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“Soil and the subsurface form the 
foundation of our existence”

Future use requires:

“ A good balance between exploiting and 
protecting”

Tanja Klip-Martin:

Drs. T. Klip-Martin 
Ambassador of the subsurface

and member of the Dutch Senate

through the implementation of sustainable 
land and resource management practices. 

to guide decision-making and policy 
development, taking into account the 
social, economic, and environmental 
factors that affect soil and subsurface 
management.
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Perspective for action Climate Change: "Uncertainty as a challenge”
Scientific Council for Government Policy - Precautionary principle and responsibilities regarding physical safety
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IMPLEMENTATION CAPACITY IN ORDER: DATA, KNOWLEDGE, 
INSTRUMENTS AND MANPOWER

• Data-driven policy making – Do 3D/4D data, information and geomodels offer added value for the management 

of the physical environment and help the government to enter into dialogue with society about complex spatial

priority and spatial distribution issues?

• Necessity for integrated spatial planning in 3D /4D (space and time) above and below the surface:  - To ensure

that Digital Twins for the Physical Living Environment (DTFL) and other innovations are used in the National and

regional Strategy on Spatial Planning and the Environment (Nationale Omgevingsvisie - NOVI/NOVEX)

• Implementation capacity for urban development and assetmanagement - To ensure that the organization has 

the knowledge, instruments and manpower for the implementation and monitoring of the 3D/4D Spatial

Planning and Environment Strategy, standardization is of great importance, as is a federated system of sectoral

data spaces for the physical environment.



Building & 
Construction

Drinking
water

Energy
Transition

Sust. Food 
supply Mobility

Federated system of data spaces in the Netherlands 

Key
registries

Intergovernmental data strategy

Crtl Mineral
Resources

Flood
protection



10

GeoModels BRO 3D Services (API) ready for usage
in the National and regional Strategy on Spatial Planning and the Environment (NOVI/NOVEX)



Spatial Planning Policy Cycle
in the Netherlands 
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12https://www.government.nl/topics/spatial-planning-and-infrastructure/spatial-planning-in-the-netherlands

National spatial planning policy of the Netherlands 
(NOVI/NOVEX)

with high regional and local impact

https://www.government.nl/topics/spatial-planning-and-infrastructure/spatial-planning-in-the-netherlands


Overview of 25 National programs for spatial planning

13BRO Basispresentaties | De registratieobjecten

guiding principles: 
A  balanced use of the physical living environment, both above and below ground. 
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Regional Strategy on Spatial
Planning and the Environment
Provinces and Muncipalities

Regional

housing agreements

Integrated spatial planning in 3D above and below the surface

using Digital Twin of the Fysical Living environment (DTFL) :

• Flevoland

• Zuid Holland

• Utrecht

• Gelderland

Totaal amount

of houses:

917.193



Main 
Challenges:
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Water and Soil are leading
“Environment-inclusive” policy 



Consideration 
principles:
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➢ The shifting of responsibilities in space and time is not allowed

➢ Increases the water retention capacity of the water and soil 

system

➢ Take extremes into account

➢ An adaptable design for the long term

➢ Utilise recovery options of the natural  system 

Water and Soil are leading
“Environment-inclusive” policy 



The National Primary Drinking Water 

Regulations: 

3D subsurface protection zones National 
Groundwater Reserves (NGRs and ASVs)



30 juni 2023 goedgekeurd in ministerraad - 03 juli 2023 aangeboden aan TK

An adaptable design for the long 
term





Ontwerp Programma
Energiehoofdstructuur

(PEH)

Space taken up by energy 
system components



The Environment and planning act
Legislative authority - rules for 3D priority corridors in the subsurface for the construction of energy 
infrastructure





https://basisregistratieondergrond.nl/english/case-studies-0/

Key registry of the Subsurface (BRO) – Case studies
Using 3D Digital Twin (DTFL) and Storymaps technology for Policy Making in the Netherlands

https://basisregistratieondergrond.nl/english/case-studies-0/


Regional Spatial Planning Policy

Case studies BRO

Geographical
Oveview:

BRO 
Case studies

Regional Spatial
Planning policy
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Circular economy  - Circular flow of building materials
National online Trading Platform Aggregate resources 



DATA DRIVEN 
POLICY MAKING

&
DIGITAL TWIN

FYSICAL LIVING 
ENVIRONMENT

Transparant, Overview and Accessibele

Integrated spatial planning above and 
below the surface

Scenario’s to cope with uncertainty and 
support strategic decision making

3D data en information infrastructure

Innovative Instruments e.g. VR,AR, 
Digital Dataroom and MER reporting





Thanks for your attention

Questions?





“From identifying problems to finding solutions” 
• From Coal mining sinkhole to Minewaterenergy – South Limburg (Heerlen/Kerkrade)
https://guidetodistrictheating.eu/heerlen/ https://mijnwater.com/en/

• From Chalk mining → Einstein telescope an advanced gravitational-wave observatory at the border of 
he Netherlands, Belgium and Germany

https://www.einsteintelescope.nl/en/?set_lang=en

• From gasproduction induced earthquakes to acceleration of the reconstruction of houses earthquake

and transition to sustainable energy – Groningen 
https://basisregistratieondergrond.nl/doe-mee/bro-events/begin-dag-bro-tje/bro-tjes-2022/8-september/data-helpen-hersteloperatie-groningen/

• From decomissioning offshore oil and gas infrastructure to reuse for production and storage of 

Hydrogen by excess offshore windenergy
https://storymaps.arcgis.com/stories/6db801b71e0747b5861205db6b51c0c3

• From shortage in aggregrate resources to circular flow of buiding materials
https://www.rijkswaterstaat.nl/en/environment/circular-economy#more-information-about-circular-economy

https://guidetodistrictheating.eu/heerlen/
https://mijnwater.com/en/
https://www.einsteintelescope.nl/en/?set_lang=en
https://basisregistratieondergrond.nl/doe-mee/bro-events/begin-dag-bro-tje/bro-tjes-2022/8-september/data-helpen-hersteloperatie-groningen/
https://storymaps.arcgis.com/stories/6db801b71e0747b5861205db6b51c0c3
https://www.rijkswaterstaat.nl/en/environment/circular-economy#more-information-about-circular-economy


NOVEX development perspective 
Rotterdam Harbor area





NOVEX Rotterdam harbor area – Thematic approach 

Circulair en klimaatneutraal

Climate adaptation Network developments Energy transition

Urbanization and living environment Economic perspective



Floodprotection storm surge barrier 
“De Maeslantkering”



Effects  of Climate Change

Increase storms at sea

Low water level rivers

Barrier closed ships waiting at North sea

Drought hindrance to shipping due to low water levels



Impact on Spatial Planning – extra buffer capacity

Allocation question:

• landuse ,

• sustainable energy,

• fresh cooling water,

• network capacity, 

• flood protection, 

• economic activities



Mineral resources: Surface mineral 
extractionNorth Sea





Regional Heat transport network 
Transport of Industrial Waste Heat for Their Use in Urban District Heating



DT Zuidelijke Randstad – interactive dashboard 
with online calculation for each routingscenario wasteheat transportnetwork
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Use of 3D Digital Twin Physical
Environment (DTFL) in combination
with Augmented and Virtual reality for
complex challenges in urban planning 











From probability density function to Geodesign scenario’s
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