The Cadastral Template 2.0, From Design to Implementation

Abbas RAJABIFARD (Australia), Daniel Steudler (Switzerland), Ali AIEN, and
Mohsen KALANTARI, Australia

Key words: Cadastral Template 2.0, Cadastral Template Project, Land Administration,
PCGIAP

SUMMARY

In 2003, the Cadastral Template Project (http://www.cadastraltemplate.org/) completed
gathering data on four key issues under the support of the UN-sponsored PCGIAP Working
Group 3 on Cadastre. These key issues are: the magnitude of the basic tasks in the cadastral
system; the magnitude and problems involved in the informal occupation of land; the role of
the cadastre in SDI, and to get an appreciation of the completeness, comprehensiveness, use
and usefulness of spatial cadastral data; and lastly, to get an understanding of the capacity
building activities in place or which are needed to be established to support the system. The
Cadastral Template Project has collected data on 47 different national cadastral systems with
updated reports being provided regularly by countries, demonstrating the continued merit of
the exercise. However, in line with new technologies, the evolving conceptualisation of the
role of the cadastre and an increasing focus on spatially enabled societies, an evolution of the
project is now in the pipeline.

This paper presents a new platform for the template, Cadastral Template 2.0. It will be a web-
based resource that will gather and authenticate information through an enabling platform that
is equipped with new functionalities and flexible design for updating and populating
information about cadastres. Cadastral Template 2.0 will also be designed to reflect the
increasing acknowledgement of the relationship between cadastres and the concept of
spatially enabled societies. Data of those 47 countries has been already moved into the
Cadastral Template 2.0 and it can be updated by the authorised users.
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1. INTRODUCTION

Cadastres are regarded as the foundation for sustainable social, economic and environmental
development of societies. In 2003, under the auspices of the UN-sponsored PCGIAP Working
Group 3 on Cadastre, a generic cadastral template was developed to establish a standard form,
which allowed cadastral organisations to present and describe national cadastral systems in a
standardised format. Such standardisation was important for enabling the identification of
similarities and differences in matters such as land policy, laws and regulations, land tenure
issues, institutional arrangements, spatial data infrastructures, technology, human resources
and efforts to support capacity building.

The Cadastral Template Project (http://www.cadastraltemplate.org/) commenced and
endeavoured to gather data on four key issues (Steudler et al., 2003; 2004):
e the magnitude of the basic tasks in the cadastral system;
e the magnitude and problems involved in the informal occupation of land;
e the role of the cadastre in SDI, and to get an appreciation of the completeness,
comprehensiveness, use and usefulness of spatial cadastral data; and
e to get an understanding of the capacity building activities in place or which needed to
be established to support the system.

A decade on, the Cadastral Template Project has collected data on 47 different national
cadastral systems with updated reports being provided regularly by countries, demonstrating
the continued merit of the exercise (Country Report, 2003). However, in line with new
technologies, the evolving conceptualisation of the role of the cadastre and an increasing
focus on spatially enabled societies, an evolution of the project is now in the pipeline.

This paper presents a new platform for the template, Cadastral Template 2.0. It will be a web-
based resource that will gather and authenticate information through an enabling platform that
is equipped with new functionalities and flexible design for updating and populating
information about cadastres. Cadastral Template 2.0 will also be designed to reflect the
increasing acknowledgement of the relationship between cadastres and the concept of
spatially enabled societies (Rajabifard and Steudler, 2013). In addition to continuing to collect
cadastral-related data, Cadastral Template 2.0 will also seek to gather data on the key
elements that have been identified for a spatially enabled society, as outlined in FIG
Publication No. 58, ‘Spatially Enabled Society’:

e legal framework;
e common data integration concept;
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e positioning infrastructure;

e spatial data infrastructure;

¢ land ownership information; and
e data and information.

It is envisioned that this new platform of data will provide a fundamental resource to assist
countries in assessing and benchmarking their own national systems. This ultimately will
facilitate the decision-making process in land administration systems and bring efficiency to
their processes.

2. Web 2.0

Web 2.0 concepts encourage end users to interact and communicate with the web, rather than
being a simple web reader. Web 2.0 (websites, social media, etc) allows users to do more than
just retrieve information. A user is invited to 'write' as well, instead of purely 'reading’, or
contribute to the content available to everyone in a user friendly way. By increasing Web 1.0
features, the user has more user-interface, software and storage facilities, all through their
browser (O'Reilly, 2005). Cadastral Template Project was designed successfully based on
Web 1.0 concept in 2003. However, existing of new technologies (technology push) and also
the user demand to utilise these technologies led to develop Cadastral Template 2.0 based on
Web 2.0 concepts.

3. Cadastral Template 2.0, Design
3.1 Technologies used in the Cadastral Template 2.0
The following web-based programming technologies have been used in this template:

e Database
o MySQL: to store and maintain cadastral data provided by the individual
participants.

e Back-end Technology
o PHP: a server-side scripting language to communicate and retrieve the data
from the database.

e Front-end Technology

o JavaScript: client-side scripts to interact with the user and visualised the
retrieved data.

o JQuery: to simplify the client-side scripting of HTML.

o Datamaps: a SVG-based data maps using D3.js to provide some data
visualisations based on geographical data.

o D3.s: a JavaScript library that uses digital data to drive the creation and
control of dynamic and interactive graphical form.
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o Google Chart API: A Google API to create charts from some data and embed it
in a web page.

3.2 Architecture of the Template
3.2.1 Interactive Map and Visualisation features

Architecture of Cadastral Template 2.0 is based on providing interactive mapping services
and visualisation features for end users. This helps users of the template to analyse and
compare different data and supports decision making for improving their cadastral systems
based on the findings from the template. Figure 2 shows the designed interactive map of
Cadastral Template 2.0. Using this interactive map, users can perceive the distribution of
countries which participated in this template.

As it can be seen in figure 1, there is a gap in participation from North and South America,
Africa, and Middle East regions. The ultimate goal of this architecture is to ease the data
manipulation and updating process to encourage more participants.

3.2.2 Open Source and free licensed technologies

Also, all the deployed web technologies which are used in Cadastral Template 2.0 are open
source and they have free licensing systems. This provides more opportunities for other
developers and increases engagement to improve this template.

3.2.3 Regional-based and country-based classes

In Cadastral Template 2.0, countries are divided into 6 regions respectively Asia, Europe,
Africa, North America, South America, and Oceania (Figure 1). This regional-based
classification facilitates analysing and comparing different cadastral data within a region or
inter-regions.

3.2.4 Principles and Statistics
Cadastral Template 2.0 provides predefined statistical analysis based on the provided data by

the participants. This data is retrieved from the database. Section 4.1 will provide further
detain about this function.
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Cadastral Template 2.0

Home | Map and Countries | Principles and Statistics | Publications | Project Partners | Contact

Map and Countries

Cadastral Template 2.0 Map Coverage
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List of participated countries in Cadastral Template 2.0 project.

Brunei Austria Ethiopia Mexico Argentina Australia
Cambodia Belgium Namibia \enezuela Fiji
China Bulgaria South Africa Kiribati
Hong Kong Cyprus Tanzania New Zealand
India Czech Republic

Indonesia Denmark

iran Finland

Israel Germany

Japan Hungary

Jordan Latvia

South Korea Lithuania

Macau MNetherlands

Malaysia Norway

MNepal Poland

Pakistan Slovenia

Philippines Sweden

Sri Lanka Switzerland

Turkey

Uzbekistan

© 2014 CadastralTemplate 2.0. All Rights Reserved. Powered By: CSDILA

Figure 1. Cadastral Template’s interactive map which contains participated countries
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4. Cadastral Template 2.0, Implementation

In this section, we will navigate into different parts of the template to demonstrate the existing
functionalities of Cadastral Template 2.0. The end user can select a country, via clicking on a
country or selecting from the table which links to new page containing two buttons: Country
Context and Country Principles. Figure 2 shows these buttons for the selected country,
Australia.

Cadastral Template 2.0

Home | Map and Countries | Principles and Statistics | Publications | Project Partners | Contact

Australia

Country Context

Country Principles

Figure 2. Country Context and Country Principles for Australia

Country Context covers demographic information, institutional framework, and cadastral
systems, mapping, and issues for each individual country. Table 1 lists the materials which are
maintained in the Country Context section.

Table 1. List of materials in Country Context section

Country Context Geographical Context

Historical Context

Current Political and Administrative Structures

Historical Outline of Cadastral System

Institutional Framework Government Organizations

Private Sector Involvement

Professional Organization or Association

Licensing
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Figure 3 is an example of Country Context page for Australia. This information is editable by

authorised users. Country Context section covers more descriptive information of cadastral
matters for each country.
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Cadastral Template 2.0

Home | Map and Countries | Principles and Statistics | Publications | Project Partners | Contact

Australia

Update Country Context information |

Country Context

Geographical Context

Australia is the largest island continent in the world, with a total area of over 7,600,000 sq km, lying south of the Equator SWisstopo
between the Indian and South Pacific Oceans. The population is approximately 19.5 million, with a growth rate of about

1%. The majority of the population (85%) resides in urban areas along the east and southeast coastline and fertile plains. ]

Much of the interior of the country is flat, barren and sparsely populated. The highest point, Mt Kosciuszko reaching e
2.220m, is within an extensive mountain range running north south along the eastern seaboard. Australia also lays claim R
to the third largest marine jurisdiction in the world and has a coastline extending more than 36, 700km.

Historical Context F G

Australia was colonized in 1788, although was inhabited for over 40,000 years by the indigenous Aboriginal peoples.
Australia has been an independent member of the British Commonwealth since 1901 when it became a Federation of
States. A referendum to change Australia's status from a Commonwealth headed by the British monarch fo a republic, was
defeated in 1999 and hence Queen Elizabeth Il of England remains the Head of State.

Current Political and Administrative Structures

The constitution vests in the Governor-General, representing the Head of State exercised by tradition on behalf of the
elected government. The Government is based on a bicameral Federal Parliament headed by an elected Prime Minister
consisting of a Senate which has proportional representation among the States. The Federal Government has powers
over defence, foreign affairs, trade and commerce, taxation, customs and excise duties, pensions, immigration and postal
services. Other powers are left with the States, such as health, education, state transport networks, fown and rural
planning and land administration (cadastral system, land registration).

Historical Outline of Cadastral System

Although inhabited for over 40,000 years by the Aboriginal peoples, their land rights did not gain legal recognition until
1993 with the introduction of the Indigenous Native Titles Act. The development of the Australian cadastral system was not
influenced by the land ownership systems or patterns of the indigenous peoples. Instead from the initial colonization period
of 1788 Australia began adopting the English system of deeds registration for land transfer. It was not until the mid 1850s
in the colony of South Australia that Robert Torrens introduced the system of Ceriificate of Title to simplify land transfer,
which had become expensive, complicated and inefficient. By 1874 all States of Australia had adopted the "Torrens
System" of title registration. Settlement surveys were hampered by harsh terrain, unrecognizable land marks, rapid
setilement and a shortage of professional surveyors leading to a sporadic approach to surveying and a lack of survey
control. Cadastral maps were based on isolated surveys of Parish areas at a scale of 1inch to 20 chains, primarily for
registration of private title (freehold land) and reservation of Crown land. Certificates of Title were registered at a central
Land Titles Office in each State where details of morigages, easements, covenants and leases are registered.

Institutional Framework

Government Organizations

Figure 3. A section of Country Context of Australia
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The second option, Country Principles comprises more numerical information of cadastral
matters compare to the descriptive information covered in Country Context.

Table 1. List of features covered by Country Principles

Categories

Sub-categories
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Figure 4 is an example of Cadastral principles for Australia. This section shows if the land
registration of a country is title-based, deeds-based, or both or even other. It also displays if
registration of land ownership in a country is compulsory, optional, or both or other.
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Cadastral Template 2.0

Home | Map and Countries | Principles and Statistics | Publications | Project Partners | Contact

Australia

Update Country Principles information ‘

Cadastral Principles and Statistics

Cadastral Principles
swisstopo

Registration System

= ;
T UnnasTTY o

MELBOURMNE

title registration

deeds registration

other G

Please fill the other registration system

|

Registration of Land Ownership
compulsory

optional

other

Please fill the other registration of land ownership

|

Comment

|

Approach for Est i of C ral Records

systematic

sporadic

all properties already registered
other

Please fill the other approach for establishment of cadastral records

|

Cadastral Statistics

Population

23427000

Urban Population Distribution (%)

<)
4]

Rural Population Distribution (%)

I

Figure 4. Country Principles of Australia
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4.1 Principles and Statistics

This section displays how statistical information is queried in Cadastral Template 2.0. Here,
the user should first select a region and then a country or countries of the region or even from
other regions for comparison (Figure 5).

Cadastral Template 2.0

Home | Map and Countries | Principles and Statistics | Publications | Project Partners | Contact

Principles and Statistics

Select Regions  Select Countries

Selecta Region » Select Region First Remove all selected countries

Selected countries are QUErY: Selecta Query -
listed here

THI UNIVERSITY O
MELBOURNE

Figure 5. Main interface of Principles and Statistics page
Figure 6 shows that a region, Europe, in this example is selected. Figure 7 displays the
country name in the selected region. Selected countries are listed in the Principles and
Statistics page for confirmation of selections (Figure 8).

4.1.1 Selection of regions and countries

In this template, it is possible to select all countries, or countries of different regions. This
helps users to evaluate and compare cadastral data in different ways.
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Cadastral Template 2.0

Home | Map and Countries | Principles and Statistics | Publications | Project Partners | Contact

Principles and Statistics
Select Regions  Select Countries

: CSDILA
Selecta Region : Select Region First Remove all selected countries | =
|Selecta Region |
All Regions
Africa are Query: Selecta Query -

Asia .
swisstopo
Naorth America

South America
Oceania

Sy
THI UNIVIRSITY OF

MELBOURNE

G

Figure 6. Selection of a region

Cadastral Template 2.0

Home | Map and Countries | Principles and Statistics | Publications | Project Partners | Contact

Principles and Statistics

Select Regions  Select Countries

Europe + Select Country : Remove all selected countries |

Select Country
Select All

Selected countried AUstria beta Query -
Belgium

listed here: Bulgaria swisstopo
Cyprus
Czech Republic
Denmark ) b
Finland Tt UNARSITY O
Germany MELBOURNE
Hungary
Latvia
Lithuania
MNetherlands G
Poland
Slovenia
Sweden

Figure 6. Selection of a country
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Cadastral Template 2.0

Home | Map and Countries | Principles and Statistics | Publications | Project Partners | Contact

Principles and Statistics

Select Regions  Select Countries

Oceania + Australia - Remove all selected countries |
Selected countries are Query: Selecta Query -
listed here:
Switzerland N
I UNIVIRSITY OF
. MELBOURNE
Australia

G

Figure 7. List of selected countries (Switzerland and Australia in this example)
4.1.2 Select a query

After selection of regions and countries, it is time to select a query based on the user need
(Figure 8).

Cadastral Template 2.0

Home | Map and Countries | Principles and Statistics | Publications | Project Partners | Contact

Principles and Statistics

Select Regions  Select Countries

Oceania ~ Australia - | Remove all selected countries |
Selected countries are QuUery: Selecta Query E]
listed here: Selecta Query
Visualise Registration Systermn
Visualise Registration of Land Ownership
Switzerland Approach for Establishment of Cadastral Records
Population
Population Destribution (Urban/Rural)
Australia Total Number of Land Parcels

Total Number of Registered Strata Titles
Legal Status of Land Parcels in Urban Aareas
Legal Status of Land Parcels in Rural Aareas G
Mumber of Active Professional Land Surveyors
MNumber of Active Lawyers or Solicitors

Figure 8. Selection of a query
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Following examples (Figure 9, 10, 11, 12, 1nd 13) show the result of different queries on the
selected countries.

Select Regions  Select Countries \-/
Oceania v Australia v Remove all selected countries ‘
Selected countries Query: Selecta Query v
are listed here swisstopo
Switzerland ! a‘s
.‘\\I lB(\)U‘I‘{‘F\:;
Australia
Australia
Title I |
Country Land Registration System
1 Switzerland Title
2 Australia Title

Figure 9. Query = Land registration system, Countries= Switzerland and Australia
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Principles and Statistics

Select Regions Select Countries

Oceania ~ Select Al - Remove all selected countries |

Selected countries Query: Select a Query -
are listed here: swisstopo

Australia h—g
Fiji or
Kiribati o
New Zealand :iltT:e“tl

Country Land Registration System
1 Australia Title
2 Fiji Title
3 Kiribati Title
4 New Zealand Title

Figure 10. Query = Land registration system, Countries= Australia, Fiji, Kiribati, and New
Zealand (Oceania Region)
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Principles and Statistics

Select Regions

Al Regions ~ Select All

Select Countries

-

Remove all selected countries |

Selected countries Query: Select a Query

are listed here:

Argentina

Australia

Austria

Belgium

Brunei

Bulgaria

Cambodia

China

Cyprus -

Czech Republic ::d's“

Denmark \

Ethiopia

Fiji ‘

Finland

Germany

Hong Kong

Hungary

India

Indonesia

Iran

Israel Country Land Registration System

Japan 1 Argentina Deeds

‘:(Di:icli}?a?i 2 Australia Title

South Korea 3 Austria Title

Latvia 4 Belgium Deeds

Lithuania S Brunei Title

Macau & Bulgaria Deeds

Malaysia 7 Cambodia Title

Mexico & China Title

AEmE S Cyprus Deeds

Ethaal'rlandS 10 Czech Republic Title

Mew Fealand 11 Denmark Title

NDI‘WEY 12 Ethiopia Title

Pakistan 13 Fii Title

Philippines 14 Finland Title

Poland 15 Germany Title

Slovenia 16 Hong Kong Deeds

South Africa 17 Hungary —

Sri Lanka ) _

Sweden 18 India itle

ST 19 Indonesia Title

Tanzania 20 Iran Title & Deeds

Turkey 21 Israel Title

Uzbekistan 22 Japan Title

Venezuela 23 Jordan Title
24 Kiribati Title

Figure 11. Query = Land registration system, Countries= All countries

swisstopo

LX)

THI USTYERETY OF
MELBOURNE

G
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Cadastral Template 2.0

Home | Map and Countries | Principles and Statistics | Publications | Project Partners | Contact

Principles and Statistics @
Select Hegions  Select Countries
C5DILA
Qosanz - Austraiz - Remove all selected countries | e
Selected countries  Qluery. Selecta Duery - 0
are listed here: SWISS1opo
Switzerland E
o Poputation MELBOURNE
25,000,000 HHI
20,000,000
15,000,000
10,000,000
5,000,000
Switzerland Australia
Country Population
1 Switzerland B112000
2 Australiz 23427000
Figure 12. Query = Population, Countries= Switzerland and Australia
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Cadastral Template 2.0

Home | Map and Countries | Principles and Statistics | Publications | Project Partners | Contact

Principles and Statistics

Select Hegions  Select Countries

CQecsaniz - Austraiz - Remove all selected countries |

Selected countries  Qluery: Selecta Query

are listed here: Silsipos
Switzerland E
- lat-m Pl L ARAITY (W

MELBOWIRME
Australia W Urban [l Rural

Fic

75

50

25
0
Switzerland Australia
Country Population Destribution= Urhan (%) Population Destribution- Rural (32)
1 Switzerland B8 32
2 Austrslis ] 15

Figure 13. Query = Urban/Rural Population Distribution, Countries = Switzerland and
Australia
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Cadastral Template 2.0

Home | Map and Countries | Principles and Statistics | Publications | Project Partners | Contact

Principles and Statistics

Select Regions  Select Countries

Africa - SouthAficz

Remove all selected countries |

Selected countries  Query: Selecta Query
are listed here:

Switzerland
. Tatal Number of Land Pareels
Australia
—_— 20,000,000
South Africa
15,000,000
10,000,000
5,000,000
4]
Switzerland Australia South Africa
Coauntry Tetal Number of Land Pareels
1 Switzerland
2 Australia

3 South Africa

®

SwWisstopa

Lol Ry €9
MELBCWIRME

Fic

Figure 14. Query = Total number of land parcels, Countries = Switzerland, Australia, and

South Africa
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Cadastral Tempiate 2.0

Home | Map and Countries | Principles and Statistics | Publications | Project Partners | Contact

Principles and Statistics @
Select Hegions  Select Countries
CSDILA
Africz ~ SouthAfrica o Remove all selected countries ‘ wT
Selected countries  QUETy:  Selecta Query - 0
are listed here: SWISS1opo
Switzerland E‘
e E Legal Status of Land Pareels in Urban Aareas (%) UrARAITY £
MELBOURME
Australia 100 B Urhan
—_— Parzels
. Froperhy G
South Africa . Registared
and Survey...
B Urkan
2 . Parcels
50 Legalty
Occupied, but
not Registe...
25 B Urban
Parcels
Informailby
o -l Occupied w...
Switzerland Australia South Affrica
Urban Pa Is Proy Urban Pai Is Legall n Pareels
L] reels T n reels
_ e _ ) Igr Infermally Oecupied
Country Registered and Occupied, but not Registered ~
witheut Legal Title
Surveyed(iz) er Surveyed| ) %)
1 Switzerland 100 0 0
2 Australiz 59 0
3 South Africa 70 10 20

Figure 15. Query = Legal status of land parcels in urban areas, Countries = Switzerland,
Australia, and South Africa
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Cadastral Template 2.0

Home | Map and Countries | Principles and Statistics | Publications | Project Partners | Contact

Principles and Statistics

Select Regions Select Countries

Africz -  SouthAfrica o Remove all selected countries ‘

Selected countries  Query: | Selecta Query -
are listed here:

Switzerland
. Number of Active Lawyers Or Solicitors
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5. Conclusions

The cadastral template project was a first step to collect generic information about cadastral
and land administration systems. Technology push and user demand pull led to upgrade the
existing cadastral template to a Web 2.0 based template. Cadastral Template 2.0 contains
cadastral data of all 47 countries. It allows the authorised users to edit the data, make queries
and compare the data of different countries and regions. Cadastral Template 2.0 has an
interactive map allows users to find the coverage area of the template and easy access to the
information of interested countries. However, there are many more features and aspects such
as the cadastral processes of land transfer, subdivision and 3D cadastres (Aien, 2013); etc. that
would deserve further investigation. This project aims at the most basic to provide Web 2.0
concepts for the users. However, it will provide the basis for further research and future data
collection.
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