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FIG'2018 IN ISTANBUL

Orhan Ercan

PhD, The Turkish Chamber of Survey and Cadastre Engineers, Ankara, Turkey.

ABSTRACT

The Turkish Chamber of Survey and Cadastre Engineers (CSCE) is proudly honored to host
the XX VI FIG International Congress & General Assembly in Istanbul, Turkey, which will be
held between 06 and 11 May 2018. The CSCE has been an active member of the FIG since
1969. The CSCE will now host the 2018 FIG Congress & General Assembly in order to
provide a platform where scientists, experts, researchers, public and private sector
representatives active in the field of surveying will come together and share their professional
experiences, thoughts, recently implemented projects, applied methods and to-date
technologies. For raising a globe-wide awareness, disseminating information and promoting
modern developments, the event will comprise organization of technical excursions and
leisure trips for diversification purposes, as well. We strongly believe that Istanbul will
provide a world class venue for the delegates to undergo a cultural, technical, professional and
personal experience with a balanced activities program that will ensure the FIG2018 Congress
& General Assembly be a very successful event. Within the scope of FIG2018; along with
keynote speakers, oral presentations, private workshops and a special “Young Surveyors”
session will be held with participation of FIG members. Also an exhibition by the public and
private sector institutions will be open for all participants throughout the Congress.

Biography — Ph.D., He was from 1984-2007, a senior engineer at the General Directorate of Land
Registry and Cadastre in Turkey. He executed some of the World Bank's Project, and worked as
executive staff at Turkish NSDI, CORS, TAKBIS Projects. Since 2007, he was involved in private
sector as company manager and freelancer both in Turkey and Libya. From 2001 to 2010 he was the
part-time lecturer at university. He was the member of scientific commission C of OEEPE in 1993-94
and member of FIG working group 5.4.3 in 1995. He is an active member of FIG Commission 7 and
Congress Director of FIG2018. Since 2012 he is the chair of International Affairs Commission of
Turkish Chamber of Survey and Cadastre Engineers.
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Hl[@ WHATIS FIG?

2008 ISTANDBLUI

ESTABLISHED IN 1878 IN PARIS BY 7 MEMBER ASSOCIATIONS
(BELGIUM, FRANCE, GERMANY, ITALY, SPAIN, SWITZERLAND
AND UK)

TODAY MORE THAN 100 NAT. ASSOCIATIONS ARE THE BODY OF
FIG

ONLY INTERNATONAL BODY REPRESENTING ALL SURVEYNG
DISCIPLINES

UN-RECOGNISED NON-GOVERNMENTAL ORGANISATION (NGO)

Sinc
Chamber of Surveying Cadmue @w%
7y MUHENI

Engineers of Turkey vs{:ﬁ‘m

FTEIEIUOy Pp: <

EACH COMMISSON. E

Commissions

. PROFESSIONAL PRACTICE
PROFESSIONAL EDUCATION

. SPATIAL INFORMATION MANAGEMENT

HYDROGRAPHY

. POSITIONING AND MEASUREMENT

. ENGINEERING SURVEYS

CADASTRE AND LAND MANAGEMENT

. SPATIAL PLANNING AND DEVELOPMENT

. VALUATION AND THE MANAGEMENT OF REAL
ESTATE

10. CONSTRUCTION ECONOMICS AND MANAGEMENT

© O NOD A WN -

COVERS ALLFIGCOMMSSIONS ANDHAS APPOINTED A DELEGATE TO
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FIG
TURKISH CHAMBER OF 218
SURVEY AND CADASTRE ENGINEERS ="

FOUNDED IN 1954 AND HAS BEEN A MEMBEn

FIG SINCE 1969. THE CHAMBER HEADQUARTERS IS

LOCATED IN ANKARA CONNECTING

= 10 BRANCHES

= 5 REGIONAL REPRESENTATIONS ‘

= 150 PROVINCIL REPRESENTATIONS 1954

= 14,250 REGISTERED MEMBERS

Members

[l Member associations

THE TURKISH CHAMBER OF SURVEY AND
CADASTRE ENGINEERS (CSCE) IS PROUDLY
HONORED TO HOST
THE XXVI FIG CONGRESS & GENERAL
ASSEMBLY
INISTANBUL, TURKEY,
WHICH WILL BE HELD BETWEEN

06 AND 11 MAY 2018.

istanbul




THE CSCE WILL NOW HOST THE i

ORDER TO PROVIDE A PLATFORM
WHERE COUNTRIES AND ORGANIZATIONS CAN
SHARE THEIR PROFESSIONAL EXPERIENCES, il
RECENTLY IMPLEMENTED PROJECTS, APPLIED
METHODS AND TO-DATE TECHNOLOGIES.

2018 FIG CONGRESS & GENERALASSEMBLY IN %\
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THE CSCE AND THE FIG PLAN TO JOINTLY HOLD A T~
WORKSHOP ON “PROPERTY OWNERSHIP”

FOR TURKISH SPEAKING COUNTRES
AS A PART OF THE CONGRESS. %\\\

IN ADDITION TO THE TECHNICAL PROGRAM,
PARTICIPANTS WILL FIND OPPORTUNITIES TO
CLOSELY EXPERENCE ISTANBUL'S AND TURKEY'S
EXTRAORDINARY SOCIAL AND CULTURAL
HERITAGE AND VALUES
BY JOINING SOCIAL ACTIVITIES FOR
UNFORGETTABLE MOMENTS.

LET'S MEET AGAININ |
ISTANBUL IN 2018

TILL THEN, %‘\\\

MY BEST REGARDS AND i}

SINCERE GREETINGS FOR ALL
PARTICIPANTS OF THE CONGRESS...

YOU ARE ALL WELCOME

Dr. Orhan ERCAN
FIG2018 CONGRESS DIRE

FIG
2018

P s

WITHIN THE SCOPE OF FIG2018;
ALONG WITH KEYNOTE SPEAKERS,

ORAL PRESENTATIONS,
PRIVATE WORKSHOPS AND
el

A SPECIAL “YOUNG SURVEYORS” SESSION
WILL BE HELD WITH PARTICIPATION OF FIG
MEMBERS.

ALSO AN EXHIBITION BY THE PUBLIC AND PRIVATE
SECTOR INSTITUTIONS WILL BE OPEN FORALL
PARTICIPANTS THROUGHOUT THE CONGRESS

FIG
2018

WE ARE CERTAIN THAT =
ISTANBUL

WILL EXCEED IN MEETING ALL REQUIREMENTS @_\\I
AND EXPECTATIONS FOR A MEMORABLE AND 2
SUCCESSFUL CONGRESS
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SMART FUTURE CITIES-THE ROLE OF 3D LAND AND
PROPERTY AND CADASTRE INFORMATION.

Abbas Rajabifard

Professor, FIEAust, FSSSI
Head, Department of Infrastructure Engineering University of Melbourne, Australia

ABSTRACT

There is now significant worldwide interest and momentum in utilising 3D digital
technologies to develop systems better equipped for managing the complexity of urban
environments, leveraging the volumes of information being generated by cities, and engaging
communities of interest to realise smart future cities. This presents challenges and
opportunities for many of the statutory systems that currently administer accurate core land
administration data (development, use, value and tenure). How does the cadastre deal with an
urban environment that is increasingly populated and structurally complex? In our drive
towards a knowledge-based era, cadastres can play a special role in generating new
connections between wider society, across state boundaries, and in supporting the delivery of
other national visions, digital economy, foundation datasets and smart cities. The realisation
of 3D cadastres, and indeed, to realise cadastres that will be sustainable into the future,
requires the consideration of how the needs of current users should be balanced against the
potential needs of future users. We need to accommodate the needs and opportunities of
future cities and consider what must be done to ensure institutional sustainability. This
presentation will discuss the drivers, challenges and opportunities for the geospatial and
cadastre industries and relevant professions in evolving cadastres to support smart future
cities. It will also discuss roadblocks and potential future directions and actions required from
government, industry and academia to achieve smarter cities using 3D cadastres identified at a
recent international symposium on future cities and 3D cadastre. This symposium was
conducted by the Centre for SDIs and Land Administration at the University of Melbourne in
February 2015, which aimed to provide an opportunity for the exchange of knowledge, ideas,
experience and practices around this highly topical issue. This presentation is also based on
the research by the author, his team and a range of industry partners titled ‘Land and Property
Information in 3D’.

Biography — Head of Department of Infrastructure Engineering at The University of Melbourne. He is
also Director of the Centre for Spatial Data Infrastructures & Land Administration. He was President
of the GSDI Association; Vice Chair of Working Group 3 of the United Nations supported Permanent
Committee on GIS Infrastructure for Asia and the Pacific, is a member of ICA-Spatial Data Standard
Commission, and is a member of Victorian Spatial Council. He has active research in the areas of
SDI, Land Administration and land management, spatial enabled government and societies, smart
cities, 3D platforms and virtual jurisdictions. He had published broadly on SDI, land administration,
GIS and spatial data management.
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. ACKNOWLEDGEMENT
SMART FUTURE CITIES B

THE ROLE OF 3D CADASTRE, LAND AND PROPERTY
INFORMATION * Int. Symposium on 3D Cadastre and Smart Future Cities, Feb 2015

» Centre for SDIs and Land Administration, The University of Melbourne

L

Abbas Rajabifard
Direcor, Centre for SDIs and Land Adminisraion
Head,Dept of infasrucure Engineering
The Unhersily of Mebourne Industry Partners and Supporters
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DRNTALE LANDMARK
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KEY DRIVERS EMERGING NEEDS

Increasing urban complexity;
Needs and opportunities in the context of future cities;
3D land and property info to support future planning » Smart Cities

and management of urban environment (e.g. R
leveraging BIM, PIM); Digital Economy

PP * Vertical Living
Future users vs cument users, including wider amay of i
stakeholders; X * Consumer Expectations

Making sense of smart data, smart utilities, 4D data. * Process Improvement

e as anbhoabhe as oafes

MY KEY MASSAGES ARE LAND, PEOPLE AND SUSTAINABILITY

3D cadastre offers new engagement et EUTNSES M-

opportunifies andis fundamental forthe Inclusion
future.

Future cadastre needs to take intoaccount the
expectations of all stakeholders.

Future cadastre requires the consideration of
how the needs of current users should be
balanced against the needs of future users.

Locationlinksusto, " ~ weareand
" " wearedoing.

Degraded and Health and
Contaminated Land Wellbeing

e ss sabhoibhegs aabhe  hass ssbhaibhe s anbes
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THE SMART CITY MOVEMENT

fr™ 1
INTERNATIONAL SYMPOSIUM

SMART FUTURE CITIES

The Role of 3D Land,
Property & Cadastre Information

2-3FEBRUARY 215
Melbourne-Australia

THE SMART CITIES CONCEPT

SMART DEVEL OPMENT

1069 |

> Govemment

g Policy/Strategy

@ Legislation/regulations
& Institutional coordination
; Services/standards

“ Basic data sets

Smart
Future Cities

Industry Citizens
Business/market opportunities w Consumers/mass market

Applications =] Welfare/health/education
Value added/advanced dataprovides § > Direct/indirect data provides
Business case for extension from 2-D 2 2 pemand providers

v (Enemesk & Colamen 2015)

URBANISATION TREND WILL CONTINUE

Page

INCREASING URBANISATION

3,307.9500

i

COMPLEX STRUCTURES




URBANISATION AND COMPLEX HIGH-RISES

. P A
What are the Challenges in managing ownership
rights in high-rise buildings ?
] .§
e o4 '. ‘

LAND AND PROPERTY MANAGEMENT

| This facilitates the
' operation of
% property markets,
which underpin
__ national
= economies.

CADASTRE

defines and locaies andand property
rights, restrictions and responsiblities

‘SMART CITY' CONCEPT

Smart Mobiity

SMART
CITY

Smart Environment

Smart People

. sMan-cibes. ey

e as anbhaabhe as aales
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INCREASING VERTICAL DEVELOPMENT
! ‘,‘\!’.:&;u"!-’: agh

[

s

<

How ca;n the crabastre“;cwrablyénd readily idenfify all

property rights, restrictions and responsibilitit__a_s ?

Smart Cities

SMART ACCESS TO SMART CITIES INFORMATION

ﬁ 2.( sapsnpu|
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‘SMART CITY' CONCEPT

Giobalisation Sustainabiity
Economic

Technology &Data  competitiveness

SMART
CITY

Use ICT to develop intellectud capital and participatory .
practices in the govemance ofa city’s resaurces...

CSDILA
(Holland, 2008; Caragliu et al, 2011) .

“BUSINESS AS USUAL" vs
SUSTAINABLE URBAN DEVELOPMENT

I~ sremsensss T

B
" Urban Sprawl > Compact s
2 »
\\ :

“0\3“° 4

1071 |Page

TOWARDS THE FUTURE - KEY DRIVERS

e CITIES DIGITAL
ApBocET  URBANISATION TRANSFORMATION
CYCLES ) lem
& 50/~ the backbone in efficient
eGovernment.

G 4
AGING

POPULATION

AUGMENTED

PUBLIC SERVICES = CONSTRAINTS
EXPECTATIONS

BIG DATAAND DATAMINING

Data mining is going to

speed up mass
exploitation of "big data"




VOLUNTEERED GEOGRAPHIC INFORMATION

. mpllmumm1wwmmwmmmmw ‘

Mt B . (5 S NG VSO /SN,

CADASTRE SHOULD BE USED IN ..

.. every day decision making across the

jurisdiction.

Urban Connectedness

— engineering the nervous system of the city —

MELBOURNE

METROPOLITAN PLANNING STRATEGY

Victoria
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SPATIALLY ENABLED SOCIETY
- SUPPORTING. SMART. FUTURE CITIES

‘Plan Melbourne’ (to 2050)

“MELBOURNE WILL BE A GLOBAL CITY OF
OPPORTUNITY AND CHOICE”

]
-~

* House, employ and move . ;L
more people around the B S
metropolitan area, and g "7 (g

beyond. wiznd (
" = g
* Build confidence, i\ : .
investment and . i . .
employment . A
¢ ) o (o T
* Become a global city of p,;\/ r Gy e "
opportunity and choice. A e - =
Al 3 ] .-’
Cengpen
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Planning and spatially-enabled data ‘o8 LIMITATIONS OF 2D INFORMATION

“everything happens somewhere” . \° Jales N 2 We e
500 operty est Y& \ e »
e ® a5 proP” ” ua! rchitectural  sketches |sitésurvey' engineering| subdivision other
o™ ce® \es” moﬂgagel’ et plans -/ plans | | documents
a8 9 . dov? . afford?® )

But most information
is static
or
in 2D format

|

Work

I

Ar ¢y

- |

-
.

3D CADASTRE DATA MODEL (3DCDM)

NEW TECHNOLOGICAL OPPORTUNITIES

Paper based Repres entation Dgiml Represenaiion  of Ownership
of Ownership Boundaries Boundaries and Physlcal cbjects, Includi

Digital data o s = o e

10 Cacastal Dats Model
{30C0M)
Includes:
“Legal objects
¥Physical cbjects

e T g

2D = Abstraction 3D = Representation
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3D ‘VALUE ADD’

Roadmap and Potential Strategies s&

MELBC

®

CSDILA
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3D LAND & PROPERTY INFORMATION

From an individual property
and building level

~ ” to a city level

This requires a

Precinct

LAND AND PROPERTY VALUE IN 3D

. csol
Project Focus AEES
INSTITUTIONAL
CHALLENGES
* Regulatory
:?';:d TECHNICAL
u CHALLENGES
* Data source
* Data model
* Data
visualisation !
*BIM ¥
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Project Outcomes & ﬁ

4 prototypes
2 data models
26 publications
10 new expert resources
into the market

DEVELOPMENT

* Cultural change

* Collaboration TECHNICAL

* Adoption TOOLS

*Implementation *Data model

* Web-based

visualisation
platform

* Specifications =~
%)

Project Outcomes

L

5: - ';ﬂ Pr

m,oew—ﬂ 3D Land and Property Prototype
bullt Ter 3 pre————eee

3D Land and Property Prototype

e——

“appropdae’
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Cadastral BIM Prototype

b

ONE ANZ FOUNDATION
SPATIAL DATA FRAMEWORK

International

=<

Collaborate. Leverage. Community-focused.




Integrated Knowledge Systems
3D cadastres and smart future cities

Jou AT
\___o/ ‘
Integrated

Knowledge " S

a,

2

f———

Systems -
i C—
. ok 62;
Ay — v
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THANKYOU
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CADASTRE IN A CHANGING WORLD: A UN-GGIM
PERSPECTIVE

Vanessa Lawrence

PhD, Co-Chair of United Nations Committee of Experts of Global Geospatial Information
Management Initiative, UK

ABSTRACT

The Economic and Social Council of the UN (ECOSOC) established the United Nations
Committee of Experts on Global Geospatial Information Management (UN-GGIM) in 2011.
It was established to play a leading role in setting the agenda for the development of global
geospatial information and to promote its use to address key global challenges. Its aim is to
provide a forum to liaise and co-ordinate geospatial information activities among UN Member
States, and between UN Member States and international organisations. The mission of UN-
GGIM is “The primary purpose is to give leadership to governments and other institutions
concerning the creation of accurate, reliable geographical information and, in turn, using that
geographical information to solve local, regional, national and global problems and be able to
measure and monitor the changing world. Geographical information is at the heart of the
infrastructure of a country. ‘Authoritative, accurate, reliable geography can be used in every-
day decisions in every country; whether it be to underpin construction, monitor sustainable
development, assist resource planning or facilitate transport management. Everything revolves
around that question: “where?” You cannot measure and monitor anything in this world
unless you understand the “where” aspect.

Biography — Dr Vanessa Lawrence CB, HonFREng, FRGS, FRSGS, FRICS, FCInstCES, CCMI,
CGeog is the former Director General and Chief Executive of Ordnance Survey and the former
Secretary General of Ordnance Survey International Ltd; she was in post for 14 years and is the
longest serving Director General of Ordnance Survey since 1875. Today, Vanessa is working
internationally as an advisor, speaker, chair and special contributor to a number of significant bodies
including as the co-Chair of the United Nations Committee of Experts on Global Geospatial
Information Management (UN-GGIM). In addition, Vanessa is the Honorary Colonel of 135 Squadron
Royal Engineers, whose role is to provide geospatial support to the UK military, as well as being a
Visiting Professor at the University of Southampton and at Kingston University. Vanessa has been
elected an Honorary Fellow of the Royal Academy of Engineering and is one of the few recipients of
the Scottish Geographical Medal, a prestigious award conferred only occasionally since 1890 by the
Royal Scottish Geographical Society. In addition, she has eight Honorary Doctorate degrees and is an
Honorary Fellow of University College London. She was named South-East Director of the Year in
2008 by the Institute of Directors and in January 2011, Vanessa was awarded the Global GeoSpatial
Personality of the Decade 2000-2010. In January 2008, Vanessa was appointed as a Companion of
The Most Honourable Order of the Bath (CB) in the Queen’s New Year Honours List.
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Land Tenure regularisationin Rwanda

“Rwanda has created an electronic land registry which is knownas the Land

Administration Inf ion Systern (LAIS). The Electronic Land Registry now

has been connected to all banks toease the process of getting loans usng the

land as collateral. The electronic registry also dearly increasedtranspaency
about land ownership and has reduced fraud.”

Cadastre in a changing world:
A UN-GGIM perspective

Dr Vanessa Lawrence CB
Co-Chair, UN-GGIM

@UN-GGIM |2

HE Ambassador Protais Mitali, Ambassador of Rwandato Ethiopia and
Permanent Representative o the African Union

Land Tenure regularisationin Rwanda Everything happens somewhere

* The UK's Department for International
Development (DfID) have beensupporting a
major Land Tenure Regularisation programmein
Rwanda since 2009.

* Rwanda is one of the most densely populated
countries in Africa, with pressure on land likely to
increase in the coming years. In2009 only
40,000 land parcels registered

+ The project completed registration of 106 million
land parcels in 2014, helping to reduce conflict
and provide the security needed
by farmers and businesses toinvest in
long-term food production.

* Location information is a key part
of this process.

» Takes only 28 days to transfer land

Land Administration: the current scenario

« 75 percent of the world's population do not have access to formal
systems to register and safeguard their land rights.

+ The approach used for buiding land administration systems in less
developed countries must move to being flexible and focused on
citizens’ needs including providing security of tenure and control of
land use, rather than focusing on top-end technical solutions and
high accuracy surveys.

« Foreign investors through large scale land acquisitions have
attained more than 30 milion hectares of land in largely poor and
middle-income  countries since 2000.
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$$$ The Billion Dollar Map $$$
“will unlock the true worth of Africa’s mineral endowment".

+ “The poental investment tha publidy ==
availabk geo-data could mobilize far —
many courtriesin Afica will far
exceed evenuethey nowreceivein
development assistance.

+ Under sound, tansparent and
accountatle management, his
investment can kead to bocal job
creation,along with reveruesto
government that translae ino
programs in health and education
among otlers, that help reduce povery
and boost shared prosperity,”

C"\ Tom Butler, International Finance Corporafion

<.

UNECE Coverage

=
% ] UN-GGIM

#UNGGIM Co-chair Dr Lawrence
discusses the importance of #Gl to the
#datarevolution

UNECE

VLawrence: Global Geospatial Information s part of #data
revolution and heipful to #post2015 agenda SUNECE2015

Fit-For-Purpose Land Administration

« Affordable forthe government o
establish and operate, and for
society to use.

+ Reliable in terms of information
that is authoritative and up-to-date.

+ Attainable in relationto
establishing the system within a
short timeframe and
within available resources.

+ Upgradeable withregard b
incremental upgrading and
improvement over time
in response to social and legal
needs and emerging economic
opportunities
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The World that Counts

Report prepared a the request
of UNSG, by the Independent
Expert Advisory Group on a
Data Revolution for Sustainable
Development

Published in November 2014

AWORLD
THAT COUNTS
A 0-0-0
L/, N
o \¢

0—9\ ®-

Fit-For-Purpose Land Administration

ﬁ@

A joint publication by FIG andthe World
Bank.

The report states that A fit-for-purpose
approach includes the following elements:
Being Flexible in the spatial datacapture
approaches to provide for varying use and
occupation.

Being Inclusive in scope o cover all
tenure and all land.

Participatory in approachto data capture
and use to ensure community support.

Fit-For-Purpose Land Administration

YT W DA PR ARCH

G8

Presidencyin 2013 placedland high onthe agenda

e Lough Erne Declamton, G8 leades ageed fe princple hat“Land
ransactons shoud be ranspamnt respeding e property rights oflocal
communites”.Leadersagreed e mplementte globallynegdtated Voluntary
Guidelnes on Land Tenum andibo suppotregioral processes swh aste land Pdicy
hitatve of fie AU.

Leaders also aninitaleig pamershipsio supp

oftie Voluntary Guidelines.For e G7,he UKleads te pamershipswith Tanzania
and Nigeria and co-leadswith e United Stales and Gemanyin Efiopia. The frst
officialreview pointwill be the G7 accourtabilty repartin June2015.
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Govemment needs authoritative data The UN has recognised theimportance of land
administrationsince the 1970s

02012 -
Kuala

011 -
Lumpur
Governin:
Declaraton
= Councilo
mrs( e United OHaSgl::ally
" Declaraton Nar‘v?a": Governmert
R’Cug ;’Er Settement and Society
Asia Pacific Program
977 -
8~ RCC
for Asia
and the
Far East

The future we want: 19 June2012

187. We recognize the importance of early waming systems as part of effective disaster nisk
mnitoﬁng sustainable reduction at all levels in order to reduce economic and social damages including the loss of

A human life. and in this regard encourage States to integrate such systems into their national
developmnt: Why |OC2tDn maﬂBI"s A disaster nisk reduction strategies and plans. We encourage donors and the intemational
community to enhance international cooperation in support of disaster nisk reduction n
developing countries as appropriate through technical assistance. technology transfer as
mutually agreed. capacity building and training prog We further 2 the
importance of comprehensive h171rd md nisk assessments, and knowledge and information
sharing, including reliable ¢ We commit to undertake and strengthen in

a timely manner 1 assessment xud Tisaster sk reduction instruments.

274, We 2 the mp of sp hnology-based data, in situ monitoring, and
reliable geospatial for ble devels policy-making, prog 2 and

“Project operations. T This comtext, we note the relev: ance of global mapping and recognize the
efforts in developing global environmental observing systems, including by the Eye on Earth
network and through the Global Earth Observation System of Systems. We recognize the
need to support developing countries in their efforts to collect environmental data

UN-GGIM |

What are Sustainable Development Goals (SDGs) How can you evaluate, measureand monitor
sustamabledevdopment

* Rio+20 agreed that the new goals
and targets need to finish the job
that the Millennium Deve
Goals started post 2015.

* Rio+20 Member States agreed b
launch a process to develop a st
of Sustainable Development Gods
(SDGs) — thesewill be agreed by
the General Assembly.

+ UN Secretary General published
his report on the SDGs in Nov/Dec “The results [of the MDGs]

2014, represent a tremendous reduction
+ UN General Assembly wil agree in human suffering...but, they are
the SDG’s in Sept 2015. not a reason to relax”
Ban KiMoon

Secmiay-Genaml, Uned Natons, 2012
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The Post 2015 Agenda

Vision: the future we want for all

LEEIHL AUV NELIS I = Transformative change towards inclusive,
people-centred, sustainable development
= Three fundamental principles:
= Human rights
= Equity
= Sustainability
= Four core dimensions:

i social i i
empowering people Ihrmg_r_l land tenure seasty
i s b

improved land-use planning andfood security

ensuring accessto land and natural resources
iv.Peace and security, this means,amongst
others, no land conflicts

2alse cyieta team coctiezotatn

ggmunceg

Gl and the post-2015 development agenda

“Geospatial information is fundamental to decision
making, policy formulation, measuring and monitoring
elements, all critical to the post 2015

sustainable development agenda.”

:\ Wu Hongbo, UnderSecwtaryGeneral  for Econamic and Socidl Aftaies, 2014

</

gemunceg

Open Working Group goals thatinvave Geospatial
Information

1. Endpoverty in all forms everywhem

2 Endhunger. achieve food secunty and Improved mumSon. and promoe sustanatie agicuue

3 Ersum healthy lives and promate well-being for all atall ages.

4 Ersum incusive and equiable qualty educaion and promote lifedong leaming opporunites for all

5 Achieve gender equallty and empower all women and gils.

6 Ensue avallability and sustainable managemant  of waer and sanitaion forall

7 Ensum acosss ¥ afordable. milable. sustanabie. and modem enengy for all

8 Promose sustaned indusive and sustainable economic gowh

Ll promose and foster Innovation

10. Reduca inquality withinand among countries.

11 Make cites and human seffemants inclusive, safe, mesilient and sussainable

12 Ersum sussainatle consumpion and poducion paneTes

13 Take ugent acton %o combat climate change and it impacts.

14 Consene and sustanably usethe oceans, seas and manne msoutes for sustanable development

15 Prosect, mstor and promoe sustanable use of temestial ecosystems, sustanably manage fomsts,
combat deserificaion, and haltand mverse land degradaion and halt biodversity loss

16 Promote peacedd and for proide access al
and

ad atall loweis
17. Stenghen hemeans of implementaion and mvitalize he gobal pammership. for sustanatle
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Open Working Geoup proposal for ' ﬁ’m with 169 Targets
Sustainable « The overal goat

By 2030 eradicate poverty in all its
Development By 2% eradoate poverty

Ersue thet ol men and women heve equl
owrership and contrl over land and propesty,
inbertrce,  ete.

- Ersue scoess for ol bo sdegute, sfe and
affordable housing and besic senvices and
g slums

Ensue sustaineble wse of land sea, and nebusl
msouTes

The SDGs are expected b be futher
refined before adoption by the INin
September 2015.

Open Working Group goals

The report by the Open Working Group on Sustainable
Development Goals have proposed a set of 17 Goals,
these are supported by 169 targets.

The opening preamble states:

“In order to monitor the implementation of the SDGs, it wil be important
to improve the availabiity of and access to data and statistics
disaggregated by income, gender, age, race, ethnicity, migratory
status, disabiity, geographic location and other characteristics
relevant in national contexts.”

Processes of Post-2015 Development Agenda

Vo

506 WG/ s 420 Precesses

WU 56 Process

[ LN e Comsuttations

[ o U Acvites
Member tate Negatiations

0 Other Processes




The application of geospatial information toland
administrationand management

On the final day of its fourth session in August 2014, the
Committee of Experts, approved the addition of the work
item to the Plan:

“The application of geospatial information — land
administration and management”

@) The United Nations System

Pt
by

Beamame ans
prarepie)

'@UN-GGIM |
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At the Fourth meetingof UN-GGIM a Member State
asked for a change tothe UN-GGIM agreed workplan

“We need to act and UN-GGIM can play a powerful role in this. Doing
this, UN-GGIM will enforce the post-2015 agenda of other
organisations like FIG, World Bank, FAO and UN-Habitat. Good land
administration, considering both formal and informal rights of the use
and ownership of land, is a basic requirement for social and economic
development ...."

Norwegian Delegation
Fourth Session of UNGGIM

UN-GGIM—What is it?

+ TheUnited Natons C of Experts on
Management (UN-GGIM) was established b enhance and coordinale geospatal
informaton management globally

* UN-GGM provides a formal mechanismunder e UN systembo discuss and

coordinate Geospatal hformaton ites by g Member
States at hie highestGovernmentlevelas he key paricipants

UN Secretariat

UN Statistics Division

UNGGM Secretariat
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A global geospatialmandate

Alits 47t plenary in July 2011,ECOSOC, Miation

recognising e importance of global geospatal J—

informaton, estabished he Commitice Of EXPErts  Commine of Eperts on Glubal Goonpasial
on Global Informaton fr——
(UN-GGIM);and

+ requested he Commitise b presento
ECOSOC in2016 acomprehensive review of
all aspects ofils work and operatons,in order
o allow Member Stales  assess its
efiectveness;and

encouraged Member States 1o hold regular
high-level,mult-stakeholder discussions on
globalgeospatal informaton, including firough
e convening ofglobal forums, with aview o
promotng a comprehensive dialogue with all
relevantactbors and bodies.

UN-GGIM: its role

To make accurate, reliable and authoritative geospatial
information readily available to support national,
regional and global development

United Nations Committee of Experts on Global
Geospatial Information Management

Formal inter-gs UNC of Expertsto:
+ Be the apex organisation in the United Nafions involved
with geospatial information
+ Make joint decisions and set direcons onthe use of
?eospaﬁd information within national and global policy
rameworks.

« Work with governments b improve policy, insftutional
a'ra'\gemer%%v and legal frameworts. i

« Address global issues and contribute collective
kmMedge as a community withshared interests and

. Develop eﬂecllve strakegies b build geospatd capadty
in transitional and developing count:

Other United Nations Structures involved in Gl

+ United Nations Cart: i e Sacti - ic information
swport totheftlra\geofl.'medNaionsopermms is includes
roviding graphic informaton in support of the

decasmmdmgmdoperenmdneedsof

~ The Secuity Counxil

= UN Secrtriat

= UNPesce Opersiors

~  UN Humeritsian  Opersions.

+ UNGIWG (United Nations Geograp hic |nformation Working Group) —a
voluntary network of UN professionals working inthe fields of cartography
and ic information science.
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Other United Nations Structures involved in Gl

+ UNGEGN (United Nations Group of Btpenson Geographical Names)
— provides technical recommendations onst;
gnas at the national and intemational levels, also falls under UN Statstics
ision.

UNOOSA (United Nations Office of Qur Space Affairs) — responsible
for promoting international cooperation inthe peaceful uses of outer space.
Also runs UN-SPIDER (United Nations thfcrm Space-based

Information for Disaster Menagement and Emergency Response).
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UN-GGIM Committee of Experts . .
_____ - e UN-GGIM-Asia and the Pacific
UN-GGM: | | UN-GGM: | | UN-GGM: UN-GGIM: UN-GGIM:
Asia-Pacifc | Afica | | ArabSates Americas Europe “The commﬂlee wi renew andstengthen their efforts
ettt by aligning the needs and interest of Asa and
Chiras vy Saud Anbia Medco Sweden the Pacific m!h the UN-GG M initiative. "
B B B |l | B |
Jepen Tonisia Algerda Span
e — “I believe that such efforts will significantly contribute o
Wl e® | [Wodieg Gp ] [Wedieg Ge rosmcsscll] [Evenelo the furtherance of UN-GGM andtothe benefts of the
rocoF Framns amrgenrts | collection erdd Comdaia growing geospatial community.”
Working Guwp | [Woking G | | Weking G | | Weking G | Dr LiPerggde, Presicert of UNGGINAP andd Head of the State Burees
Data S - & Furdmentsl Rmﬂ. Agrﬂn-‘: Woding Goup of Suvey and Mgping Chire
Disaster Mrrt. Stardrds redcion D
——— The Third UN-GGIMAP Plenary meetingwas held on
"3".2.‘.2": Institutional Geodetic Starclds ard 107 — 12 November 2014.
priomafonke | | amnpomonis and | | Refence Fams Techrical The meeting was attendedby 81 participants from 15
Member States and 6 international organisations

Uned Masen

UN-GGIM: Americas UN-GGIM: Arab States
« Officially created on 23 August 2013 The Inaugural meeting of UN-GGIM Arab States was held in Riyadh, Saudi
* UN-GGIM Americas replaces PC-IDEA as the regional body and buids on Arabia from 24" to 25" February 2015.
its previous work
« Currently composed of 38 Member States The meet a;k‘?e the priorities facing the region and agreed on awork
plan to t: the issues. -

The second meeting is being held in
Algeria on 10"-11"' June 2015

UN-GGIM: Europe UN-GGIM: Africa
* Held their first plenary meefing in Moldova in October 2014
+ Committee : The Inception meeting for UN-GGIM Affca was heid in Tunis, Tunisia fom 10"
~ Char . M. Bengt Kjellson, Sweden - 1201’\ December 2015.
-~ Vice Chairs:
Ms. Doine Sumerje. Nethedands
M. Antorio Aruzavens Viller, Spein The purpose of the meeting was to endorse aregional body b cooxdinate
+ Two Working Groups A) Core Data, B) Data Integraton UN-GGIM actvities inAfica and o strengthenthe needs and inferests of Afica

within international mechanisms.

The meeting was attendedby ower 30 pa!x:vmtsfm 18 Afican Menber
States and international organisations
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UN-GGIM: Africa

A transitional bureau, has been set up tooversee the establishment of the
regional committee for UN-GGIM Afica at UN-GGIMS.

Chair: Ethiopia,
Co-Chairs: Burkina Faso, SouthAfrica and Tunisia,
S services are provided by Economic Commission for Africa

Four working groups have been set up:

1. African Geodetic Reference Frame

2. Fundamental datasets

3. Institutional ar tts andlegal f rk
4. Capacity and capability development

Post-2015 DevelopmentAgenda .
I Legal and Policy Frameworks

Fit-for-purpose geospatial infarmation * UN-GGIM has:

« |dentified Legal and Policy Issues as one of themain challenges facing
the geospatial community in the next ten years

United Natiors Canmittee of Experts on Global Geospatial Inbrmation Management « Engaged with the Centre for Spatal Law and Policy and the
International Bar Association o help identfy issues

« Conducted a survey of Member States toassess the impact on legal
and policy issues on data collection, use and distribution

B oo P Formulated guidance on issues surounding geospatial law

Governance Capacity Bulding Frameworks

High levelforum Knowledge tase | Global Geocetic
for Member Sates for Geospatial Reference
Legal and Policy Information Framework
Frameworks Management Global Map far
Forum for Sustainable
exchange of best Development
practice

transparency

;
Opeigovernment

SEEsiie SRRty Existing Standards and the Inventory of Issues

Fit-for-purpose geospatial infamation

UN-GGIM issue Number of standards
150 0GC IHO

United Natiors Canmitiee of Experts on Giobal Geospatiad Inbrmation Management (@) Developing a national, regional and global strategic framework for 6 s 1
geospatial information

(b) Establishing institutional arrangements and legal and common 5 2 7

frameworks

(¢) Building capability and capacity. especially in developing countries s 2 2

(d) Assuring the quality of geospatial infonmation 7 6 8

(¢) Promoting data sharing, accessibility and dissemination 63 24 15

(f) Emb 2 trends in infc cf 20 18 3

(2) 2 geospatial advocacy and - 4 2

(h) Working m partnership with ¢ivil society and the private sector

(i) Linking geospatial information to statistics 7 6
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UN-GGIM and Internationa Standards T

Fit-for-purpose geospatial nfamation

“The Guide” United Natiors Canmitee of Expers on Global Geospatial Inbrmation Management
and
‘The Companion Document”

Capabiity and
Capacity Building

Knowledge tase
for Geospatial
Information
Management
Forum for
exchange of best
practice

Brazil: use of GIS improves monitoring and reduces

Sharing best practice N
9 P crime in the state of Amazonas
UN-GGIM website shares best practice models e
With 1.5 million km2 and 3.5 million inhabitants,, th
fromaround the world Sal of Amazonas s ho fargestoftho 27 stos n Braci
and the second mostpopulass in the Nothernregion

+ The challenge: need for faster police response to

&’\ incidents and to improve the ntegrated Public Safety
E‘._ et
The solution: investmentof USS$ 150 million to map

m " 6N ST PRACTICE major ciies, to implementa geographical information
o systemn (GIS) and for hardware acquistion (monitoing

- cameras and GPSnavigator).

* The 10%r in poli i and
13%reduction in homicides in May 2012,in
comparison with May 2011, due to the benefits of
‘crime map' in the State.

Data integration between civil andmilitary police

Post-2015 Development Agenda

Fit-for-purpose geospatial infamation

United Natiors Canmittee of Experss on Global Geospatial Inbrmation Management

Spatial

Frameworks

Global Geocetic
Reference
Framework
Global Map far
Sustainable
Development
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The Global Geodetic Reference Frame

UN Resolution — Global Geodetic Reference Frame

« The United Nations Committee of Experts on Global Geospatial
Information Management decided in July 2013 to formulate and
faciitate a resolution for a global geodetic reference frame

* UN-GGIM recognises the growing demand for more precise
positioning services, the economic importance of a global geodetic
reference frame and the need to improve the global cooperation

fews
&
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- Raw.GPSdata
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GGRF Applications

UN resolution: Global Geodetic Reference Frame

* UN-GGIM endorsed the draft Resolution and requested
that the UN-GGIM Secretariat refers the Resolution to
ECOSOC forits endorsement and further referral to UN
General Assembly.




Global Geodetic Reference Frame for Sustainable
Development

On Thursday 26th of February 2015
the United Nations General Assembly
adopted its first resolution recognizing
the importance of a globally—
coordinated approach to geodesy.

The resolution was introduced by Fil,

and was co-sponsored by 52 Member
States.

More information can be found at:
or by following @UNGGRF

Five broad themes identified

« Trends in technology and the future direction of data creation,
maintenance and management;

* Legal and poicy developments;

+ Skils requirements and training mechanisms;

« The role of the private sector and non-governmental sectors; and

+ The future role of governments in data provision and
management.

Geospatial information: Making a difference to nationa,
regional and global prosperity

‘In Namibiaa country in
which water is a scarce
resource...spatial datais
only below water in
significance’

Mrister Alpheus G Wanuseb, Mrister of

Lands and Resetfernert,  Nanibia

Proceedings of the World Cadastre Summit 2015, Istanbul

Future trends in geospatial information management:
the 5-10 year vision

Future trends in geospatial
information management
the five to ten year vision

Post-2015 DevelopmentAgenda

Fit-for-purpose geospatial infomation

United Natiors Canmittee of Experss on Global Geospatial Inrrmation Management

Capability and Spatial
Capadity Bulding Frameworks

High levelforum | Standards for Knowledge tase | Global Geodtic

for Member Sates Geospatial for Geospatial Reference
Legal and Policy Information Information Framework
Frameworks Management Management Global Map for
Forum for Sustainable
exchange of best Development
practice

Fifth Session of the Committee and the fina before
the ECOSOC 2016 decision

Date: 5" — 7% August 2015; side events from 3¢ August 2015
Location: United Nations Headquarters, New York
More information: ; i i
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CADASTRAL DIMENSIONS — CROSSING BOUNDARIES

Daniel Steudler

PhD, Swiss Federal Directorate of Cadastral Surveying, Switzerland

ABSTRACT

Over the last twenty years, the developments in the cadastral field include issues such as the
introduction of the digital format and the use of data modelling technology. The last decade
also brought new and more efficient data acquisition methods, and more efficient and
meaningful geoinformation technology. The question, however, remains if our cadastral
systems do respond to the real needs of our societies. And in what ways can they be
improved?

Biography — Dr. Steudler has a degree from the Swiss Federal Institute of Technology (ETH) in
Zurich, the University of New Brunswick, Canada and from the University of Melbourne. Since 1991,
he is working for the 'Swiss Federal Directorate of Cadastral Surveying'. He was member in several
working groups and committees for geospatial information. He was participant at the UN-FIG-
Workshop on 'Land Tenure and Cadastral Infrastructures for Sustainable Development' in Bathurst.
Since 1994, he is involved in activities of FIG-Commission 7, such as "Cadastre 2014", "Reforming
the Cadastre", "Spatially Enabled Society", and "Cadastral Template — A Worldwide Comparison of
Cadastral Systems". Since March 2015, he is chair of the EuroGeographics "Cadastre + Land
Registry"” Knowledge Exchange Network.
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— Cadastral Dimensions —

Crossing Boundaries

©  Table of Contents

» Land administration and management
paradigm

» Evolution in Switzerland and experiences
» Crossing the boundaries: latest

+ huge urbanization process
« environmental  sustainability
« disaster management

* land management issues

v ® Dr. Daniel Steudler developments and future trends
The World Cadastre Summit
20-24 April 2015, Istanbul, Turkey
©  Trends - Social QU  Trends - Technical

« digital data - infomation age
+ cadastral data (land ownership) as part and basis for GDI
+ synergies withtopographic data
+ cadastral systems are documentation systems
- increasing content

mstnctions and
Wiodd umaniuml  population 19602060
{osaunom)
private iges
&
1950
2.5 bithon} 3.7 5
Ganial Sudar D
1+ Land Administration and Management Paradigm Land Management Paradigm
Tasks Land related Tools / Methods
s Cadasral management enabled
engines...
Stategy Land policy paiical ackvises paradigm government
~ visions and abjectves a’;::?.‘""’" ) ( \
) - |
Managerment Land m anagern ent . :rn planning
- messums and pojects G e -hﬂau‘l‘“i =
imglemenaon  of e poicy = melcaiion 2. Title or deeds £ e AN | LN sustainable
+ landscape develop- tenure style 3 LaS evelopment]
ot cad H > | 2t prbend
i astres H kingf | Erviroemental
bl H [Y services o [T bt~
~ i Servces “Govemance
e ana
3.Taxation driven |/, = e
cadastre
Ce e
Development <comext

(Williarson, Enerark, Wallace, Rajabifans, 2010)

1090 |Page




http://wcadastre.org

T CH: Reform of cadastral surveying (1980's)

Principles of Reform I Legal basis for
Project RAV: AV93:

for Official Surveying

. of +0
on the Federallevel (VAV,1.1.1993)

+ avoidance ofdouble data + Technical Ordnance for Official
acquisiton Surveying (TVAV,1.7.1994)
+increase ofdata actuality

+freedomof data
acquisiton method

+ data as basis for LIS as
well (not only registry)

Two very relevant achievements:

> extension of purpose (not only for land
registry, also for land information in
general)

- need of flexible data exchange
mechanism

Ganial Stauder =

©  Data Modelling

Standardized data modelling and cadastral data
definition (introduced in Switzerland in 1993)

Data Model (UML) Data Description
(Entiy ulations hip-Cigram INTERLIS
(system independent)

wnhnisstmda'dzedway datamodelrﬁ exchange of
» digital cadastral data is independent from GISa-sdmsystem

©  Publication «Spatially Enabled Society»

Steudler, D. and A. Rajabifard,editors, 72
pages, FIG Publicationno. 58

> b, fig nevpobfig pub' pubS F goub S8 pd 1

‘A spaially enatled sociefy — Including % govemment — 15 0N
that makes: use and banefts fom A wida amay of spatal data,
wmamaanto land miated
actites. Spatial enablemant I a concept that adds location to
ds3ng infomaion and thamby uniocks the wealth of edsing
about haland, 1% legal sinon, it
msources, pofenial use and hazards. Informaion on
landownership 15 themty a basic and cucial component
allow for comoct dacisionmaking. Such data and Infomaion
mustbe avallatie inafea, efcient, and comprehansive way in
order %0 suppont the sustainable dovelopment of soclety. |t
thamdom neads Insucha way
b shared, intoggatert, and analysed 1o provida the basis for
velusadded senvices.

Gonial Sweuder

©  SixKey Elements for a SES

» Legal framework for basic geoinformation;
+ Common data integration concept
* legal and institutional independence of information
(to allow for independent responsibilities);
» common geodetic reference framework;
« standardized data modelling concept;
+ Positioning infrastructure for the common reference framework;
* Network infrastructure to enable integration and sharing of spatial
data through the spatial data infrastructure SDI;
* Landownership informatiof @s one of the basic information topics;
+ Data and information principles
« official, authentic, complete, comprehensive, updated;
« accessibility of data i.e. public sector information initiatives;
» volunteered geographic information (VGI), web 2.0 possibilities.

Gariel Swuder oG Camss S o

o DE. $urssTurey

©  Land Ownership Information

FSC and FAO

Voluntary Guidelines on the Res-
ponsible Govemance of Tenure (2012): i
» Legal recognition and allocation of Responsible

Governance of Tenure

tenure rights and duties

Transfers and other changes to
tenure rights and duties
Administration of tenure

* Responses to climate change and
emergencies

Promotion, implementation,
monitoring and evaluation

Examples on a European levelare NSPRE (where cadastral parcelis a core
data set); the six Dutch official and guthentic registries (one ofthem "parceland
land registration”);or he Danish (person,business,real
properly,address,geographic,and incomesdata).

Qunial Smuder The Word Castoe Samt n
2024 A% DB, w2 Turey

©  Common Data Integration Concept

spatial data,
Ul e e, e

Wanernase precion Local govemment gﬁ
——

— ————

Landuse giaing  Planning dept. 9_:
Copontions,

T — ]
m——

Land vausson Govemment

]

Land registry,  '¥ational govemment
cadastre Stato govemment

Emion potecton  Environ. dept

Local govemment
Four basic principles for 1) o mspect the logal / Instinticnal Independsn® of stakialders —
acommon data 71050 8 standamhzod data modeling concet
Intogr ation concept: z,rm.saa common g C BIGmnce

4o logic miatons msq-ocrs in et 166G GXCOPANTUGH
OGN 15D
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Independent information layers © 17 Public-Law Restriction in Swiss Cadastre
Advantages:
« stakeholders can look after their own data sets, they only have FLRmekae - B i, At Iebastuctie

to respect the defined basic principles

« the fear of stakeholders — losing control over their data —can be
overcome

« responsibiity, work flow and data flow can clearly be defined
and managed by each stakeholder independent from the others

|7 o ]

R g S1 2743 Water Min \‘o‘\-'
& ——
&
"
.-“ee Land registry, g“"’““’“‘""’"
cadastre m";gw
Considerations ©  Background
. ) these rechnicalti » Think Tank active since 2012;
seemingly are technicaities + aim is to identify the current trends in the Ey
> but with strong conceptual implications geoinformation field and to develop a ND |
> we as professionals need to be able to handie those . ;“"’.'eg\’;‘;’melms“’? .
technicalities in order to be able to provide the appropriate wiss cadastral system is we .
services and expertise advanced: dgital, well conceptualized,
close to full coverage, legdly
+ all partnering stakeholders would have to respect those basic comprehensive;
principles and maintain and update their data sets accordingly + issues in Switzerland are mairly
+ setting-up of an SDI is less of a technical problem, it is much organizational (federalist environment)
more about inter-governmental communication  (to overcome and structural; » .
stakeholder's silo-type of thinking and the fear of loosing control + afirst result of the Think Tank is a -
over its own data and information) Discussion Pgper pwlished in May 2014
-> identify rends and developments
-> open eyes and minds of professiords
Changing World ©  Objects of the Cadastre
« from drawing board and pencil to computer techndogy « traditionally, the cadastre provides legal security of
+ from temestrial measurements to photogrammetry and GNSS landownership and represents objects such as parcels,
« from analogue todigital buildings, and structures;

+ from paper maps b databases to knowledge bases new categories comeinto being, eg. pdluted sites, landuse
zoning, zones exposed to nase, ec.

the Intemet brings along social change, increasing
involvement of the public (open data, apps, cpensaurce
software, social networks);

rise of radica new approaches, The legitimate
namely a society diven more often prevails

by legitimate thanlegal impetus. over the legal

+ technology push vs. citizen pul
trend from written word to imagery
+ social media

© WD e 0 a5 010

Quniel Smuder Ouniel Smuder
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©  Internet of Things and Linked Data

S ot & Sarviems 9
-

-

- ) w a C T
=" - S
e | o "'f"'t, b
U afaal 7o
- 4 =
@ < = A |
- .

© Ao fcsognm B

© e fwwn wtdgia

Ganial Smudar

o7 Cams's St o
2024 Ao DB, 4D Turey

¥  Big Data and Data Mining

Data mining is going to
speed up the mass
exploitation of "big data”

Canial Sauder

From:
Cachste 2034 - A 2020 Year Stateqy
for developing e cacistal system

Land Information
New Zealand

Canlal Seuder

¥  Crowd-sourcing, Augmented Citizen

© *tz:fww ge s e n

Citizens as the nation's
number one
geomaticians!

© 115w bt o

Ounial Seuder Tre Woss Camtre Somt
2024 Ao DB s Turey

¥  The new "Common Property"

* public sector infomation was so far the standard for
knowledge onland and its legal status;

« private initiatives are producing newdata cdlections, suchas
e.g. footpaths, OpenStreetMap, GoogleStreetView, eBird.ag,
virtual visits b touist destinatiors, etc. > dl eventually
becoming aknowledge base used by sociely & large;

« the combination of both - public and private — information
sets will yield addifonal vaue to the knowledge base of he
land and tenitory.

- the new "Common Property" of shared knowledge, i.e.
public and open know-how
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Conclusions

« there are trends and developments, which camot be ignored;

* increasingy dynamic world;

« drivers are the technology-push, as well as the pul by citizen
involvement (crowd-sourcing, augmented citizen);

« the public sector —responsible for a public good, called the
cadastre — needs to consider, how b deal with citizen-driven
input (which, in some cases,
is more efficient);

« the public sector needs to
re-focus its role. §

//y

Canial Steuder Tre Mot Camss ST 26
2024 Ao DB, 4w vaTurey
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WHY AND WHAT TO STANDARDIZE IN LAND
ADMINISTRATION?

Peter van Oosterom

Professor, Head of GIS Technology, TU Delft, The Netherlands

ABSTRACT

After more than a decade of development, within first FIG and next ISO TC211, the land
administration domain model (LADM) was accepted in 2012 as an international standard ISO
19152. Why should a country consider standardizing its land administration, and which
aspects should be standardized as the scope ranges from parties (persons), rights, restrictions
and responsibilities (RRRs), spatial units (parcels) and their representations to all kinds of
source documents? Changing, a part of, the land administration system (land registry,
cadastre) will for sure involve costs, so what are the benefits that would justify these?

Biography — He is a full professor and head of the section GIS Technology at TU Delft since 2000.
From 1995 to 1999 he was senior information manager within the Dutch Cadastre. Since October
2005 he is member of the INSPIRE drafting team Data Specification and Harmonization. He was
member of the INSPIRE thematic working group on cadastral parcels. He is co-editor of 1ISO 19152
LADM, member of the editorial boards of several journals and member of the program committees of
the major GIS conferences. He is the chair of the FIG joint working group ‘3D Cadastre’ of
commissions 3 (Spatial Information Management) and 7 (Cadastre and Land Management). He is the
(co) author of more than 100 publications.
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Why and what to standardize in
Land Administration?

02-04-16

Peter van Oosterom, based on joint work with Chrit Lemmen

World Cadastre Summit, Gongress& Exhibition
Istanbul Halic Congress Center, 20-24 April 2015

"?U Delft ==~

Some rights and restrictions
(Sweden, Ireland, Germany, the Netherlands & Portugal, by Paasch)

Possibilty of reverter  Easement B.P right

Beschrdnkte persénliche Dienstbarkeiten
Ownership Erbbaurecht
Gemensamhetsaniggningar
Serviddo de Estificio Profit &
Niessbrauch Erfd hoid
Bearbetningskonsession Buiiding lease
Right of entry or reentty  ypchroebruik Rentenschuld
» Leasehold Detaljplan
Emphyteusis 99 Opstal Grundschuld

Freehold covenant

Grunddienstbarkeit
Wayleave
Servitut

Realast Usufruct  Erfpacht Right of pre-emption

FuDelft P

Legal Families in Europe
Newman and Thornley (1996)

Fast European

'?U Delft

Proceedings of the World Cadastre Summit 2015, Istanbul

Standardize

1 why?
2. What?
3. How?

in the context of ISO 19152:2012 LADM
Land Administration Domain Model

FuDelft vom 2

Diversity, even with common roots
(Zevenbergen, 6 july'12 at LADM workshop, Rotterdam)

Property rights, including land rights, very diverse, even in Europe

« Of course its language has its own words for 'similar notions’, even
two jurisdictions with shared language have often different wordings

« EU Lisbon treaty: The Treaties shall in no way prejudice the rules in
Member States governing the system of property ownership’
(art.345)

« Core right, esp. ownership, rather similar, but..
« more customary rights very diverse (although number of effeced
parcels might not be that large), even in Europe
« individual possession of flats exreme diverse (own part of building, co-
own whole building, special cooperation, stocks in mmpany, ..)

'?U Delft LOM 4

Diversity, some common elements

« Land Rights rather limited, even ownership
« Layered rights (leasehold), secondary rights (usufruct)
= Restrictions and responsibilities

= One person’s right, is the neighbors burden; e.g. servitude

« Rights that are linked to another right (not to be separated)

« Stake in group rights; e.g. joint facilities, which can not be
separated from the main right

« Mortgage (hypotec) on any other strong rights

'?U Delft L/OM 6
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Standardizationin Land Adminastration?

= Supposition: there are huge differences between cadastral and
land registry systems

= However, look at the common area’s:
+ Standardzed Mode! (adan:able extensibie)
+ Avoid “re-inventing the
+ Enable involved parties to communicate

= Lack of a shared setofconcepts and terminology in the Land
Administration Domain
* FIG, Washington 2002 Proposal for Domain Model
. /TCle 2007: Core Gacastral Domain Model GCDM -> LADM

= Note FIG = International Federation of Surveyors
(founded 1878 NGO)

'?U Delft oM 7

Background ISO TC211
E 4 YFV
1SOITC 211 el
SO Geographic information/Geomatics: .f, E

» Over 60 P/O-member countries (participating + observing),
including  Tiirk Standardiari Enstitiisii (TSE), O-member

« Lialsons with other organizations; e.g. OGC and FIG
» Over 40 standards, LADM = ISO 19152

» Main phases in standards development proces:
1. Proposal of new work item (NWIP), detemnatnn of scope
2. Development of specifications in Dratts (WD) and
Committee Draft (D) in mnsensus: processt
3. Formal approval International Standard (IS), via Draft IS(DIS) and
optionally Final Draft IS (FDIS)

Fubeitt oM 9
Published on INTERNATIONAL 150
STANDARD 19182

1 December 2012..

INTERNATIONAL
STANDARD

Geographic information — Land
Administration Domain Model (LADM) B

Informaton géographique — Mostla du domane de I'administraton
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Motivation LADM
Generic benefits of standards

« Standardization condition for interoperabilty, use parts together
(meaningful exchange of data and building SDI)

« Standardization quality enhancing
(based on knowledge and experience of global community)

« Standardization cost effective
(components do fit better, industry+open source solutions)

—
ISQ 'somc 211 v 1,‘{’

=~ Geographic information/Geomalics! oK - ‘

TuDeltt vom g

Relationships ISO/TC211 family

« ISO/IS 19103 Conceptual Schema Language

« ISO/IS 19107 Spatial Schema

« ISO/IS 19108 Temporal Schema

« ISO/IS 19111 Referencing by Coordinates

« ISO/IS 19115 Metadata

« ISO/IS 19156 Observations and Measurements (O&M)

= UoM, Area, Volume (19103)

« GM_Point (19107)

« Coordinate Reference System (19111)

« DQ _Bement (19115)

« OM_Observation & OM_Process (19156)

FuDelt oM 1

.05

=
ISO 19152:2012

Geographic information -- Land Administration Domain Model
(LADM)
Media and price

Format Price Language

® PO CHF 210,00 Engsh = Add to baskat

Paer CHF 210,00 Engsn 3] Add to baskat




ISO TC211 and CEN TC287 a
L — |

« CEN: European Centre for Standardization

«» Close cooperation arranged via resolutions, based on overall Vienna
agreement between ISO and CEN (FDIS phase obligatory)

« Goal: equal standards
« existing ISO standards: unique acceptance procedure (UAP), fast
« newjongoing standards: parallel voting

« Project with CEN - French translation needed

-> parallel voting in ISO TC211 and CEN TC287 (including LADM)

Proceedings of the World Cadastre Summit 2015, Istanbul
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INSPIRE
Cadastral Parcels (CP)

o ’%t et

e
The LATM sttt by BESS o P 2 mem i

- Lt vty ey G1 AR
AfnBig] | byt Ovecasd |« vy aratap §
o - v g1 - et et
Codaramiandey « whsr: CaTivep g bt e e Dl
* wadTs Qe % + etreckcumcy Lo B |

ISO 19152 LADM based
INSPIRE cadastral parcels

« Infrastructure for Spatial Information in the European Communiy
« INSPIRE defines 34 data theme’s, of which cadastral parcels is one

« From LADM to INSPIRE:
1. Selection of relevant classes
2. Based on inheritance
3. Add attributes
4. Add constraints (to refine meaning)

« LADM and INSPIRE cadastral parcels are compatible

'?U Delft L/OM 14

Motivation LADM
Geo-information /land admin aspects

= Within ISO geo-information/geomatics is responsibility
of TC211 (Technical Committee)

« Earlier TC211 standards domain neutral: basics for geometry,
topology, temporal aspects, reference systems, metadata, ..

« LADM is first domain specific standard within TC211
- meaningful (inter)national communication between professionals

» Allows efficient design/development of ICT systems
= Note: standardization itself not new in our field, wes already applied

in analogue times, both for spatial/survey and admin/legal docu
(However, ICT requires more strict approach and detect errors)

Motivation LADM
Reasons to apply LADM ) 1

= LADM collective experience of experts from many muntries (FIG)

« LADM is based on cansensus and adopted by ISO (and CEN)

« LADM allows meaningful data exchange: 1. within country, SDI-seting (other
types of data), 2. between countries/states (same type)

= LADM covers conplete land administration spectrumt suney, cadastral maps,
rights, restrictions, responsibilities, mortgages, persons, etc

« LADM focuses oninformation, not on process/organization asped

« LADM is modular (packages) and extensible - country profiles

« LADM allows integrated 2D and 3D representation of spatial units

« LADM supports both formal and informd RRRs

= LADM links essential land information data tosource doauments, both spatial
(survey) and legal (title, deed)

LADM compliance will seédom be main reason for new systemin country
-> every systan needs upgrades: consder becoming LADM compiiant!

‘?U Delft LoM 16

FuDelft o 1

Motivation LADM
Expressed at 5% FIG LADM workshop

RO

« Some quotes from Kalantari (et al, 2013): o ‘e,
1. International compliance Y5 %
2. Cross jurisdictional data exchange < E
3. Upgrading or new versions for existing systems | =
4. Existing institutions (do fit in well) Gesntoimation
5. Semantic Compliance (definition of key concepts)
6. Structural Compliance (agreed model pattans)
7. Feedback and improvements (during standard deelopment, and after)
8. Capacity buiding (LADM included in vaious arriculums).

« Thompson (2013) added: LADM provides excellent growth path
from text, sketch and point parcels to full topology and 3D (and
same range of options available in administrative side of model)

« LADM workshop slides (and papers) available at http://isoladm.org

FuDelt oM 8
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Some Turkish LADM influence!

= In 2007 two PhD students from Karadeniz Technical University, visiting TU
Delft, Fatih Déner and Halil Ibrahim Inan, converted the first CCOM
document in the ISO template (not as trivial as it sounds)

« Current LPIS annex Annex H'The LADM and LPIS' (for agriaultural parcels)
was based on joint work with Hdil Ibrahim Inan and EC/JRC Ispra, Italy

Pl o s Mg 91 8, 2045

Coments s st e ScaniaCionct
Journal of Environmental Management
lournal homepage: we.sisevier.comiocatajenvman

Data model for the collabor, between land i systems
and agricultural land parcel identification systems

Halil Iorahim Inan**, Valentina Sagris®, Wim Devos®, Pavel Milenov®, Peter van Oosterom®,
Jaap Zevenbergen ¢

i e ey ety g Ot o o e i, 63 T, Sy

Apoinas e Ay, ot
T

ARTICLE INFO ARsTEACT

'?UDeIh v Toe Commar. amged shee V.
Pt

Vi d s For i b, Nermber 5 s (S e experted ve etabdsh b e d Ao

Land Administration Domain Model
ISO 19152 (LADM)

* Model includes:

* Spatial part (geometry, topology)

+ Extensible frame for legal/administrative part
« Object-orientation -> expressions in UML
« Model Driven Architecture (MDA)

« FIG proposed LADM to ISO/TC211, January 2008

FuDelft von  z

Requirements, support for:

Continuum of land rights

Continuum of parties

Continuum of spatial units

Basic Administrative Units (or Basic Property Unit)
A range of data acquisition methods

A range of authentic source documents
Transparency

. History

9. Different organisations

10. Keep data to the source (within SDI)
11. Existing standards

12. Reference system

13. Identifiers

14. Marine Cadastres, 3D Cadastres

15. Quality

ONO U W N

FuDelft v »
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Standardize

1. Why?
2. What?
3. How?

In the context of ISO 19152:2012 LADM
Land Administration Domain Model

FuDelft S

ISO 19152 (<LADM) Scope

« Reference model (abstract, conceptual schema)
« Land/water, below/above surface
= Basic classes:
1. parties,
2. rights, responsibilities, restrictions,
3. spatial units (incl. spatial sources and spatial representations)
« Terminology enabling communication
« Shared description of formal or informal practices

« Basis for national & regional profiles (application schema)

’?U Delft LIOM 2

ISO 19152 core in action
Land Administration Domain Model

* LA_Party Peter has LA_RRR ownership on LA_BAUnit Peter's
estate consisting of 2 LA_SpatialUnit parcels (with same LA_RRR)

= LA_BAUnit stands for Basic Administrative Unit

LA_SpatialUnit

FuDelft von



Full version management -
inherit from VersionedObject

“toaneTyoes “leanmTyon “wannTizes “foanimTypas
LA Mogagn LA_ AU LA_RequireaRelas s tipRAUT

N d —
periadl

LA R

o i
* quality DO_Elemest (0]
s - wuve: G AmsonstiePary .

== ————— L
/ q - V\\

ccane
o

< losalk: Crancedming
+ aremsce Cranatnsiens|
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LADM and external classes

« Determine scope LA
« Apply SDI thinking E
= Link to external
registrations:
+ Address
* Party (person)
« Valuation
+ Taxation
« LandCover
« LandUse

+ PhysicalNetwork (utiity)

> Related, but outside the scope of LADM

FuDelft P

External classes as <<blueprints>>

fis Figure K1 Extemal LAOM classes /

“blunprri Seatim T ypes

VermonedGtyect| Extomal:ExtArchive
Farwi Py -~ )

+ duty: LocaimdCramcerSinng
+ recordation: OvteTime [0.1]
+ #D Od

+ sbmismon: DateTime 10..1)
VersoneaComet|

funtureTypes \VersicnoaCosc|
AdministatveiLA_RRR :5:;: :'::’I:’I“" ctibegant foton Types
150 19103 Curoncy Extarnal-£ xtValuation
[ v + wwlue: Qumncy
., |+ walveDate: DateTime
VersicnoaCoject] + wvalueType: ExtvalLationType
e ¥
1: i
Extarnal-£xtParty Admiiatrative:LA_BAUNIL ==
+ eatAccmmi: Od 10.7)
+ Mingemdne: Image 0_1) 1 o
+ name: CharsctorSting [0.1] S P e
+ patylD O to + amount Cumncy
+ photo: image 10.1] . + taxDate: DateTime
4 wgratum: Image (0.1] LA_SpatialUnit + taxType: EdTaxTyse

Proceedings of the World Cadastre Summit 2015, Istanbul
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Spatial Information Infrastructure

= Standards needed as users are at unknown distance
- ISO LADM (and CEN)

= Network of related information sources, blueprints for
- Address, Building, Party, Network, LandUse, ...

= Remote users might need/refer to historic version
- All object classes need to be versioned objects

= Maintain consistency: subscription on update warnings
« Legal counterparts of physical objects
« Information assurance (contracts)

« In LADM, external classes as <<blueprint>> and expected to be
defined in more detail elsewhere (other standard)

FuDelft P

[r—— to [
«bloepdnt featun Types LA BAUnit ebhepdnt foaturTypes
External::ExtAddress - External: ExtlandUse
-+ accmmAmaName: CramcierSieg [0.1] + type: ExtandUmType
sdcmmCoordinate GM_Port [0 1]

adommC: Oid
builcingName: CharacterString 0. 1)
builcingNemter. CramcterStnng [0..1]
city: CharacterSising (0..1) A <blusgart faatureTypes
countey; CharacirSiring [0..1] Extarnat:£xtlandCovar
postaiCoce: CramciacSinng (0.1]
poaBox: ChamcterSting [0..1] + type: ExtCoverngeType
2ate: CrancterStng [0.1]

Emothame: CraracineStrog [0 1

T

o

VersonedCope |

<blusprintfeature Types
Exernal: ExtPrisicalNetw ork

CI_Addwss ffom IS0 19115)
or the NSDIRE addms
Fpeciication am 0ptons for
malzn; ExtAddes.

+ dimctod: bociean
+ oxPasyManagerD: O

acodel iz
Extornal-
wcodel it> ExtLanduseType scocelids
«ccodelats External:: Extornal::
External:: ExtTaxTyse L ad ExtCoverageType
+ housing
+ tan + indusy o
+ manet + buidng + natum < wanr
« minrwd + romnme + mowation + foxat
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LA_SpatialUnit (alias LA_Parcel)

« LA_Spatialunit specializations: utiity network, buiding unit

= organized in LA_Level based on structure or content

* Stypes: point, text (unstructured) line, polygon, and topology
= 2D and 3D integrated without complicating 2D

class Figure 4. Spatial Unit Package

TUDelft TE

Text-Based Spatial Unit

‘beginning with a corner at the intersection of two stone wells near
an apple tree on the north side of Muddy Creek road one mie
above the junction of Muddy and Indian Creeks, north for 150
rods to the end of the stone wall bordering the road, then
northwest along a fine to a large standing rock on the corner of
John Smith's place, thence west 150 rods to the corer of a barn
near a large oak tree, thence south to Muddy Creek road, thence
down the side of the creek road to the starting point.”

(quoted from: http://en.wikipedia.or g/wiki/Metes_and_bounds).

Point-Based Spatial Unit

“a single coordinate of the centre of the dwefing unit could
positively identify that unt, and this may be sufficient for basic
recording purposes where the limits of the land holding are for

= An early stage in a system of progressive title improvement,
ending in a standard freehold system.

« Identifies a spatial unit, but does not delineate it.

« Provides an address reference point.

FuDelft S

FuDelft P

2D and 3D Integration

= between 2D and 3D spatial unit transition via fimina/ spatial units

Cadastral SUrvey ...
Spatial source '\\ p

MP-4 \ P

MP-1

Other ctmenvations:

Neme of Suveyor

Existing perced_id  SU_1

Speisd Soute id 20112

Date of Suvey. 2011, Jue 200
Refererces 1o exsfier

spatidl souce documents: 201141

Nemes o Neightors:
Nomes of Represertitives:  nia

Ageement YNY
FuDelft voM 3

o
0
Unmina l_,_,_,  Liminal spatial units are
o ! 2D parcels, but are stored
) E Uwinal as 3D parcels
’ !'\
= I~ « Liminal spatial units are
30 i delimited by a combination
= ® of LA_BoundaryFace and
LA_BoundaryFaceString
objects
segle | mew » 5 v
spatia spatal ’:f: ’ﬁ"“ spotial
it unt H unit
Umral
P
J
Fupelft Tn o

Original O&M into LA_SpatialSource

Disection and Dis e Tosd Sation -MP-1

Diction and Distane: Tosi Saton -MP2

Dizection and Dismne Toa Saton -MPI

Dizeetion and Do Tosd Saton -M P-4

Disction and Distan: Tosi Saton ~MP-S

Dizwetion and Dis o Tosd Satoo -MP6

Existng X.Y (of busiding comern dmbad of MP1

Existng X.Y (of buiiding comern dmbad of MP2

Exstog X.Y (ofspatia] ot et sdaine) of MR

Existing X.Y (of spatss] unt wrex mataiase) of MP3

Pependeuireliton | (MP, MP-S, MP6)
araison 2 (MPI. MPS. MP6)

Dismnce | betwan M3 and MPS

Distance 2 betwien MP-S and MP4

Distance 3 betwen MP6 and MP-S

MPS and MPS 10 becoontedio a undinyficescng
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Standardize

1. Why?
2. What?
3. How?

In the context of ISO 19152:2012 LADM
Land Administration Domain Model

'?U Delft L/OM 37

Develop LADM country profile
(conceptual model)

« Design, develop and test a complete LADM country profie for
(2D and 3D) cadastral registration system in country

« Partly based on the country’s existing LA system and new
developments inspired by the LADM standard

« Attempt to cover all LA related information in the model
- even if data maintained by different organizations

» Often (several) novel aspects for country LA may be introduced:
3D, integrated history, link to sources, link spatial-legal, BAUnit
concept, topology, quality ISO 19115, unigue ids all data, ...

FuDelft voM  »

Example: Israel SDI approach

« [Estabiish national SDI enabliing meaningful exchange of
information between different organzations within Israel):
1. Survey of Israel (SOI) +
Licensed Surveyors (LSs, ceating new 2D/3D representations)
2. Land Registry (LR, register apartments, condominiums in 3D),
3. Israel Land Authority (ILA, 93% of Israel in public domain),
4. Others: Interior Min (plans), Construdtion, Tax/bank, Munidpalities, ..

Tlustration:
Yaron Felus/Shimon Baazai
'?U Delft LoM @

Proceedings of the World Cadastre Summit 2015, Istanbul

How to realize LA standardization

1. Involve all stakeholders and learn from other countries

2. Determine scope/ambition level, besides ownership, also:

leases, mortgages, restrictions, spatial planning, urban, rural,

infrastructure (road, rai, utilties), public/private spaces, forest,

marine, archaeology, mining rights, groundwater,

responsibilities, ..

Develop conceptual model (in packages)

Derive technical model

. Test/assess model with prototype(s), data conversion/collection
Apply SDI thinking

+ between LA-parts/packages, also

*+ to External classes

7. Realize operational production LA system

o sw

8. Use and maintain
9. Participate in (international) standardization: 1SO, FIG, INSPIRE

'?U Delft LM 38

Example: Malaysian LA organizations

« Dept of Survey and Mapping Malaysia (DSMM) or JUPEM in Malay
« Land Offices (for administrative/legal data) or PTG in Malay
« Malaysian Centre for Geospatial Data Infrastructure (MaCGDI)

Ministry of Natural Resources & 1
Emviroament
Deportuent General of Departmsent of Survey & Mapping [~ :::"
Lands & Mines ’
( Comtrol and Moniter State
Directors” of Survey & Mapping )
b State
State Land & Mines Leve
Dept. 3
¥ ¥ ¥ b Districe
Land Office 1 Land Office 2 ... Land Office n Level
'?U Delft LOM 40

Checklist of FIG 3D Cadastre WG

« What are the types of 3D cadastral objects?
-2 Eg. a. related to (future) constructions (buidings, pipelines,
tunnels, etc.), and b. any part of 3D space (airspace, subsurface)

« 3D Parcels also for simple apartments/ condominium buidings?
= Yer or No, shorter or longer term option

« 3D Parcels for infrastructure objects, such as long tunnels,
pipelines, cables: divided by surface parcels or single object?
=2 Try avoiding too much spiitting (perhaps cadastral section)

« For representation of 3D parcel, has legal space own geometry or
specified by referencing to existing topographic objects
- Coordinate cadastre or general boundaries based

FuDelt von @
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LADM Country Profile
(source documents)

+ Allinformation in the system should originate from source

LADM Country Profile
(even more model considerations)

» There may be cases (in the future) where one BAUnit (with

documents same RRRs attached) has muitiple Spatial Units

« In case of spatial source documents; i.e. subdivision/mutation » Tomake the model comprehensive and future proof, a range
plans there are links with spatial unit and point tables of spatial units is supported: 2D and 3D

« In case of administrative source documents (i.e titles) there « Various types of spatial units may be organzed in levels, e.q.:
are associations with RRRs (incl. mortgage) and BAUnit 1. Base layer with parcels

2. Apartment right

» Unigue identifier for all objects in model (not only parcels) 3. Utilities, tunnels, pipelines, etc.

-crucial for SDI (links) 4. Other 3D subparcels (joined)
FuDelft von @ FuDelft von w

LADM'’s currentcode lists for

LADM Country Profile (code lists) Administrative Package (annex J.2)

« Standard code lists for allowed attribute values

wcodelists «codel «codeliss wodelists>
o . i Administratve
« Codes should cover the spatial part and non-spatial part A RightType LA MorgageType N "
+ Activit + linear + agrilesse +  monumentMaintanance
« In most cases, values are proposed for the LADM code lists B mcrcunsctic + lovePayment P — + watrveyMainanance
+ cugomanyType + micocmdit + deod
+ fireWooc + mongage
« In future there may be a global (ISO/ FIG/ OGC) organization, + fishing + “"=c= acodeLis
future X + gzeg + agnConmnt Adnbatateaty o
maintaining code list and their values $ lsomaiOczeto ccodelit> LA RestrictonTyps
+ leam
+ occupation LA_AvalisbilityStatus Type. acodelist + admirPublicServitude
+ ownemip : + monument
+ ocwnerhipAzumed + archiveConverted LA_BAUNitType + monumertPartly
+ wperfices . = + mongage
+ vl + + noBuilding
+ watemghts 4 e + e +  wnitoe
+ tenancy + cechwilable 4+ rghtOfuseUnit + mnitocePartly
FuDeift vom 45 FuDeltt von 46
Conceptual to technical model
Constraints

« Conversion takes technical design decisions for:
« ID, PK, FK andversioning
+ Relationships between objects
+ Constraints
« Derived attributes/ relationships
* Muitiplicity of attributes
« Indexing and clustering
* 2D/3D geometry/topology structure

» Resuiting database schema wil consist of:

= Very important as they specify what is valid data

« There are many types of constraints: e.g.
« primary key must be unique,
« endDateTime > beginDateTime,
+ boundary of parcel must be dosed,
+ boundaries may not intersect (topology constraints),
+ sum of ownership right shares must be 1,

+ Normal table .

+ Relationship table and so on

+ View on table (with cerived attributes added) « It would also be possible to use GIS or database buit-in
+ Code list table

functionality; for example, Esri's or Oracle’s versioning
= Also possible to derive exchange format (XML schema)
FuDelft vor 4 FuDelft oM @
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Multiplicity of attributes

« In LADM country profile, itis possible to have attribute with
multiple values; e.g. multiple types of area/volume attributes
(surveyed, official and calculated)

« There are at least 3 different ways to implement this:
1. additional table for this multiple attribute,
2. use varray to represent all values or
3. have a fixed number of area/volure attribute (e.g. 3or 4 and
indicate in name of attribute which area/volumetypeis intended)

?U Delft /oM 9

Resulting technical database model:
SQL DDL and DML

CREATE TABLE  MY_POINT (
pid varchar2(10) prisary key,
sid .u(h{?(?S) REFERENCES my_spatialsoerce(sid),
sur.e{_poim isys. sdo_geometry,
transformation nrchar’?’iﬂ), DDL
map_point ndsys. sdo_geosetry, SoL
type varchar2(5) REFERENCES 1a_pointtype(cid),
Iﬁ\mda(e _time timestasp,
_date_time timestasp);

msm INTO MY_POINT VALUES (

w a1,
vnsvs S00_GEOWETRY (2001, 24571, MOSYS, SOO_POINT_TYPE (23664.166398,12426, 342536, WLL)  NULL NULL),

vsts sm GEQMETRY (2001,24571 MOSYS. SO0_POINT_TYPE (23764.739732,12526. 967747, NULL) NULL NULL),,
Ol Jm 14 08:10:04.20°,

") SQL DML

?U Delft /oM 51

Conformance testing packages, levels (1/2)

|_pacikage | LADM dass | | Dependencies
- | WersionodOtgoct 1
LA Souee 1] 0id, (asa minimum coe of te specializations  must be
implemented  [LA AdministativeSource o
LA SpatialSource] ), LA AvailabilitySats Ty pe
foatal Unt
LA Spatialunit 1 | vessionedObject,  Oid,
LA SpatialUnitGoup 2 | VersionedOtiect,  Oid, LA Spatialunit
LA LegalSpeceBuildnguni t 3 | LA Spatialunit
LA_LegalSpacel tlityNetwor k. 3 | LA Spatialunit
LA Lovel 2 | versionedObiect,  Oid
3 | VersionededObject, LA Spatialunit
unit
Suveying
LA Pairt 2 | VersicnecedObject,  Oid, LA SpatialSouce, LA PointType,
LA terpolationTy pe
LA _SpetialSoute 2| LASoute, LAPOn, LAPaty, LA SpatiaiSouceType
LA BoundinyFaceSt ing 2 | VersionedObiect,  Oid, LA Point (ifusing oeomety)
LA BourdaryFace 3 | VersionedD)! Oi Point _(if usis

Proceedings of the World Cadastre Summit 2015, Istanbul

2D/3D geometry/topology structure

« For all spatial types in model decide what data type to use in
database: string, blob, Esri geometry, Oracle geometry, standard
SQL/SFS, etc.

= With or without topology structure: both options possible
(but given the importance of boundary, as basis of cadastre, and
avoiding storing same point several times -> topology preference)
+ The end points of an edge (node), play an importent role in the
topology of the model and therefore it is good tobe able to
differentiate them from intermediate points
+» The topology implementation can be based onown strudure
+ The alternative would be to use the SDO_TOPO padkage from Qracle
(available version 11 and higher)

« Note: no 3D topology standard availeble in Esri or Oracle

1"U Delft oM S0

Conformance testingat model level
(of e.g. country profile)

1. Any system claiming to be ISO19152 conformant, has to pass
the Abstract Test Suite (ATS, Annex A)

2. Conformance can be tested per
+ Package: Party, Admin, Spatial Unit, (subpackage) Survey
+ Level: 1=basic, 2=medium, 3=ful

3. Three outcomes: conformant, notConformant, notEvaluated
4. Proof of conformance (executing the test)

+ Analyse inheritance between LADM and derived model or
+ Create mapping table between LADM and derived model

?U Delft /oM 52

Conformance testing packages, levels (2/2)

| package | LADM dixss | | Dependencies
Paty Exist only if Administative  Package |s Implemented
LA _Party 1 | VersionedObgect,  Oid, LA PatyType

:
:

0id, LA Paty, LA GroupParyType
VersionedObiect, LA Paty, LA GroupPary
admn Exist only f Paty_Package Is Implemerted

;

LA RRR 1| vessionedObject,  Oid, LA Paty, LA BAUNL, LARQt (asa
minimum,  this specialization shall be implemented),
LA fdministativeSo ute
LARgL 1| AR LARGEYe
LA Restiction 2| LARR, LA RestictionType
LA Resporssibility 3| LARRR, LA ResporsibilityType
LA BAUNit 1| VessionedOlject,  Oid, LARRR, LA BAUnitType
LA Mortgage: 2 | LA Restiction
1

LA_AdministativeSo ute LA Soute, LA Paty, LA AdministativeSo ucel ype,

LA AuailabilityStatus Type
VersionedObiect, LA BAUA
NesicoedD) Oid, LA Poirt_(if usi

w

LA_RequimedRelatio nship B AUnit
LA BouncenyFace

s
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Example ATS
A.2.4 Testcase identifier:
Administrative::LA_Right

a) Test Purpose: if LA_Right is implemented, to ensure that the
implementation package under test contains at least one class
conformant with the definition of one of the specializations of
class LA_Right and has all mandatory attributes and association
roles of LA_Right.

b) Test Method: examine the application schema of the
implementation under test, including class, attribute(s) and
association definitions.

c) Reference: level 1 requirement, see 6.4.2 and 6.4.3.

d) Test Type: Basic.
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Standardize

1. Why?
2. What?
3. How?

Conclusion

In the context of ISO 19152:2012 LADM
Land Administration Domain Model

FuDelft oM %

Standard maintenance

« As the LADM standard is now being used (and read by further
eyes) it is inevitable that further issue will arrive

« These canrange from:
1. detecting and correcting simple text error
2. via omissions
3. to further extensions of the standard

+ E.g. extension of the legal model conform the proposal of
Paasch or informative code lists need further structuring and
formalization

+ Use ISO LADM Wiki for communication http://isoladm.org

« ISO has standardized standard maintenance procedure

FuDelft VoM s

OICRF

I

« Conclusion from 5th LADM Workshop (Kuala Lumpur, sept’13):
Governance structure is needed.

« Proposal: LADM Governance within FIG to be led by the OICRF -
the International Office of Cadastre and Land Records

« Members: IS0 19152 editors, Woridbank, UN Habitat, FAO, FIG
comm 3+7, FIG Young surveyors, ...

FIG LADM Governance Group

= Activities of LADM governance group:
1. maintenance of LADM in accordance to ISOrequirements
2. registry for various code lists (and web senices for use)
3. collect and disseminate best practices
4. plan LADM related events (stand-alone or combined)
5. check if system (model) is LADM conformant

FuDelft oM s

Conclusion (1/2)

» LADM standardizes both administrative (legal) and spatial aspects

* LADM in parallel by ISO and CEN

» Consensus process -» acceptance by wide community

» Conformance testing

« Many country profies developed in Annex D: Portugal, Queensiand
(Australia), Indonesia, Japan, Hungary, The Netherlands, Russian
Federation, and Republic of Korea (and also: Canada, Croatia,
Cyprus, Israel Honduras, Poland, Portugal, Malaysia and others)

= From conceptual model to technical model

« Expicit relationship with other domain models <<blueprint>>

» Based on other standards 19107, 19111, 19115, 19156
= Land Administration cornerstone of the SII (Geoweb)
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Conclusion (2/2)

= Support complete development fife cycle of rural+urban areas:
+ develop and register zoning plans,
+ design new spatial units/objects;
« acquire appropriate land/space (after financing);
« request and provide (after chedk) permits;
« construct and build; and
+ use, manage and maintain, etc
all related to cadastral registration and more and more 3D.

« Standardization is a condition for realizing the GII

« Domain models (themes) contain knowledge

« (G)II or SDI is mega-construction

« ISO (TC211) is often the foundation

« ISO 19152 / LADM and INSPIRE cadastral parcel
have different scope, but are consistent in their
overlap
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