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SUMMARY

This paper reports on the first 3D cadastral regfisin of multi-level ownerships rights in the
Netherlands, which was accomplished in March 20L& the result of a study that was
undertaken from 2013 to 2015 to determine how hisapout multi-level ownership can be
provided in 3D by the cadastral registration. Tlhé&utson was sought within the existing
cadastral and legal framework, with the aim to dwl more fundamental solution for 3D
cadastral registration in the future, based on tmalc experience and involving the
stakeholders. The 3D cadastral case presentedsipdper is the new combined structure of
the city hall and underground railway station ie town of Delft. The complex contains the
new city hall, the railway station, the underground fptats and railway tunnel, several
technical installations as well as the undergrobioycle-parking. The paper presents the
procedure that was followed to secure the ownership rigetsre the construction was
completed; the translation of ownership describethe deeds into legal volumes based on
the architectural drawing of the buildings; andafly to create the 3D visualisation of the 3D
rights involved and to register a deed that cost#ie 3D visualisation in the interactive 3D
PDF format. The paper then evaluates the registrat obtain insights for an improved 3D
cadastral registration. The main conclusion is thasome situations a 3D approach has
important advantages for cadastral registration avD approach. It requires further study
on how to implement the solution in a standardiaad uniform way from registration to
guerying and updating in the future and from anrnmf to a formal (i.e. legally binding)
registration process.
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1. INTRODUCTION

Property rights in land are in many jurisdictiongiséered on 2D parcels. However, almost
everywhere it is possible to entitle a person htrig a volume whether it is for the ownership
of a physical construction or for air space (forrapée a wind right relating to a wind mill or
wind turbines, an easement to protect a right efwor an apartment right). The legal and
technical practices used to create such 3D legdiiesntand to register them in the land
registers and cadastre vary from jurisdiction taspliction. More and more jurisdictions
provide the possibility to describe the 3D spatidknt of such legal volumes in registered
deeds or title documents. But until now these 3D rijgtsans are often paper-based: e.g.
volumetric plans that show isometric views to de@iD spatial units or building plans that
show sketches of building numbers, locations, levelslayout (Karki and Thompson, 2014).
These traditional, analogue systems of registradmmot support the storage of 3D data, nor
the automated validation of 3D data nor the intieracvisualisation of the 3D entities. 3D
solutions have recently been developed for apattmeits, for example in Spain (Olivares
Garcia, 2011). But these do not provide solutimrsnfiulti-level ownerships not related to
apartments or condominiums.

The limitations of a 2D parcel-based land admiaigtn have recently been addressed in the
Netherlands where a first interactive 3D visual@atof multi-level rights was registered in
March 2016.

Multi-level property rights in the Netherlands heyeen in existence long before the start of
the Dutch cadastre (1832) and is established niadd real rights on the 2D parcel such as
easement, right of long lease and right of supesdicTo be able to sufficiently represent the
spatial extent of each right in the cadastre ascpbesd by the !specialization principle”, 3D
ownership situations are projected on a 2D par@ and 2D parcels are divided into small
parcels to be able to register the ownership oéabjabove and below the surface. This
results sometimes in unclear fragmentation of parcelBussated in Figure 1.
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Figure 1. Registration of multi-level ownership on B parcels results in fragmented parcel patterns
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At the moment the legal situation is created, t@ksholders have to agree on the registration
and therefore only minor problems are faced. Tha mlaallenges arise in future transfers of
multi-level property rights, when the involved pesti(buyer, seller and others such as a
mortgage bank) need to reconstruct the 3D ownership then2D cadastral map and the
deeds registered in the land register. The diffiesilof reconstructing the 3D legal situation
from the description in deed (in words and accongpan2D maps), in combination with the
2D parcels boundaries on the cadastral map havedgeerienced a few times already in the
Netherlands as can be understood when looking atotimplex parcel patterns in Figure 1.

To address this issue, the Netherlands Kadastestaded a study to improve the registration
in such cases (Stoter et al, 2013). The implememtati the proposed improvements consists
of two phases.

The first phase started in 2012 and finished whih first 3D cadastral registration of a real
world case in March 2016 (and the evaluation thgrédhe solution of the first phase was
sought within the limitations and possibilitiestbe existing legal and cadastral frameworks
and aimed at gaining experience in the challengiogpain of 3D cadastre where technical
possibilities on the one hand and legal and caalasteds on the other, interact. The aim was
to provide a solution for the problem that rights3D volumes can be established for decades
(even centuries) but not made visible. Thereforgracedure was developed to accept 3D
representations of legal volumes in 3D PDF fornmfpart of the deed. With the recently
established acceptance of the digital registratbrieeds in the Dutch land registers, the
registration of a 3D visualisation of multi-level hig in the form of a 3D PDF has become
possible.

The second phase is research in progress and lmnldee lessons learned from the first
phase. It comprises the study how to accommodateexpécit registration of rights and
restrictions limited in 3D and the actual inclusiohthese volumes in the registration, to
enable complete validation and even better 3D datageament and dissemination.

In 2014 the first circumstance arose to test oetpgtocedure developed in theory during the
first phase on a real life example: the building ptar combining the new city hall and the
underground railway station in Delft. For the 3D stgition, the Kadaster has worked closely
together with the Municipality of Delft and the 3Beoinformation group of Delft University
of Technology. The 3D visualisation was designedviecanoo Architects based on the BIM
data generated in the design and construction phagenotary firm of Houthoff Buruma has
issued the certificate for the deposit in the Land Registry.

This paper reports on this registration. Sectigorésents the case. In section 3 we describe
the process that was followed to secure the ownergjtigs of the complex in the cadastral
registration; to create the 3D visualisation of 82 rights involved; and, to register a deed
that contains the 3D visualisation in the interset8D PDF format (which can be viewed
here: https://www.youtube.com/embed/vFMoH-2r7xogct®n 4 evaluates the registration
resulting in questions for further research. Wesfirwith conclusions in Section 5.
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2. THE 3D CADASTRE CASE

The 3D cadastre case of this paper is the new cwmdbstructure of the city hall and
underground railway station in Delft. The compl@ntains the new city hall, the station, the
underground platforms and railway tunnel, severahneal installations as well as the
underground bicycle-parking.

This building is located in the heart of the Dé&tfilway Zone project. This project involves
the replacement of the existing railway viaduct through the city centerailyvay tunnel and
offers scope for the redevelopment of an urban afearound 24 hectares. The complex
forms actually the center of the project. The lmrais the transportation hub for Delft and
the surrounding area, where train, tram and bus lineg ¢ogether. Below the bus platform,
an underground parking provides space for 5.009ck#s. Apart from the train station at
ground level and below, the building hosts the mawwicipal offices of the city of Delft, with
working spaces for 800 civil servants on the grotladr and three floors up. The building
was constructed in a period of two years, from 2PQB5, within the agreed time frame and
within the financial budget. Since the site is kechin the middle of town, construction
logistics were of essence. Smart building prin@pheere used and the construction of the
steel framework was done as much #prefab$ as gosSd® for a two month time lapse:
https://www.youtube.com/watch?v=tHW6HfQZS20. The tiSta opened on 28 February
2015.

The total of the Delft Railway Zone covers an asea4 hectares. The project consists of:
r a 2,3 km tunnel, replacing a partly elevated raylwainning along the historic city
centre of Delft;
underground train platforms and station;
station hall with shops at ground level;
municipal offices for the city of Delft on four levels;
2 underground bicycle parkings (5.000 spaces) 2an@0, under construction);
underground car parking (650 spaces);
new public space, including a park on top of then&lrand a non-navigable canal for
water storage above the car parking;
r urban redevelopment, mainly of former railway yards

—_— =~ = = =

Thus, the Delft Railway Zone project is a combioatof infra-structure, mainly railroad, and
urban redevelopment. It is a transit-oriented urld@welopment. The Dutch ministry of
Infrastructure and Environment and the municipaityelft are the main financing partners.

The 3D cadastre case presented in this paper comBra small part of the total project. The
combined new Railway Station and the new City Hall, togretith the underground
platforms and railway tunnel, several technicatahations as well as the large underground
bicycle parking, appeared to be a very suitablacehtor the first real world 3D cadastral
registration that we had worked out in theory in Steteal (2013).

The multi-layered construction is located on a red¢dy small piece of land. It combines
property rights of three parties in the project: the municipalitielft as owner of the land
and the City Hall, NS Real Estate as owner of ttegi@ Hall with shops and installations
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and ProRail/Railinfratrust as owner of the tunneld athe platforms, see Figure 2.
ProRail/Railinfratrust is the Dutch railroad infragture company, and NS is the Dutch
railroad company for passenger transportation. ProRdiliRatrust and NS are separate
legal entities.

Figure 2. The building complex of Delft station, with left the ownership situation and right a picture of the
situation above ground

3. THE REGISTRATION PROCEDURE

This section describes the procedure that wasvelibto create the 3D representations of the
legal volumes and to register it via a 3D deed &.8D PDF registered as official document in
the Land Register).

For this building complex, six legal volumes have beeabdished:
x Railway hall (NS Vastgoed);

Travellers area (Railinfratrust B.V.);

Elevator/stairs (NS Vastgoed);

Technical installations (NS Vastgoed);

Tunnels (Railinfratrust B.V.);

Municipality Delft: everything that is left.

X X X X X

The first five property rights were establishedhadt right of superficies. The municipality
owns the land and therefore it owns all spaceithkgft after subtracting the volumes for the
rights of superficies. Each right can contain mtiren one object (space) and it can also
overlap several ground parcels.

The first step of the registration secured the rigits at the start, before the 3D registration
was realised. The reason to not start with the 8&ddwas the condition that the transfer of
rights should have been finished upon completiotheffirst construction phase. Because the
3D registration was the first one ever accomplistied stakeholders did not want to run a
risk of any delay due to the new way of registration.

After all stakeholders agreed that they would regithe involved 3D property rights via a 3D

deed, the rights were established for the differantspand described in a deed (in wordings
and 2D drawings) that was recorded in the Land Regis¢ée Figure 3. In this process also
new ground parcels were formed, i.e. original parcels (still refigt¢hia historical ownership
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