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Drs. T. Klip-Martin
Ambassador of the subsurface
and member of the Dutch Senate

Tanja Klip-Martin:

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

Future use requires:

“ A good balance between exploiting and
protecting”

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.






The Environment and Planning Act
of the Netherlands

omes into for ary 1, 2024,
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Geo-Informatie Policy NL

federated system of keyregistries




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.




Common European data spaces |

Rich pool of data
(varying degree of
accessibility)

Free flow of data
across sectors and
countries

Full respect of GDPR

Horizontal
framework for data
governance and data
access

Federated system of data spaces in the Netherlands
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0
Drinking | Crtl Mineral Sust Food = Flood - Energy Key Building &
water Resources su rotection || Mobility | GreenDeal = 10 qition ‘jz’ﬂ Construction
| —Technical tools for data pooling and sharing — Sectoral Data Governance (contracts, ]
—Standards & interoperability (technical, licenses, access rights, usage rights)
semantic) — IT capacity, including cloud storage,

processing and services

b

Intergovernmental data strategy
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GeoModels BRO 3D Services (API) ready for usage

in the National and regional Strategy on Spatial Planning and the Environment (NOVI/NOVEX)

BRO 3D services

Grondwaterputten en -standen GeoTOP
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Spatial Planning Policy Cycle
in the Netherlands

[ IMPLEMENTATION OF ]

A

POLICY MEASURES

POLITICAL
DECISION

POLICY MEASURES
SPATIAL ANALYSIS

INSTRUMENTS

DIGITAL INFORMATION
physical living environment

MONITORING
OF THE EFFECTS




National spatial planning policy of the Netherlands

AwaaTy of PETIETR T 2t the
204 [rmihed

Summary National Policy
Strategy for Infrastructure
and Spatial Planning

Making the Netherlands competitive,
accessible, liveable and safe

(NOVI/NOVEX)

with high regional and local impact

2022 2023 2024

Oktober 2022 Juli 2023 Oktober 2023
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Programma
Mooi Nederland

Gabiedspenpectieven:

Inzet se Lt werkiny

https://www.government.nl/topics/spatial-planning-and-infrastructure/spatial-planning-in-the-netherland&’



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

Overview of 25 National programs for spatial planning

guiding principles:

A balanced use of the physical living environment, both above and below ground.

Wimmnmmm en watersysteem (6)
« Programma Water en Bodem als Basis

~ Programma Bodem en Ondergrond

« Nationaal Waterprogramma 2022-2027

+ Kennisprogramma Zeespiegelstijging
Bakeidesaadu stast en hoog

« Programma Integraal Riviermanagement

Programma’s ten aanzien van Landbouw en Natuur (2)
+ Nationaal Programma Landelljk Gebiled
« Programma Natuur/Agenda Natuurindusief

Progra s ord o rken voor energie en een (circulaire) economie (9)
« Programma Energie Hoofdinfrastructuur (pem)

« Nationaal Programma Infrastructuur Duurzame Energie

+ Nationaal Plan Energiesysteem

« Programma Noordzee en Partiéle herziening

+ Nationaal Programma Reglonale Energiestrategieén (Res)

+ Beleidsbrief Datacenters

+ Programma Werklocaties, Ruimte voor Economische Activiteit

« Programma Girculaire Economie

BRO Basispresentaties | De registratieobjecten

{Min lenW)

(Staatssecretans lenW)
(Minvster lenW)

(Min lenW)
(Min lenW)
(Min lenW)

(Min Lw, My vO en Min lenW)

(Min NenS)

(Min Kenk)
(Min Kenk)
(Min Kenk)
(Min lenW)
(Min Kenk)
(Min Kent)

(Min veo en Min £2¢)
(Min veo en Min £2x)
(Stoatssecretaris lenW)

Programma's voor leefbare steden en reglo’s (6)

+ Meerjarenprogramma infrastructuur, ruimte en transport (M bW, Seoctisecrelons lenW)

+ Programma Woningbouw (Minvro}
= Werkenning versterken verstedelijkingsopgave zuld, oost en noord s {Minvro)
« Programima werklocaties, ruimie voor economische sctiviteit {Min E2x en Min veo)
« Programma erfgoeddeal (Staatssecretaris oow)
= Programma gezonde en groene leefomgeving (Mim s en Min Lvl
+ Ovwerige programma’s met impact op meerdere perspectieven (2)

+ Mationaal Milieuprogramma [Senotssecretovis lenW)

* Programma concenireren, verduurzamen en vernievwen defensievasigoed (Soatssecretans Defensie)
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5 Regional
housing agreements

Regional Strategy on Spatial 2022-2030
Planning and the Environment Totaal amount -
Provinces and Muncipalities 917.193 R e
Integrated spatial planning in 3D above and below the surface '“"
using Digital Twin of the Fysical Living environment (DTFL) : Neeo 3919 o
* Flevoland 1t $3.500 100000
 Zuid Holland
* Utrecht inems 50600
* Gelderland




Water and Soil are leading'

“Environment-inclusive” policy

Security of supply

M a | ﬂ Housing Policy Energy Transition

Challenges:

Drinkingwater

Circular econom . .
y Climate Sustainable

Adaptation Agriculture

— Critical Raw
Materials

15



Water and Soil are leading'

“Environment-inclusive” policy

The shifting of responsibilities in space and time is not allowed

CO NS | d e rat | on Increases the water retention capacity of the water and soil
. . system
prl NCl pleS: Take extremes into account

An adaptable design for the long term

Utilise recovery options of the natural system




2t eerder zo droog in deze tijd
,an het jaar, watertekort dreigt

=

The National Primary Drinking Water
Regulations:

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




—M"8 Ministerie van Economische Zaken
en Klimaat

Nationaal plan energiesysteem

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

(PEH)

Space taken up by energy
system components
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The Environment and planning act

Legislative authority - rules for 3D priority corridors in the subsurface for the construction of energy
infrastructure
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Key registry of the Subsurface (BRO) — Case studies

Using 3D Digital Twin (DTFL) and Storymaps technology for Policy Making in the Netherlands

Mirdsarie Tan Dirren andss ik ar
Eonmarierelee

Home Aboutthe key registry  Legisiation Data types

vigme « mestudin -

Case studies

BRO in practice

What would it mean if we were able to create a dear picture of the subsurface? Thanks to modem technology
precisely that is something we can de todayl It neow possible to combine digital govemment information from
the framework of key registers with information about the subsurface and building information at a single location
ar withan a single praject. Using the rght knealedge, it possible 1o produce 3 30 vimusl living envinonment. also
known as the Digital Tasn. This virtual ervironment makes the world both abowe ground and below the surface
transparent. undersiandable and aocessible

in the varnous Bving Labs for testing the BRO programme, this process innevation has been dearly demanstrated
Take a look at the case studies {in Dutch),

o BACicks  [unt pape

Presentations

BRO staff presentations for your
infosmmation;

B BRO General intraducticn (p=r.
1.3 ME

[-‘-] Bresentation Keyregisry of the
Sughmurt, sh herlan

(et 8.6 ME}

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

Storymap Esergy transi-
ton opportunities in the
wab-sartace

Thes orprag focses on re-uae
ard decormmasioning of Tw
g ool g g IO LCOA
» the Metharlanch. & het topa
WA 15 w3 courtry

St T 0 Suslimastibg ereegy
een morce 12 g

Araw wge

B
g

S1enyTrag (s TOP macel

w

maaght oo the Dich subourfece.
3.8 dopts of 53 raerm below
Dtih Cvdnance Dutem (NAF) o
mmatse Gea 0P, the Netherands
an Dear. Enided Fen & rarber of
porn. Ths sl mip
sccovpunen the GeoTOP mode!
3 Norh Bratare asd M3t ane

Certre Lwdnry

o Bead D sanmas
gl
The hdden werld beseath out

towt - The Ky Raglessy of the
Dateh Sutnurtace


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

o
Housing Development & RES 7&%" %@7 »G

| verstedelijkingsstrategie: gemeente regio woondeal

Geograph|ca| [ ] Res-regio
Oveview:

Case studies BRO

BRO 0 Klimaatadaptie en energletransitie

Case studies e
Sterke en gezonde steden en regios

Regional Spatial

Planning policy 9 D

Housing Regional Spatial Planning Policy
development B st

Zuidelijke Randstad
Regional Energy .

Strategy (RES) B Groningen

Arnhem - Nijmegen




Energy transition: opportunities in the sub-surface t

P

‘th‘e suB—surfac‘

Re-use and decommlsswnmg of the exfstﬂ'ig oil and gas infrast
e 5

—
: ‘ F“
Key l'llﬂﬁ‘ Sub-surface

5 november 2021

INTRODUCTION ENERGY TRANSITION OIL & GAS DISMANTLING & RE-USE RE-USE IN PRACTICE







EU announces Critical Minerals Act

The European Union plans to launch a Critical Minerals Act to help it develop a supply chain for minerals

used in electric vehicle batteries.

.I‘Or ‘
5
\

SUSTAINABLE
DEVELOPMENT

GOALS



1200

Totaal Bouwgrondstoffen 2025-2040

Opgave Circulaire grendstromen {x miljoen ton)

2023

= Winning / Productie
ECiculair Grondstromen
= Sloop
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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

-

s

Transparant, Overview and Accessibele

Integrated spatial planning above and
below the surface

3D data en information infrastructure

Innovative Instruments e.g. VR,AR,
Digital Dataroom and MER reporting
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Thanks for your attention

Questions?







“From identifying problems to finding solutions”

*  From Coal mining sinkhole to Minewaterenergy — South Limburg (Heerlen/Kerkrade)
https://quidetodistrictheating.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
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NOVEX Rotterdam harbor area — Thematic approach

N LN

—

Climate adaptation

Energy transition






Effects of Climate Change

Increase storms at sea

Barrier ¢

Low water level rivers
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Regional Heat transport network

Transport of Industrial Waste Heat for Their Use in Urban District Heating
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~ Lokaal warmtenet

s Leiding door de haven

e Leiding over West

s Leiding door het midden
Warmtelevering Leidse regio
Bestaand netwerk




DT Zuidelijke Randstad — interactive dashboard

with online calculation for each routingscenario wasteheat transportnetwork
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Mixed reality
Zalmhaventoren
Rotterdam

Use of 3D Digital Twin Physical
Environment (DTFL) in combination
with Augmented and Virtual reality for
complex challenges in urban planning
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From probability density function to Geodesign scenario’s

. POSSIBLE
- PLAUSIBLE

19

High confidence (PES
Moderatety, . (P83)
conservativ
5 Mean (P50)

OBSERVATIONAL

=

METHOD

Most
likely

Cumulative Probability

Most Low confidence (P15) &
H unfavorable

Value

UNCERTAINTY PAST PRESENT FUTURE
SCENARIOS




Digital Transfo

IDC’s Digital Twin Maturity Model

Digital Twin
Orchestration

For real-time
visualization,
visibility, and
decision support
across a network

Digital Twin
Ecosystem

For real-time
product and asset

Digital Twin
Enterprise

‘ operation and
For enterprise- el of digital twins for
Digital For internal design fDCUSEﬁ ""iEib"iFY Eitsigmﬁsm facilities, and
Visualization and development, and collaboration partners, suppliers plants

service and
maintenance at a
workgroup level

For ideation and
innovation,
collaboration with
customers and
suppllers, DT Case studies BRO
visualization of
processes | Business Value

2022
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