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Circular Economy

• The Netherlands aims to have a circular Economy by 2050 (1)

• Amsterdam municipality promotes local circular economies (2)
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(1) Nederland circulair in 2050, Rijksoverheid, 2016
(2) Amsterdam circulair, visie en routekaart, 2015 
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Urban Mining

• Reusing or recycling resources dispersed among the urban 
environment

• Urban mining challenge 
◦ Prospecting: how many resources and where? 

• Prospected urban mine as a motive for actual mining
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Topology
“Topology shows the spatial relation of neighbouring vector features.”

• Spatial relations in electrical networks 
◦ Building – Low Voltage Network 
◦ Low Voltage Network – Transformer – Medium Voltage Network
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Case study areas
• Case study areas
◦ Slotervaart
◦ Geuzenveld
◦ Indische Buurt

• Chosen based on similarities
◦ Building age (built ±1950)
◦ Might soon be redeveloped or demolished and provide urban mining opportunities

9Introduction



RESEARCH APPROACH

10



Research approach

Research approach
• Research Question:

To what extent can topological networks be used for localization 
of underground metal cables in order to assess the quantity of 
an underground urban mine?

11



Research approach

Research approach
• Research Question:

To what extent can topological networks be used for localization 
of underground metal cables in order to assess the quantity of 
an underground urban mine?

• Research Objectives
1. Explore most suitable datasets
2. Develop automated quantification method
3. Exemplify method on case study areas
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Connecting points to the network
• NWB is only a collection of lines
◦ Geometrically connect buildings and transformers
◦ 3 methods:

• Closest Point

• Closest Junction

• Iterative Closest Junction
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• Finding closest transformer 
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• Amount of households influences maximum power consumption 
◦ More households -> more power consumed 

◦ Average household consumes ±2400 - 3300 kWh / year 

• For each edge 
◦ Calculate maximum power 
◦ Compute current supposed to be flowing through a cable
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• Total metal mass in the network

• Unsure whether a cable is made of copper or aluminium 

◦ Ratio of 70/30 (Cu/Al) is used to quantify metal content

Process
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• Using the NWB provided a good skeleton to perform network 
analysis  

• This methodology is suitable for quantification and finds a 
minimum quantity of metal in the underground urban mine 
◦ On average 70% accuracy when adjusted for errors 

◦ Most likely more metal available, at least not less 

• Closest Junction method most accurate connecting method
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• Trade-off between location accuracy and quantification 
accuracy

• Recovering metal in the underground urban mine of Geuzenveld 
◦ Approximately €145.000 from Cu and Al recycling 
◦ Not taking into account tram lines, street lighting, unregistered 

cables

• This methodology can find a minimum quantity of 
underground metals, but is not suitable for finding 
the exact location of these cables
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Discussion & recommendations

Discussion
• Data limitations
◦ Building points
◦ Transformers

• Method limitations
◦ Connecting methods are imperfect

◦ NWB is simplified into a single line

◦ Quantity ratio between metals is not exact
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Discussion & recommendations

Future work & recommendations
• Improve location of cables 

◦ Offset NWB network to both sides 
◦ Find the centreline of pavements 
◦ Self driving cars with GPR

• Improve completeness 

◦ Tram lines 
◦ Public Lighting 
◦ Other materials (pipes and optical fibres)

• Improve buildings points by cooperation with network operators
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