Altersgruppe

Verbffentlichung durch Deutsches Kupferinstitut

kupfer de

Veroffentlichungsdatum Dezember 2012

Die Preise fiir Kupfer gelten laut der London Metal Exchange (LME).

Hinwels * LME-Handelspreis jeweils zum 01. Dezember

URL auf der Webseite http:/de statista. 791 seit-2000

statista¥ ...

(6946) - XXV FIG 2014 - 16-21 June, 2014
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Wirtschaftsbau - Baugenehmigungen nach Geb&udeart un s

TECHNISCHE
d verwendetem Baustgff 71 EUNISE
Deutschland

NIVERSITAT
DARMSTADT

Foensenet

Ethebungszeitraum 2012
Erheber Statistisches Bundesamt

Besondere Eigenschaften

Region Deutschiand
Altersgruppe
durch
und gen - 2012, Seite 37
Versffentichungsdatum August 2013
Die Prozentangaben waurden eigenstandig errechnet und gerundet. Basis der Berechnung war jeweils die Gesamtzahl der genehmigten Gebéude aus einer
Hinweis Kategorie. Di I einen

ergibt nicht 100 Prozent, da weitere Baustoffe wie 2.B. Kalksandstein, Porenbeton oder
Leichtbeton/Bims aufgrund der geringen Relevanz nicht dargestellt sind.
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