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SUMMARY

The paper presents main results of researches diomeg preparation of the postdoctoral

lecturing qualification thesis (D.Sc. thesis). Tiitee of thesis was ,A concept of a model

approach to the 3D cadastre in Poland”. The tha®isented a proposal of the 3D cadastral
model for Poland, based on analysed solutions énfigdd of three-dimensional cadastres
applied in many countries. The thesis consistefbarf basic sections. The final (fourth) part

of the thesis presented the concept of the mogebaph to the 3D cadastre for Poland.

The paper focuses on fourth part of the thesisfarttier author’s research works. In paper
there is presented a model approach to the 3D tadis Poland. This model proposes
modification of perception of the extension of pedy rights as specified in the Civil Code,
which would open the possibility to establish thight in "layers" in Poland. Therefore —
apart from the currently existing cadastral parcet has been proposed to introduce new
objects in the form of 2D and 3D cadastral parogtich would technically allow for such a
solution. So in 3D cadastral model there will existditional cadastral parcels (with infinite
range of ownership rights, practically limited mat registered in cadastre in the form of the
sets of points with 3 coordinates or height leve?f) cadastral parcels (based on traditional
cadastral parcels but with registered minimum aagimum height levels which limits range
of ownership rights to the parcel), 3D cadastrateis (subdivided from 2D cadastral parcels
— space parcel, registered in cadastre as a prisimed by set of points with x,y,z
coordinates). Detailed conditions concerning cogatif 2D and 3D cadastral parcels, as well
as the scope of related technical documentatione leeen determined. The procedure to
distinguish 3D cadastral parcels, following the laggtion of the currently existing cadastral
parcel, as well agx officio procedures, implemented to achieve public goadse hbeen
developed. The author performed further tests plementation of such a model based on an
existing building in the town centre and a planmagstment (building) which interfered in
ownership’s space of the building parcel (buildpdgnned to build above an existing building
and surrounding street, parking places plannediild lninder the street and under the existed
building). The author made a proposition to estiiblh maximum and minimum layers of
ownership rights for 2D parcels and subdividedibi3D parcels which allow to make this
investment (construction) basing on ownership sght3D parcels and not on servitudes on
traditional cadastral parcels.
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A Concept of a Model Approach to the 3D Cadastre ifPoland:
Technical and Legal Aspects

Marcin KARABIN, Poland

1. INTRODUCTION

Issues concerning limitation of the extend of thepprty rights in Poland were described by
the author in details in Karabin (2011b). Problemosicerning registration of buildings in
Poland were described by the author in detailsaraliin (2011b) and registration of premises
in Karabin (2011a).

Second part of author’s researches focused oretfistration of various untypical 3D objects
located within the city of Warsaw, the capital @l&hd (Karabin, 2011b, Karabin, 2012) .

As a result of researches on 3D cadastres authepaprd the postdoctoral lecturing
qualification thesis (D.Sc. thesis). The title bésis was ,A concept of a model approach to
the 3D cadastre in Poland” (see Karabin, 2013). fhilesis presented a proposal of the 3D
cadastral model for Poland, based on analysedisotuin the field of three-dimensional
cadastres applied in many countries. The finalr{fgupart of the thesis presented the concept
of the model approach to the 3D cadastre for Poland

The paper focuses on fourth part of the thesisfartder author’s research works.

2. DEFINING OF THE RANGE OF PROPERTY RIGHTS

The first action which in many countries is coneeélctvith the introduction of the 3D cadastre
is redefinition of the term of the range of properghts; a land property should be considered
as a 3D spatial object in the cadastre. The ndgdssilefine the range of property rights was
stressed, among others, by Acharya (2011), Dimapoahd Elia (2012), Erba and Graciani
(2011).

In Karabin (2013) the author proposed for Polaral fiilowing reading of the domestic act
dated April 23, 1964, the Civil CodgWithin the ranges defines by social-and-econoraitd|
destination, considering public-and-legal limitat®the property right to lands ranges within
the spaces over and under the land surface, wkideiermined in the cadastre”.

Following the author's opinion, determination asthange should be performed at the level
of a community, i.e. parameters which define thatiap range should be described in the
local land management plans. Thus, the local laadagement plan should consider the land
division into zones, for which the maximum and miom ranges should be determined, with
consideration of limitations resulting from the geal provisions, detailed regulations, as well
as from rules concerning the spatial policy of\aegilocal government unit (see also Karabin,
2013).

The author proposes to set the z(+) level at suobight which would ensure the security of
aircraft traffic and which would not be related ttee permissible heights of buildings; a
special reserve should remain. This idea is presentFigure 1.
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Figure 1. An idea of determination the maximum ,Z” range for a 2D cadastral parcel
Source: Own work, published in Karabin (2013)

The author assume various variants of describiagthange in the local plans, depending on
the available input data. i.e. by specificationnietric units the height, which defines the
spaces above the land and the depths definingpieesunder the land or by determination of
spatial coordinates (X,Y,Z), which define this rang

The definition of the range of property rights irtmc units will allow for implementation of
the idea of the "layer" approach to the rights dneir spatial ranges, registered in the
cadastre, which has been presented, among othemiopoulou and Elia (2012). As a result
the space will be divided into the space accessiplihe owner, and the space, which will be
reserved for the State Treasury, which will be neglifor implementation of the aircraft
traffic, the space where natural resources ocaeigvb the depth accessible by the private
entity.

Such modification will allow for introduction of 3[xadastral parcels, as well as for
implementation of the 3D cadastre, following onetla# three scenarios presented in Stoter,
Salzmann (2001), i.e. solutions of True 3D Cada8feTags and Hybrid.
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3. NEW OBJECTS IN THE CADASTRE

In Karabin (2013) the author proposed introductbmew objects to the cadastre, besides the
existing two-dimensional cadastral parcels.

The existing cadastral parcel is defined in Polasdfollows (Cadastral Law,2001): the
continuous piece of lands, located within the Isvaf one cadastral district, uniform from the
legal perspective and distinguished from the surding areas by means of boundary lines.

The new object, being the 2D cadastral parcel wheldlefined as follows (Karabin,2013):
,2D cadastral parcel - located within the limits ohe cadastral district, the continuous piece
of land, uniform from the perspective of the legfaltus, distinguished from the surrounding
areas in the (x-y) plane by means of boundary liaed characterised by the determined
vertical range in the "z" direction”.

As it was stated in Karabin (2013), the only, buportant, difference between the existing
cadastral parcel and the 2D cadastral parcel woeilorecise determination and registration of
the range of property rights in the cadastre far #xisting cadastral parcel in the "z"
direction.

Another new object, i.e. the 3D cadastral parcalldive defined as follows (Karabin, 2013):
»3D cadastral parcel - a continuous and compactqgaief land, uniform from the perspective
of the legal status, distinguished from the spdaene or several 2D cadastral parcels from a
given district - having a specified spatial range”.
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NOT-SPECIFIED
+00
THE MAXIMUM Z(+)RANGE
SPECIFIED AND REGISTERED
] IN THE CADASTRE
| A
] Y e _TERRAIN
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THE MAXIMUM IN THE CADASTRE
RANGE Z{~)
NOT-SPECIFIED
-0 CADASTRAL PARCEL 3D CADASTRAL PARCEL

2D CADASTRAL PARCEL

Figure 2. Interpretation of terms: cadastral parcel, D cadastral parcel, 3D cadastral parcel
Source: Own work, published in Karabin (2013)
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The objects proposed in the 3D cadastral modéllastrated in Figure 2.

In the above model the author assumed, that cadlastrcels would have the form of prisms
or other bodies created by combination of prismsctvpoints would be determined with the
accuracy not worse than 10 cm in relation to tleses$t geodetic control points. The author
assumed the idea of the division of the spaceepted by Ying et al (2012).: ‘svdesign two
types of cadastral geospace: 3D land space ando8Birty/building space. 3D land space is a
certain vertical extension of the 2D parcel acawgdb plannings or demands of architecture, and
3D housing/building space is the physical spades@pproximation”.

So he legal space of the 3D parcel is a section ofsgfece, which was acquired from the
owner of the two-dimensional cadastral parcel, taxgson the 3D cadastre, as the spatial
object. The space of the implemented constructeom isolid, determined by an existing
physical structure or a building; this space shdiddembedded inside the legal space of the
3D parcel. This idea is presented in the figurewel

Figure 3. The structures visible in blue determine th legal space of the cadastral parcel, and inside het
3D space of construction in the form of a 3D city model
Source: Ying et al (2012) - powerpoint presentation

Therefore, the distinguished 3D cadastral parcellshbe designed in such a way that it
would be possible to implement the planned investnme the future. Thus, in most cases
instead of the "3D construction property" this voé an "air-space parcel".

The author does not assume that the procedurdaiilisbing the range of property rights in
the vertical direction would become obligatory;his opinion this will concern only such

areas for which it would be necessary to continwesidn of the space into layers, due to
implementation of building investments, performedvarious "levels" of a real estate.
Therefore, this problem probably would concerresiti

According to the assumed definitions of objectsedrination of the range of property rights
in the "z" direction and its further registratianthe cadastre will result in transformation of
the conventional cadastral parcels into the 2D siaalaparcels of the finite volume. Other
spaces, which remain after such separation fronspaee of a body, which legally belongs to
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the owner of the surface parcel — will become thaperty of the State Treasury (the space
above the maximum "z" level and below the maximathiével).

On the other hand, it will be possible to distirgjuBD cadastral parcels from the space of the
2D cadastral parcels; the 3D parcels will be ramlifor implementation of investments,
which construction will not require the purchasepafcels, covering the land surface, i.e. the
existing cadastral parcels or 2D cadastral parcBlsch objects might be tunnels of
underground railways, railway tunnels, overpassasiderground parking places.

3D CADASTRAL

3D CADASTRAL PARCEL
PARCEL NUMBER2 3D CADASTRAL
NUMBER 1 OWNER "B PARCEL
OWNER "A" | NUMBER 3
OWNER "C"
MAXIMUM RANGE Z(+)
2 3
1 3 Y

)

memmenamensae TERRAIN SURFACE
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NUMBER 456 oeeeeeee

OWNER "D"

MAXIMUM RANGE Z(-)

Figure 4. The effect of expropriation, according to the8D Cadastre approach
Source: Own work, published in Karabin (2013)

Resuming, the introduction of 3D cadastral parcetsild result - in the case of many
investments - in the lack of necessity to purchiee property rights to "entire" cadastral
parcels, as it happens in the case of the two-diloeal cadastre. As it was pointed in
Karabin (2013), only in the case of a viaduct tiseifruct rights should be established for
supporting the viaduct pillars on the past 2D ctadaparcels, which - in the space remained
after distinguishing 3D cadastral parcels - mighulilised in the previous way.

In the improved model, the 3D cadastral parcelslavbe distinguished after submission of
an application by the owner of the existing pareeho would also cover the costs, or
officially, according to respective acts; in sucbase the costs would be covered by the entity
which implements the public investment. In thetficase, after the 3D cadastral parcel is
distinguished, the previous owner will conclude {merchase contract with the possible
investor, concerning the purchase of the 3D paocek distinguished. In the second case we
would deal with the expropriation procedure, omiythe approach of the 3D cadastre, so the
3D cadastral parcel would be distinguished offlgiahccording to respective rights. In the
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successive step the property right to this paraallev be subtracted after payment of the
respective compensation. As it was pointed in Kiargp013), the absolute requirement for
the expropriation procedure is the presence ofmstants of a planned, public purpose
investment, located in the space of cadastral fgncethe local land management plans. The
alternative would be the establishment of locawdrthe public purpose investment by an
administrative decision of the authorised admiaisie body.

The expropriation procedure in the 3D cadastreagyr, as it was stated in Karabin (2013) is
a smoother process and it has the advantage avewxisting solutions, since the owner of the
cadastral parcel is not deprived of the propeigits to the entire parcel area or to a part of
such a parcel (the parcel division in the two-disienal approach), but only to the part of the
space of the existing cadastral parcel (the distgiged 3D parcel); he may administer the
remaining part of the space.

In the situation which is illustrated in Figure Alp 3D cadastral parcels no. 4,5,6 would be
expropriated and the remaining space would beaketihe property of the existing owners of
2D cadastral parcels - they would be still the owred 3D cadastral parcels no. 1, 2, 3. Then,
parcels 4, 5 and 6 could be combined in one 3D stealgparcel, since - according to the
model proposed by Karabin (2013) - the followindgerwas assumegthe 3D cadastral
parcel located in a space of several existing 20asdral parcels may be created only as a
result of combination of 3D cadastral parcels laxhin the space of existing individual 2D
cadastral parcels, if the final 3D cadastral parceleet the condition of continuity and
compactness and, if it is additionally included hiit the cadastral district. 3D cadastral
parcels, being the subject of combination, musehhe same, uniform legal status”.

It is obvious that the investor who implementsitheestment in the space of distinguished 3D
parcels, would have to possess parcels contaiheghysical Earth surface in their space.
These parcels would be used as building sites riderground railway station, exists from
viaducts, entrances to underground parking plaimes e

According to the legislation existing in Polandyestments which interfere in the space of
"someone else's" cadastral parcels, may be implemenith the use of limited material
rights, especially usufruct rights, which are @ &ttractive form for investors due to the lack
of possibility to credit the investment basing drede rights. Remaining rights, such as
perpetual use or a separate property of premisescannected with the acquisition of the
right to lands, what may not be necessary in seses

4. CONDITIONS OF CREATION OF 3D CADASTRAL PARCELS

According to the model proposed in Karabin (2018 author proposed several detailed
rules. The first rule is to ensure the freedomispadsal of the space of the cadastral parcel
and to possibility for the owner to undertake sactions which would be in agreement with
the further investment plans.

Following the author (see Karabin, 2013e 3D cadastral parcel - should not preclude the
use of the existing, built-up or non built-up, 2&8dastral parcel, according to its destination
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and the existing way of use. In the opposite chse3D cadastral parcel should be created,
which would contain, in its solid, the area of #dsting 2D cadastral parcel or the owner,
who applies for creation of the 3D cadastral parsbbuld present a respective statement in
the documentation”.

The second rule concerns situation when buildingcib are located on the cadastral parcel,
from which the owner intends to distinguish the &&astral parcel. Following the author
(see Karabin, 2013),In the process of separation of the 3D cadastrargel, in the case
when on the 2D cadastral parcel, from which the [@cel to be separated or on other,
neighbouring 2D or 3D cadastral parcels buildingjetts are located - the surveyor should
design the range of the new parcel after obtainhmgrespective expertise from an authorised
expert. The range of the designed 3D cadastral gdlasbiould guarantee that the existing
constructions will remain unaffected in the coucdegmplementation of the future building
works. If the future works are to concern reconstian of the existing objects, such
information should be specified in the documeniatd separation of parcels, and the owner
who applies for creation of the 3D cadastral parsbbuld present a respective statement in
the documentation”.

5. PRACTICAL UTILISATION OF THE 3D CADASTRE

Below the attempt to test the 3D cadastral modesgmted in Karabin (2013) is discussed for
the case described in Nowakowska (2011). In the adsthe "Sienna Street in Warsaw
Project”. It was planned to construct the skyscrdpethe investor having the perpetual use
rights to the non built-up area of the size of agprl500 sg.m, characterised by the highly
disadvantageous shape, similar to the letter "E'the width of about 7 m!!! The investor's
parcel neighbours the monumental building, congtdicwithin the, so-called, "sharp
boundary”; on other sides it adjoins the streetse Wertical diagram of the planned
investment, the situation on the cadastral mapratttke field, are presented below.

As it was mentioned in Nowakowska (2011), four wnscs should be established for the
needs of this investment: first usufruct for looatof some underground parking places under
the neighbouring street, second for location of emgcbund parking places under the
apartment house located on the neighbouring péatasd, for hanging the part of the designed
building over the neighbouring street, fourth fanging the designed building over the
neighbouring parcel with the apartment house.

An alternative for this idea is the 3D cadastrableidor Poland, presented in Karabin (2013);
as a result of introduction of new objects - 2D 8bBdparcels - into the conventional cadastre,
it would allow to base the discussed investmenthenownership rights to those cadastral
objects.

During the first stage, field measurements werdopered aiming at acquisition of data
required for determination of the maximum rang@miperty rights to the conventional parcel
in the Z(+) and Z(-) direction, i.e. for transfortiee of a conventional cadastral parcel into
the 2D parcel, according to the idea presentedairabin (2013).
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Figure 5. "The Sienna Street in Warsaw Project”

Source: The vertical projection of the investment — dégning documents of "Kurytowicz-Associates”
Company published in Nowakowska (2011), photograph takeby the author, the cadastral map - The
Office of Geodesy and Cadastre of the City of Warsaw, Pad, All published in Karabin (2013)

Due to the missing rules of determination of thage of property rights in the existing
legislation, it was assumed for testing the motlet the maximum level, which can be
utilised by the owner of the conventional parcelcated in the area where the future
investment is to be performed, would not be grethtan in the case of neighbouring objects.
This area is not located within the zone of limitegk, resulting from the vicinities of the
airport, therefore additional limitations in the+J(range, required to ensure the air traffic
security within the zone of take offs and landimfsaircrafts do not occur. The maximum
Z(+) range was assumed at the level determinechéyPllace of Culture and Science, the
highest object in Warsaw, which is located wittie tlistance of about 450 m. Measurements
aiming at determination of the height of the upg@ire of the Palace of Culture and Science
were performed. Measurements aiming at determimaifahe height of the building, above
which it is designed to hang a part of the desigheiding, as well as the level of the
sidewalk, above which a part of the building isb® hung and under which underground
parking places are to be constructed.
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For the bottom Z(-) level, also due to the lack d#tailed regulations concerning the
determination of this level, the level of 30 m untlee ground was assumed. According to the
act of July 18, 2001 The Water Law - Art. 124, Whater permit is not required in the case of
construction of underground water intake instailagi for the needs of the standard water use
from water intakes up to the depth up to 30m. Tioeee it may be assumed for the needs of
testing, that this Z(-) level is accessible for igp@ns performed by land properties (Under
the condition that mineral being the property of 8tate Treasury do not occur within this
space), and utilisation of the lower level is lieditand it is not accessible for the investor.

Thus, the range of the property rights of the owsfgparcels within the planned investment,
according to the above assumptions and to thetsesiifield measurements, was determined
in the reference system, obligatory in Warsaw (L&iexo of the Vistula River). The upper
range Z(+) equals to 274.53m, and the bottom raa@gequals to 5.80m.

Following Karabin (2013), spaces above the maxintewmel ,z’ (marked as Z+) and below
the maximum level ,z” (marked as Z-) will remaintime disposal of the State Treasury and
they will not become the subject of the properghtiof the owner of the existing cadastral
parcel.

As a result of determination of the maximum lev&{s) and Z(-) it is possible to create new
objects, being 2D cadastral parcels, proposed irala (2013), basing on conventional
cadastral parcels.

Figure 6. “The Sienna Street in Warsaw Project” — cadasal map
Source: The Office of Geodesy and Cadastre of the City #¥arsaw, Poland
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The system of parcels of the given investment, &g to the existing approach of the two-
dimensional real estate cadastre is presentee ifragment of the cadastral map.

The above map presents the cadastral parcel nb.(20¥ellow) being the property of the
Capital City of Warsaw, the parcel no. 30/2 (indidg being the property of the Capital City
of Warsaw, transferred to the perpetual use ofitkestor who intends to implement the
described investment and the parcel no. 21 (inngrdeeing the property of the Capital City
of Warsaw.

2D cadastral parcels created of existing cadastnalels no. 29/1 (the size of 2.4629 ha), 30/2
(the size of 0.1130 ha), 21 (the size of 0.1438 Wwd) become simple prisms; their

foundations will be determined by boundary pointshe parcel (x,y coordinates) and they
will be hanging at the levels Z(+)=274.53m and Z%80m. Thus the height of those prisms
will be equal to 268.73m. The volume of those piareell be an auxiliary parameter; it will

be equal to the following values: for the 2D pa2@ll= 6 618 551 m3, for the 2D parcel 30/2
= 303 665m3, for the 2D parcel 21= 386 434 m3. Getom feature of those parcels are

presented in Figure 7.
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Figure 7. Visualisation of the 2D cadastral parcel — no 29/(in yellow)
Source: Own work, with the use of the AutoCadMap 3Daware tools (free trial version)

In order to implement the project and accordingh® model proposed in Karabin (2013)
three 3D cadastral parcels should be created ffemekisting 2D cadastral parcels (from
parcels 29/1 and 21). Data concerning the locatfotihne underground parking places under
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the building existing on the parcel no.21, menttbria Nowakowska (2011), was not
accessible for the author.

It was stated in the course of performed analybes data concerning the height of the
existing building were incorrectly specified in tpeojection from the designing documents.
As it turns out from performed measurements, thghtérom the sidewalk to the edge of the
building construction equals to 28.67m, and na24dB0m. Considering that the objective of
the investment was to preserve the building exgston the parcel no. 21 without
reconstruction, data from measurements were asswrsetthe basis for creation of new
cadastral objects - the 3D parcels.

In the analysed case, 3D cadastral parcels wouldnepass the space separated from the
neighbouring 2D cadastral parcels, in which theegtor intends to implement the building
object.

Below the vertical projection of the planned invesht is presented together with boundaries
of cadastral parcels, what illustrates the "intenfiee” of the designed object into the space of
particular cadastral parcels (the investor hagtrpetual use right for the parcel 30/2 only).
The figure also presents calculated "Z" levelsunexgl for creation of 2D and 3D cadastral
parcels in the 3D cadastral model for Poland, assuimKarabin (2013).

The 3D cadastral parcels presented in the aboweefiggould cover the following spaces of
the existing cadastral parcels (neighbouring paricelthe parcel 30/2, owned by the investor,
basing on the perpetual usufruct) (see Karabin3R01

» the 3D cadastral parcel no.1 - would cover the spaquired by the investor to build an
overhead part of the building (floors 6 to 30), tiawg in the space of the 2D cadastral
parcel no. 29/1 and supported by pillars,

» the 3D cadastral parcel no 2 would cover the spageired by the investor to build and
overhead part of the building (floors 6 to 30) otlee building existing on the cadastral
parcel no. 21,

» the 3D cadastral parcel no.3 - would cover the spaquired by the investor to build the
underground parking place under the street existimthe 2D cadastral parcel no. 29/1.
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Figure 8. "The Sienna Street in Warsaw Project” — a propoal of creation of 3D cadastral parcels
Source: Own work, with the use of designing documentsf "Kurytowicz-Associates” Company, published
in (2011) and data from own surveys

Figure 9 below presents visualisation of 3D cadagtarcels, performed using AutoCad Map
3D software (free trial version).
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Figure 9. Visualization of the 3D cadastral parcels, nd., 2, 3
Source: Own work, using AutoCadMap 3D software tools (Ee trial version)

In this case the condition of continuity for sepada3D parcels will not be met and it will be
not possible to combine them into the one 3D caalsarcel. The arrangement of 3D parcels
is presented in the following Figure 10.

As it may be seen from the figure below and fromesyproposed in Karabin (2013), when 3D
cadastral parcels are separated, two of the egi&iincadastral parcels will loose their status
in the cadastre and they will be transformed in3Becadastral parcels. This will concern the
2D cadastral parcel no 29/1 (it will be transforniei the 3D cadastral parcel no 4) and the
2D cadastral parcel no. 21 (it will be transfornmetd the 3D cadastral parcel no.5).
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Figure 10. "The Sienna Street in Warszawa" Project — thetatus after separation of 3D cadastral parcels
Source: own work, with the use of designing documents "#furytowicz-Associates” Company, published
in (2011). All published in (2013)

Visualisation of the 3D cadastral parcels no. 4 ansl presented below. They are created of
spaces which are not the investor's property; teae is reduced by separated spaces,
required by the investor to perform the describedestment (reduced by separated 3D
cadastral parcels no. 1, 2, 3).
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Figure 11. Visualisation of the 3D cadastral parcels nd.and no.5
Source: Own work, using AutoCadMap 3D software tools (fee trial version)

Finally the author proposes to commission the lylapproach to the 3D cadastre, i.e. to
register both, two-dimensional and three-dimendiguercels in the system. As it was
presented above, it is possible to establish traiadpranges of parcels and to develop
respective documentation using the CAD softwarergtore, until the 3D hybrid cadastre is
commissioned, the solution based on the 3D-Tags fdgether with information about the
complex spatial and legal situation on cadastrgisnaombined with referring the user to the
external documentation (such as dxf files presgrid cadastral parcels) could exist.

6. CONCLUSIONS

Both in Poland and abroad it is necessary to stiteeproblem of the disposal of the real
estate space "in layers", basing on the ownersgiy, which would substitute the method of
implementation of investments, basing on othertsigncluding the usufruct rights in most
cases. This requires commissioning of the 3D ceslagtich would allow for reference of the
property rights (ownership right) to the 3D cadalsparcels and which would enable to
financially secure an investment basing on suchas@al objects. The author assumed
introduction of the'air-space parcel'type of cadastral parcels as more convenient fitten
perspective of the investor and implementation ha&f investment. Introduction of the 3D
cadastre will allow for reference of all legal pedares to new cadastral objects, including the
expropriation procedure, which will have less dramanpacts, since the owner of the real
property, where the public purpose investment ballimplemented, will not be deprived of
the property right to the entire parcel, but ordyttie part of the space, included within the
boundaries of the 3D cadastral parcel, distinguisioe these purposes. The author assumes
that the proposed 3D cadastral model will be opagah such places where the problem of
implementation of the investment should be solvecbeding to the "layer" approach, so it
will mainly concern cities.
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