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SUMMARY

Israel is a small territory country. It causes a lack of land for residance in areas of demand.
Therefore, the issue of utilizing land effectivley include underground and above, registration
of rights in the land in a three-dimensional form is particularly relevant. The main problem
was the definition of ownership in Israeli legislation.

At the end of 2018, an amendment to the Real Estate Law was approved, which allows for
vertical splitting to different spatial levels and defines a new term in legislation as a three-
dimensional parcel. A cadastral system includes a variety of components; legislation and
administrative components that were reflected in the land registry, and the spatial element
revealed in the cadastral mapping. The process begins with town plan (planning map), which
describes «Re Design» that defines new lots and land use. Therefore, the whole process that
ends with the registration of rights in three dimensions requires the development of a new
method begins with a three-dimensional Town Plan stage, to the 3D mapping and division
plan stage to the 3d registration stage.

As a result of tremendous active partnership among various government ministries, at the end
of 2020, the first three-dimensional plan for registration purposes (vertical mutation plan) was
approved in Israel, and at the beginning of 2021, the first three-dimensional parcel was
registered in lIsrael. Currently, the three-dimensional registration process in Israel is
implemented and operates.

This article describe the processes of preparation and implementation of a three-dimensional
cadaster and registration, to date. It will include a description of legal proceedings, which
were implemented in order to allow for three-dimensional registration. It will also include a
description of administrative and technical processes, which are in place, with the aim of
implementing registration of property rights in three dimensions.
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Implementation of the 3D Cadastre in Israel - Stage 1

Ksenia KHASANSHINA, Shimon BARAZANI and Yoav TAL, Israel

1. THE DEVELOPMENT OF CADASTER IN ISRAEL

1.1 The Cadaster from the beginning to the current pre-3D cadaster period

Land registration in Israel began in 1858 with the publication of the Land Law and other civil
laws in the statute book by the Ottoman government. Registration under these laws was
named a "state note registration™. It was not accompanied by land measurements and maps, so
the parcel areas recorded were usually determined by a general assessment of the area.
Therefore, the reference of registration in the state note register constitutes only "apparent
evidence" of our contents.

After the occupation of Palestine by British forces in WW1 in 1917, the Ottoman registration
system continued to exist, but at the same time, a new registration method was applied based
on a geodetic control network that established in Palestine. According to the "Land Ordinance
(Property Rights Arrangement) — 1928", the Mandate Rule began to carry out on its behalf,
and from the initiative of a land settlement in Palestine, and recorded the rights of land owners
in a method developed by Australian Customs Minister Torrance, and given the name the
"Torrance Method" or the "Property Rights Registration” method. The registration according
to the Torrance method divided the territory of the country to blocks. Each block contains one
or more parcels. The land is described through official measurement and mapping related to
the national coordinate network. Each registration block has a special rights book that include
all the details of the parcels in the block according their order. The reference to the content of
the listing in the land listed in the rights registers is the value of "conclusive evidence".

The State of Israel continued the land settelment activitey that the British began in 1928 and
so far, about 97% of the land in the territory of the country has been settled. A change in the
division of land that has been settled is carried out based on mutation plans — plans for
registration purposes. A mutation plan is a plan that defines real estate operations following
planning processes such as: a town plan in the manner in which the proprietary unit (parcel)
will be compatible with the planning unit (lot). A plan for registration purposes presents
actions of merging and dividing of plots of land, within the area of one registration block,
and/or transfer of plots from block to block, in such a manner that the new parcels will be
matched with the lots that are defined in the town plan.

In the end of the 1980s, with the development of land survey equipment and computing
devices, a new era begins, i.e. the transition from paper maps to cadaster data files and Using
digital equipment, it was possible to establish a national geographic information system
(national GIS) that includes, Cadastral layers of blocks and parcels of the entire country.

The development of measurement technologies (the development of satellite measurement
methods - GPS) and the development of land information systems enabled the establishment
of a new and accurate national control network based on a Transvers Mercator Projection. The
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transition to the new Israel network was carried out in the 1990s, and later in 2007. This
network was improved through the establishment of satellite permanent stations and has since
been called the Israel formal Network. During this period, the Survey of Israel (SOI) initiated
an activity called a coordinate-based cadaster (CBC), aimed at determining parcels boundary
points, positioned based on coordinates in the formal Israel network. This was done by
measuring and calculating original details in the initial grid and the target grid, transformation
and coordination. To date, about 60% of the country has been defined as CBC.

1.2 Land ownership definition

By 2018, the cadaster in Israel was two-dimensional. Parcel boundries defined by horizontal
coordinates, with which one can obtain and calculate parcel area and geometry but cannot get
ground coverage data as point heights, and topographic data. This is the result of definition of
ownership in the legislation. According to the Land Law (1969), the right of ownership in a
parcel includes the space above and belowit, include what is built and planted on the parcel.
In addition, the legislation prohibits to transfer apart of parcel to other use and ownership.
This means that ownership transactions can only be executed on the whole parcel.

Due to this limitation in the legislation, the Cadaster in Israel could not handle situations of
more than one land designations in parcel, while splitting ownership. Therefore, does not
allow registration of rights of infrastructure (mainly transportation) located below or above
ground (e.g. subway), registration of condominiums together with underground private
parking lots under public areas, or registration of mixed land use complexes in the same area
unit (e.g. residential complex above a covered road). Such a situation prevents the efficient
utilization of the above and underground space.

The State of Israel has a particular interest to use optimality land due to the relatively rapid
population growth and because it is a small country with a shortage of land, mainly in the
areas of demands of the country and in the centers of major cities. Therefore, starting in 1999,
the Israeli government has made a number of decisions regarding streamlining land use,
which are a catalyst for the implementation of a 3D cadaster. One of the decisions was the
establishment of an inter-ministerial committee headed by the Ministry of Justice. Additional
members are the Ministry of Finance, the Ministry of Construction and Housing, the Israel
Lands Authority and the SOI. The Committee was tasked with formulating recommendations
and determining principles for the execution of transactions in the subsurface and in the space
above it. In addition, examining the legal issues involved in the aforementioned matters and
determining the actions necessary for the assessments of the parties dealing with the issue in
order to create a three-dimensional cadaster, including the necessary legislative and regulatory
amendments.

1.3 Amendment 33 of the Land Law — A 3D Cadaster

In December 2018, Amendment 33 of the Land Law was approved, which allows the
registration of property rights in 3D. The Amendment to the Land Law defined a 3D parcel as
a volumetric unit with the boundaries listed and displayed in a 3D manner (X, Y, H).
Secondary, legislation defined that a 3D parcel can only be created in reg land that was
setteled (Property Rights Arrangement) — 1928". The purpose of this definition is the creation
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of a catalytic for the performance of a land asettelment and secondally is the legal status of
unsettled land (alleged evidence only).

It is important to note that the amendment to the law does not change the two-dimensional
cadaster system in Israel, but only adds another possibility of defining rights in the region. A
3D parcel whose boundaries were defined in a three-dimensional manner in the space, using
coordinates, will not affect the residual ownership of the land parcel owners. This means that
the property rights of a land parcel will continue to extend to any infinite depth and height
except for the same area belonging to the 3D parcel. On the other hand, the property right
domain of a 3D parcel will be limited only to the 3D area only. The legislation did not limit
the amount of 3D parcels spanning the above and underground space of a parcel of land,
provided that one 3D parcel was not overlapped into another 3D parcel.

It is also important to note that the Land Law does not allow the registration of a 3D parcel as
a substitute for registering an apartment in a condominium. Registration of a condominium is
a registration method that regulates the status and rights of several property owners in the
same parcel and its use is for cases of listing buildings that have more than one housing unit.
The listing defines the rights of the apartment owners each and their share of the common
area. In addition, there are regulations that define how the condominium is managed. This
registration method has been implemented in Israel since 1951 and provides a legal solution
of separate ownership for each apartment for registration of rights and transactions.

3D registration does not replace the condominium registration system, 3D parcel registration
will be done in cases where there is no dependencies on the management of the properties
(residential structure above a road) and in situations where there are various uses of land
independently. Registration of condominiums will be implemented in cases where there is a
dependence between the various real estate uses such as residential buildings or residential
buildings above commercial floors.

The Amendment to the Land Law is intended to address a number of issues related to the
development of the State of Israel in the context of planning and registration of rights in real
estate. One of them is a reduction of discrepancies between the planning layer (lots) and the
proprietary layer (parcels). Currently, in Israel, there are situations in which there is a mix of
uses in the space, but without 3D registration it is not possible to register the right and correct
property rights. For example, apartment owners in a residential complex built above trafic
tunell.

In addition, the lack of possibility of making a correct registration limits planning vision and
development. Due to difficulty or the failure to register that reflects the required planning
conception, it happens that planning projects are supported in standard and accepted solutions
in accordance with traditions, instead of creative planning thinking. The amendment to the
law enables advanced planning solutions and ensures the registration of rights in an
appropriate manner to all stakeholders in the same land and in the same space. A major issue
that an amendment to the Land Law is intended to solve, is the optimal utilization of urban
areas. Objects that do not require daylight for their functioning occupy about 40% of urban
areas; hence, they are not required to be above ground. Examples of these are transportation
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infrastructure (roads, railways), parking lots, some entertainment centers, commerce and
more. The amendment to the law enables the creation of parcels out of nowhere in large city
centers and high-density areas by roofing roads and tracks and building residential complexes
or parks above them, as well as by moving parking lots and entertainment centers
underground. This can free up areas of the city for residential construction and parks. For
example, one of the barriers to building a metro in central Israel (Tel Aviv and the
surrounding area) was the problem of expropriations and the registration of land rights due to
the large volume of expropriations that were supposed to be carried out in the traditional
manner. With an amendment to the Land Law, disproportionate expropriations can be carried
out in accordance with the engineering needs and act in order to reduce the scope of
expropriations. In addition, the transfer of underground transportation infrastructure in
intercity areas is a significant step in maintaining open and parks and creating quality land
uses for the public benefit.

2. PRACTICAL 3D CADASTER

2.1 Principles and stages of 3D Cadaster Application

The Cadaster system includes a variety of components: legal components (legislation),
process management and information expressed in the Land Registry, as well as the
geographical component expressed in the cadaster map (Van Oosterom, 2004). Registration is
only the last stage of the land registration process, although it is the most important in terms
of assigning property rights on real estate.

The process begins with a town plan, which describes a new usage and division by lots,
designated and rights and building restrictions in real estate. Town plans apply changes in
rights and ownership, and therefore it is necessary to create new cadaster parcels in
accordance with the new lots (planning) through a plan for registration purposes (mutation
plan) and finally register it in the Land Registry. Every part of the process from planning to
registration is in the responsibility of another government agency. It is carried out in
accordance with laws and procedures: town plans approved by planning and construction
committees in the Planning Administration of the Ministry of the Interior, mutation plans are
examined and approved by the SOI and the registration is examined and approved by the
Land Rights Registration and Settlement Authority in the Ministry of Justice.

Preparation for the implementation of a 3D cadaster in Israel required joint work of all the
parties mentioned above. In order to manage and promote the new process, a "3D team" was
established in accordance with the decision of an inter-ministerial committee headed by the
Deputy Attorney General of the Ministry of Justice. The team's mission was to lead and
promote the necessary activities to enable an applied 3D cadaster system. The team began
operating in 2017 and included representatives of all relevant parties to the process. The
team’'s goal was to formulate the principles of 3D registration and the work processes that
accompany it, including legislation, sample maps, submission specifications, management
system and accessibility of information.
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The guideline in the team's work was performining minimal changes to the existing cadaster
concept and adding an option for 3D registration alongside the existing method and process
and as part of it. Principles of 3D Cadaster in Israel:

e The area of ownership of land parcels remains in accordance with the law prior the
amendment — also extends in the space above and below the ground,

e A 3D parcel has finite boundaries and is defined in space in a single-valued way. Each 3D
parcel boundary point will have horizontal coordinates and height,

e Only a 3D parcel changes ownership after registration, all the residual space in the 2D
parcel remains within the ownership of the rights owners,

e A 3D parcel can be spread underground, and above the ground at the same time,

e A shape of a 3D parcel can be any form, there are no restrictions to a simple geometric
shape (box, cylinder, etc.),

e 3D parcel is not bound to vertical boundaries of the terrestrial parcels. This means that a
3D parcel projection on a horizontal plane can differ from the projection of land parcel
boundaries on a horizontal plane,

e A 3D parcel is bounded to vertical borders of a cadaster block and will therefore extend to
a maximum of one block. For example, a tunnel that passes through several blocks it is
divided into several parcels depending on the amount of blocks it passes through,

e 3D parcels can only be created in regulated land and coordinate-based Cadaster areas,

e A 3D parcel can be created only in accordance with a town planthat defines at least one lot
in 3D, or in accordance with the 3D expropriations by the state and its institutions.

In order to accelerate the entire process of implementing a 3D cadaster in Israel, it was
decided to divide the process into several stages. The considerations are to provide a quick
response to a 3D cadaster needs, while at the same time, moving forward and plan a wide-
ranging governmental system, in which the geographic information systems will support 3D
and form the basis of a "smart city" approach.

A 3D Cadaster application has been divided into the following steps:

Stage 1 included addressing a change in legislation, based on existing tools and without a
large investment in development and using minimal changes in existing systems. Defining the
submission format by expanding the national mapping specification and defining the final
product for a 3D program for registration purposes (hereinafter referred to as TAMAR —
acronyms of 3d mutation plan in hebrew). Using sample maps for the various cases, managing
a process that enables registration, training and implementation, experimenting with the
process through pilots, generating lessons and assessments for Stage 2, building an
educational program and holding trainings (seminars and courses), preparing a guide and
defining tasks.

Stage 2 will include migrating to a new modern cadaster database that will support
multidimensional data as well as quality assurance/control and display tools.

Stage 3 will include consolidating systems and creating a uniformed environment for the
entire town plan preparation process, the 3D plan for registration and registration purposes
through Israel's 3D web portal. The goal is to create a uniformed environment for all their
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activities, government ministries relevant to the process from planning to registration and will
form the basis of a smart government/city.

2.2 Preparing for a 3D cadaster

2.2.1 Preparation of the Israeli Planning Administration

The Planning Administration (the agency responsible for the planning) has defined three

possibilities for 3D planning on which 3D registration can be performed:

e A "New Division" town plan that guides the creation of a 3D lot and includes its
coordinated definition. This type of program will include a graphic appendix that will
include a description of a 3D lot in a coordinated manner and with the addition of typical
perspectives. The plan will include a description of the projection of a 3D lot with the
background of a usage change in 2D land zoning. Such a plan is considered a 3D town plan
and forms the basis for preparing a program for the purposes of 3D registration. Attached
in Appendix A a "new division" town plan that guides the creation of a 3D lot and 3D plan
appendix.

¢ A "New Division" town plan that guides the creation of a 3D lot and does not include its
coordinated definition. This plan is intended for cases in which at the statutory planning
stage it is not possible to definitively define exact heights of 3D lots or their location
except in principle. In these cases, a 3D lot will be determined at a ground usage level and
not coordinated. In this case, for the purpose of 3D registration, another plan of the type
"Land Distribution™ plan must be prepared in advanced stages of planning that will show
discrete boundaries values of the 3D lots.

e A "Land Distribution” plan that accurately defines the boundaries of a 3D lot created in a
previous plan that did not accurately define the 3D lot. This type of plan will include a
description of a 3D lot in a coordinated manner, and the plan will include a projection of a
3D lot on the background of 2D real estate zoning. Such a program forms the basis for 3D
registration.

In parallel with the change in the Land Law, a change was also made in the Planning and
Construction Law, which forms the basis for the activity of the Planning Administration. In
accordance with changes in primary legislation, regulations were written, which define how a
3D lot was defined. The regulations mainly refer to how the boundaries of a 3D lot are
described in town plan and documents. In addition, the Planning Administration has added
additional definitions to the specifications of submitting plans (MAVAT) relating to how they
will be drawn and presented a 3D lot in the town plan design.

2.2.2 Preparation of the Survey of Israel

In accordance with the change in the main legislation, an amendment was written and
approved for the measurement regulations that regulate the survey profession include
cadaster. The regulations introduced new definitions, changes in existing settings, and
requirements for vertical accuracy of the Cadaster borders. Emphasis was given for measuring
and editing a 3D mutation plan for registration purposes, and for auditing and approval of the
3D mutation plan, and the conditions for approval.

In accordance with the regulations, guidelines were written for measuring and preparing a 3D
program that detail the process of preparing a plan, permitted actions in the plan content,
presentation and manner of submission.
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The "National Mapping Specification” which is a CAD specification for submitting
computerized map files for various purposes was expanded accordingly and added entities,
blocks and layers. The importance of a national mapping specification that produces a
common language throughout the process: planning — construction — cadaster — registration,
and allows quality control and approval for databases.

A final product submitted for the SOI audit is a CAD file that includes 3 sheets: main sheet,
perspectives sheet, and position sheet. A main sheet includes a 3D model of 3D parcel, a 3D
model of the surface above or below a 3D parcel, general information on the 3D mutation
plan, calculation tables that describe actions carried out in the plan (e.g., the creation of a new
3D parcel). Main data displayed in tables are the number and volume of a 3D parcel, the
upper and bottom height of a 3D parcel, and a 3D parcel projection area. In addition, the plan
presents the same data for each detriment generated in the plan (parts of the area of ownership
of a terrestrial parcel that were transferred to a 3D parcel). A perspectives sheet that includes
vertical perspectives of a 3D parcel and its subtractions in length and width. Position sheet
includes a polygon of a 3D parcel projection against the background of 2D Cadaster borders.
An example of the 3D plan for registration purposes can be found in Appendix D. The stages
of preparing 3D plan were described in detail in the article "Implementation of the 3D
Cadaster in Israel” (Adi, Shnaidman, Barazani, 2018).

A "technical appendix" that constitutes a document containing technical information about the
details accompanies the 3D plan, including how to measure, how to build the 3D model, and
more. The final product includes a 3D PDF file signed digitally by a certified surveyor and by
SOl as the regulator. As stated above, phase one of the 3D Cadaster application is a stage that
does not include technological transition to a 3D database. Currently, the presentation of 3D
plan is carried out based on existing two-dimensional systems. In the Cadaster database, a
layer of "3D parcels” added that shows the position of a 3D parcel over the background of 2D
cadaster borders and added a layer of "3D cadaster areas”, in which a polygon of 2D parcels
that have a 3D parcel appeared to be detracted due to a 3D parcel, (Figure 1).

Cadaster 3D require training and assimilation. Training activities carried out aimed at creating
a cognitive impact and professional training for the professionals engaged in planning,
measurements and registration. A national "3D planning and registration” conference was
held with the participation of about 600 participants, in which the activities and their products
were presented, as well as common cases and operational information. In addition, many
seminars, training and meetings held with professionals from various fields in order to present
new options in planning and registration in the framework of optimal and informed planning.

2.2.3 Preparation of the Ministry of Justice

Regulations have been written and approved in accordance with an amendment to the Land
Law that define provisions regarding the creation and registration of a 3D parcel, including
provisions regarding the definition of a 3D parcel; the area of ownership there and conditions
for its registration. These regulations defined the conditions for registering a 3D parcel.
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Figure 1. Display a 3D parcels projection (red line) and a 3D cadaster area (yellow color) against the
background of blocks (black line) and parcels (blue line)
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The 3D registration process required adapting an existing database to collect, display, and
manage new type of data, such as type of parcel (terrestrial - 2D or 3D), 3D volume, 3D
parcel projection area, top and bottom height of 3D parcel. Later, structural and logical tests
were developed.

One of the Missions of the Ministry of Justice was to define a registration deed for a 3D
parcel, and to introduce changes to the deed of the 2D parcel that has a 3D parcel underneath
or above. In the deed of a terrestrial parcel, information about detractions was also recorded
(parts of the area of ownership of a terrestrial parcel that were transferred to a 3D parcel). The
deed of a terrestrial parcel is attached to the article as Appendix B. A deed of a 3D parcel in
part, including the same data, some data was described differently accordingly and new data.
It is attached to the article as Appendix C.

It is difficult to describe parcel boundaries in 2D, let alone in 3D. Therefore, in the deed of a
3D parcel, a hyperlink was inserted to the 3D final PDF map so that anyone who looks at the
deed's wording can also review the 3d mutation plan and view the 3D parcel from every
possible direction.

2.2.4 Data interface

For registering, one of the things that the registration bureau should receive is a 3D plan for
registration purposes. After Amendment No. 3 of the Electronic Signature Law (2001) that
introduced conditions for full transfer to a digital world, SOI was one of the first government
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agencies to make a transition to electronic signature of maps. This transition enables to create
a digital interface between SOI and the Ministry of Justice registration bureau, in order to
transfer information between offices in a faster and higher quality manner and reduce
bureaucracy. The "Rimon Interface” is a "bi-directional” and intended for the transfer of
information from SOI to the registration office for the purpose of registering and returning the
final information to SOI after registration.

The data required to complete the registration of a 3D parcel (digital data and maps)
transmitted through the interface system. In conclusion, at the end of 2019, preparations in
government ministries have ended and a work process established, that allows the registration
of property rights in 3D.

2.3 3D Cadaster application

After completing all the main processes of preparation, the promotion of projects with the
potential for 3D registration began. In order to experiment with the process and gain
experience, SOI and its main partner, the Israel Land Authority (which manages the state
land), carried out a number of 3D plans preparation and registration projects, which are
currently in various stages of preparation, auditing or registration.

Each project has unique characteristics, listing, planning, or engineering. From the execution
of the work, it was found that the main difficulty in preparing a 3D plan is in defining the 3D
parcel limits. When the parcel limits are not predetermined in a planning plan, its boundaries
must be determined in the process of land distribution design map given the exclusion range
and planning data. The following is a description of several 3D cadaster projects, which are in
different stages.

2.3.1 Mordechai hill interchange

The Mordechai hill interchange is a crossing of two arterial roads in Jerusalem that are on
different levels. Above the interchange, a residential complex was planned and built,
including commercial complex and an underground parking lot above Menachem Begin
Road, which is on the lower level below the residential and commercial lot (Figure 2).

Since it is not possible to register the property rights of the condominium and the road,
because the road that passes under a residential complex is owned by the Jerusalem
Municipality, and the buildings are privately owned land division, the conclusion was to
register a tunnel as a 3D parcel.

A "Land Distribution” plan was prepared in accordance with a town plan 4761, approved in
2004. As part of this plan, a lot was created for a residential and commercial complex above
the Menachem Begin Road. Figure 3 display the planning situation before and after the
approval of the plan. The town plan created a residential lot including a private and public
parking lot and the trading floor.
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Figure 2. “Mordechai hill" interchange -

A town plan 4761 is considered a "new division” planning plan that creates a 3D lot and does
not include its coordinated definition. In addition to the plan, there is an approved building
permit in the Planning and Construction Committee, which includes a detailed engineering
description of the tunnel structure and residential complex.

The purpose of the project is to define the tunnel that passes under the residential and
commercial complex as part of a 3D parcel and to register it as the ownership of the Jerusalem
Municipality. The model of the 3D plan created based on the road field survey. In the
implementation of the 3D model, we used "as-made Maps" from 2007, in which the state of
the area is described before the construction of the residential and commercial complex. The
upper boundary of the 3D plot defined in the middle of the ceiling. The side borders defined
by the tunnel walls. The lower boundary is determined by the level of the actual driving path,
subtracted 3 meters. This exclusion range is required for the purpose of the driving path
structure and the infrastructure that passes along the way.The 3D parcel shape consists and
repeats the actual tunnel shape. The 3D parcel shape is inclined and angled.

Each boundary point has horizontal coordinates and height defined. A 3D model of the parcel
can be viewed in the figure 4.
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Figure 3. The town paln 4761 that determines a 3D lot

Figure 4. 3D model of the first 3D parcel

In the 3D plan, operations were carried out to create a new 3D parcel and calculate
detriments. The plan includes volume calculations, projection areas, upper and bottom heights
of the 3D plan and the depreciation. The 3D cadaster mutation plan includes 3 sheets: main
sheet, position sheet and perspectives sheet. The main sheet includes a 3D parcel model, a 3D

234
Ksenia Khasanshina, Shimon Barazani and Yoav Tal
Implementation of the 3D Cadastre in Israel. Stage A

7th International FIG 3D Cadastre Workshop
11-13 October 2021, New York, USA



model of the surface above the 3D parcel, calculation tables and written information. The 3D
plan sheets in Appendix D.

After the completion of the preparation of the 3D cadaster plan, it was approved by the
Planning and Construction Committee as a 3D land distribution on 09/12/2020 and as 3D
cadaster plan on 28/12/2020. This 3D cadaster plan is the first one approved and registered in
the State of Israel on 28/02/2021.

2.3.2 The Carmel Tunnels

The Carmel Tunnels are underground tunnels connecting two interchanges that constitute an
entrance and exit to the city of Haifa. The overall length of the Carmel Tunnels system is
about six kilometers, in which one-way routes constructed, in two driving lanes, with a
separate tunnel system in each direction. The tunnels cross the city of Haifa from from west to
east, also extend beneath neighborhoods. The specialty of the project in terms of a 3D
cadaster, expresses that the basis for registration is not a town plan but an expropriation in
favor of an underground road for the benefit of the public. In this case, the process of setting
the border of the 3D parcel was adjusted to the information specified in the expropriation
documents. Therefore, the result of the project's registration will be several 3D parcels as the
amount of blocks through which the tunnels pass. Registration will be carried out based on a
3D parcelization program prepared in accordance with the expropriation documents.
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Figure 5. Photograph of the Carmel Tunnel Entrance Portal (right) and Orthophoto of the route of road
number 23 — the Carmel Tunnel (left).

2.3.3 Underground passage in "Sarona complex™ in Tel Aviv

The "Sarona complex™ is a complex that combines residential, offices, commerce, private and
public parking lots and a public road with its infrastructure located in central Tel Aviv. From
a proprietary point of view, the complex constitutes a complexed system combined of private
owners (residential, commercial, private parking lot), the Tel Aviv Municipality (commerce,
road and public parking lot). The whole complex was designed as one complex. In the
"Sarona complex”, property rights can only be regulated correctly in 3D registration, because
it is not possible to register rights on a public road using the method of registering a
condominium. The essence of the project that is currently in the 3D plan preparation stage is
to define the field of the road and carry out its registration in 3D cadaster plan in the
municipality's ownership.
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Figure 6. Appendix of a town paln of the "'Sarona complex", portrays an underground road and
connection to existing roads against the background of a new division of the complex (left). Simulation of
the "'Sarona complex", most of which is already built, and partially under construction (right)

Figure 7. Infrastructure pass divided into two levels (left). Public Underground Road of the "'Sarona
Complex" (right)

This action will allow the process of registering the rights of all other rights holders using the
method of condominium registration in the terrestrial plot. The complexity of setting the 3D
parcel limit is greater, due to the way public infrastructures that serve the road are deployed.
For example, on the route there is an infrastructure crossing, divided into two levels, one of
which belongs to the infrastructure of the road and the other to the infrastructure of an electric
company that serves the residential buildings. In addition, there is another difficulty in
defining infrastructures such as shafts, air ducts and eemergency roads, due to the complex
route and geometry that access is partially or inaccessible.

2.3.4 Conclusion

Currently, in Israel there is an applied 3D cadaster. The solution implemented is an easy and

quick solution for an application that does not require vast development. Currently, there are

several projects in various stages of preparing 3D cadaster plan, some of which described in

this article, some of them infrastructure projects at a national level, such as:

¢ Registration of a public transportation system in Tel Aviv and nearby cities — "Metro" in
Gush Dan,
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¢ Roofing of the arterial road "Ayalon Highway" - a main road in Tel Aviv that is several
kilometers long and about 100 meters wide that crosses Tel Aviv from north to south ,

¢ Roofing of the "Menachem Begin" road - main road in Jerusalem, part of which constitutes
a pilot project described in the article.

e Registration of a high-speed train line to Jerusalem,

e Registration of tunnels Highway 6 — a highway that crosses the entire country from north
to south.

In addition to large projects, work is carried out in the registration of small projects that
streamline the utilization of land, such as private parking under an open public area (parks,
green areas).

It is clear that the proposed solution does not make it possible to deal with large volumes of
projects. The desired solution is to move from the world of the 2D map to the world of the 3D
model and for this purpose, we are preparing for the second stage of the 3D Cadaster that will
be based on 3D databases and will form the basis for smart cities.

3. FUTURE VISION

Stage 2 of the 3D Cadaster application is of technological transition. Within this stage, the
relevant government ministries, such as: SOI and the Planning Administration, intend to
implement a 3D database that will enable cadaster data management and 2D and 3D planning
simultaneously. The new database will enable the reception, management, maintenance and
display of 3D information and will support all new processes related to a 3D and
multidimensional cadaster. Due to the large volumes of execution of the works at this stage, it
is necessary to develop tools for processing 3D information and automating the process of
submission, absorption, auditing, maintenance and management of 3D planning and cadaster
data in order to provide a more efficient and fast service that meets the requirements of
evolving reality.

Technological transition of all government ministries to the cloud environment will enable to
reach phase three of the 3D Cadaster application through a 3D web-portal. The portal will
serve as a uniformed system that will allow all relevant government ministries in the planning
and registration chain to operate in a uniformed environment and according to common
standards. The system will concentrate and manage all operations in the field of planning,
measurements and registration of all parties. The system will be up-to-date source of
information based on location for all types of information. A 3D view display, utilizing
Digital twin technological principles will be implemented. The permissions to each
government office will be assigned as necessary and according to functioning. The system
will allow expediting, simplifying and streamlining the entire work process, and reducing
delays and errors.

237

Ksenia Khasanshina, Shimon Barazani and Yoav Tal
Implementation of the 3D Cadastre in Israel. Stage A

7th International FIG 3D Cadastre Workshop
11-13 October 2021, New York, USA



REFERENCES

The Land Law (1965)

The Planning and Construction Law (1969)
The Planning and Building Regulations (3D Lot), (2020)

The Measurement Regulations (Measurements and Mapping), (2016)
The Real Estate Regulations (Management and Registration), (2011)

Rachel Adi, Anna Shnaidman, Shimon Barazani, (2018). Implementation of the 3D Cadaster
in Israel, 2018, Delft.

Christiaan Lemmen and Peter van Oosterom, (2004). In: Cadastral systems I1l. Computers,
Environment and Urban Systems, 28, 435-442.

Uri Shoshani, Moshe Benhamu, Eri Goshen, Shaul Denekamp and Roy Bar (2004).
Registration of Cadastral Spatial Rights in Israel — A Research and Development Project. In
proceedings FIG Working Week 2004, Athens, Greece, May 22-27, 2004.

Uri Shoshani, Moshe Benhamu, Eri Goshen, Shaul Denekamp and Roy Bar (2005). A Multi
Layers 3D Cadastre in Israel: A Research and Development Project Recommendation. In
proceedings FIG Working Week 2005 and GSDI-8.

Uri Shoshani, Moshe Benhamu, Eri Goshen, Shaul Denekamp and Roy Bar (2004).
Registration of Cadastral Spatial Rights in Israel — A Research and Development Project. In
proceedings FIG Working Week 2004, Athens, Greece, May 22-27, 2004.

Uri Shoshani, Moshe Benhamu, Eri Goshen, Shaul Denekamp and Roy Bar (2005). A Multi
Layers 3D Cadastre in Israel: A Research and Development Project Recommendation. In
proceedings FIG Working Week 2005 and GSDI-8.

238
Ksenia Khasanshina, Shimon Barazani and Yoav Tal
Implementation of the 3D Cadastre in Israel. Stage A

7th International FIG 3D Cadastre Workshop
11-13 October 2021, New York, USA



APENDIX A: THE "NEW DIVISION" TOWN PLAN THAT GUIDES THE
CREATION OF A3D LOT
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Figure 8. The ""New Division' town plan that guides the creation of a 3D lot
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Figure 9. 3D Plan Appendix Of the ""New Division" town plan
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APENDIX B: 2D REGISTRATION DEED

28/06/2020 RN I'PP77D NI TTOM OWrY7 nuna o'voswnn TIwn W
9”ym tmn i S ‘ A 4
11:22 :nyw Bl d
DU YN DI N
NI'IDTR 07190 DIWM gnYn
31:aF7n 30868 1w
». 4
2D Parcel Block
N RY NS Now o 13112/2007 :orn 23241/2007 Dow My NN 00N
030 MIR'N
A'na now nes
12.4p000 niunnt mey
Area of Detriment Detriments
Volume of A o
) projection _
Detriment 30868/
——
niyna
\ A/ Y
'nanm Yo' now  nnnnfSyn R nhnoaphn NI 10w ‘'on
A'na ypn st nnn
7"an? oknna 51684.00  5503.00 ‘an nnn 50 24/06/2020 27/2020/2
2433/2019 'on w7715 nowl
/ niya
o'an 3D Parcel IR ww 'on
xer n1TR apien 13122007 28241/2007/30
o3 7o
nin7en
NN
YT 'on T 210 REnE:1] Ays ninn R L) ww 'on
510513591 nman N1 '7y0m 2ax DTIA now 30/07,2014 17986/2014/1
n"a
o3 Phnn np@ NN
nin7ea nin7ea
01’0 YIRN 0w A9 IR 0W NI MmN
20/01/2105 83 17086/20141 e
o3 Fnn
ninea e naan navp awna naan navp
o o e
50qne 1 Ay #*: mba man winelz M

Ksenia Khasanshina, Shimon Barazani and Yoav Tal
Implementation of the 3D Cadastre in Israel. Stage A

7th International FIG 3D Cadastre Workshop
11-13 October 2021, New York, USA

240



APENDIX C: 3D REGISTRATION DEED

28/06/2020 MmN I'Y7n nm:!ﬂon\mw"l?‘mwm o'yownn T1wn
T Lay AN SETTLEMENT OF AIGHTS
11:21 :nyvw " oo e
DN VTN DY Nt
NI'DTH 015N DIW PRYn
50 :n'mn n'2n aFzn 30868 1w
> 4 X
3D Parecel Block
G ath e ety Now o 24/06/2020 :orn 227/2020 Do My axn onn
vy moeh
Volume of — 03N VIR
RT 3D Parcel ?"na nm ' o =Y
mnIn 51684.00 ss03 Detriments [y
aFznn -:-J‘\ﬂ/—
P'mans Yoranow  nnmafyn aphnn wa R LAl 0w ‘on
A'na wypn sy neg
'‘op1"an7 oknna 51684.00 %03.00 ‘2sn 3 Z4)06/2020 2720202
34332019 w7375 now?
niva
2D Parcel
ohean ww 'on
Yxee 1A neae rkn apin o 24/06/2020 227/2020M1
n'¥'73715 Nl
o3 Phnn
nin7ea
niyn
30NN oY AYys ninn Rl Y 'on
j1oNY7 nrmiEen TN So'owo nepon e nnwn 24/06/2020 227/2020/4
o'7e071' N30 7 n¥'73710 nowl
NN 0W RN
7104/1895/0
20485 gre 4298 'on o'mioo v ooD SNwn
0'Iinl Q0
1qna 1 oy #** o man winelz Mt

Ksenia Khasanshina, Shimon Barazani and Yoav Tal
Implementation of the 3D Cadastre in Israel. Stage A

7th International FIG 3D Cadastre Workshop
11-13 October 2021, New York, USA

241



APENDIX D: 3D PROGRAM FOR REGISTRATION PURPOSES (TAMAR)
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Figure 10. Main sheet of 3D Cadaster Mutation Plan
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Figure 11. Perspectives sheet of 3D Cadaster Mutation Plan

243
Ksenia Khasanshina, Shimon Barazani and Yoav Tal

Implementation of the 3D Cadastre in Israel. Stage A

7th International FIG 3D Cadastre Workshop
11-13 October 2021, New York, USA



00-000-01 £ MIT0 1900

i

PRGN 140D 0 GO COYD I DI WD AT 5 3 13 TN ¢
3T 10 N 17 APV DA U T DY

TN MG ) W e T AT TN
0054081 7Y 31 008 - PR TS

12532020 I T T
2on 1oem

anan

AQ'mn> 0w '31X7 NN NIN N"oN

01 TN
oo N9
01T 0N
30868: WA
31:m0INn

- ITNn NIN NNIn

sesm INTWY MDD TIAAN MAV 190

A

T o 3 T T 4TS TSR G 4781/ R SR B AU V0N 3

Figure 12. Position sheet of 3D Cadaster Mutation Plan
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