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Cadastre in a digital world — Nordic and Global Perspective

kadaster

Developing World requires reliable
geospatial information

* Expected by society
* Needed after Disasters
* Inspired by rapidly evolving technologies

* Driven by global goals

kadaster
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Are your colleagues ready and
equipped to deal with these
challenges?

Are students educated to address
these issues?
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Hong Kong - Typhoon Mangkhut

) Officials and utility
. companies appeal
4 for public
| understanding as
~ they race against
2 time to repair train
tracks, ferry piers
Il and power lines
& ¥ while removing
= 1,500 toppled
trees blocking
™ critical transport
arteries

& Source:
South China Morning Post

kadaster


https://www.scmp.com/news/hong-kong/health-environment/article/2164607/hong-kong-faces-days-uncertainty-it-struggles
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Lombok, Indonesia — earthquake

About 350,000
have been
displaced as a
- result of the

. tremors.

. Source:
| Aljazeera
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Syria — (Post) Conflict

Article 10

The Syrian law empowers local
administrations to re-register property
ownership within their areas, a move
that requires landowners to be present.

“For millions of internally displaced and
refugees, such proof [of ownership] will
most likely be mission impossible,” said
Maha Yahya, director of the Carnegie
Middle East Centre in Beirut. “Many left
without title deeds, some lived in
informal settlements, therefore without
legally recognised proof of ownership
and for others — mainly refugees — going
back to Syria to provide such proof is

tantamount to a suicide mission.
Source:
The Guardian

Source: v
Volkskrant
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https://www.aljazeera.com/news/2018/08/indonesia-magnitude-63-earthquake-rocks-lombok-island-180819051619957.html
https://www.volkskrant.nl/nieuws-achtergrond/syrische-vluchtelingen-verliezen-bij-terugkeer-mogelijk-aanspraak-op-huis-en-grond~b303acf3/
https://www.theguardian.com/world/syria
https://www.theguardian.com/world/2018/apr/26/10m-syrians-at-risk-of-forfeiting-homes-under-new-property-law
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Sweden - Forest Fire

Maps of areas
affected by forest
fires are difficult to

. keep updated, as the
situation can change
rapidly.

Source:
Krisinformation
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Thailand — Cave rescue

Source: 1.Gather/ | 2. Interpret/ 3. Analyze
Dominica News Online Generate | Extract

- Cave Route With + Cross Section + Cave Route Map
Distance and Level + Hydrologic Analysis + Cave Cross

| . cave Passage Cross  + Determine XY for Flow Section Map
Section Diversion - Orthophoto Map
+ Monitoring Rainfall - Topographic Map
Intensity and Water with Geologlc
Level information
ine Locationfor: - Waterflow Map

operation.

The first task of the GIS and mapping team was to gather topographic maps, high-resolution Digital
Elevation Model data from SRTM and other sources, and essential GIS Layers including the 2D shape of
the cave.

Geological and mapping experts considered the absolute and relative accuracy of all topographic data
together.

Source: GIMInternational
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https://www.krisinformation.se/handelser-och-storningar/2018/brandrisk2018/in-english-about-the-forest-fires
https://www.krisinformation.se/handelser-och-storningar/2018/brandrisk2018/in-english-about-the-forest-fires
http://dominicanewsonline.com/news/homepage/news/accidents-tragedy/rescue-underway-for-13-trapped-in-thailand-cave/
http://dominicanewsonline.com/news/homepage/news/accidents-tragedy/rescue-underway-for-13-trapped-in-thailand-cave/
https://www.gim-international.com/content/article/the-behind-the-scenes-story-of-the-thailand-cave-rescue
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NO GENDER CLEAN WATER
POVERTY EQUALITY AND SANITATION

INNOVATION AND 10 REDUCED 11 SUSTAINABLE CITIES
INFRASTRUCTURE INEQUALITIES AND COMMUNITIES

[7)
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1 LIFE 1 PEAGE AND 17 PARTNERSHIPS s""‘

ON LAND JUSTICE FOR THE GOALS
-

=
%
THE GLOBAL GOALS

For Sustainable Development

1 GLIMATE
ACTION

9| Land administration and SDG’s kadaster

GLTN:
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“ “Transparent, inclusive, participatory
V< spatial planning and creating tenure
is4s  security for all segments of society are
pre-requisites for almost all if not all
i& issues of the New Urban Agenda’

ey

10 | http://habitat3.org/the-new-urban-agenda/ kadaster
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Need for Tenure Security

Formal land tenure in the world

Total SSA ECA LAC MNA OECD SAS EAP

Private plots in city registered 0.22 0.04 0.32 0.03 0.14 0.68 0.25 0.24
Private plots in city mapped 0.46 0.13 0.60 0.31 0.48 0.97 0.25 0.52
Private plots in country registered 0.22 0.04 0.32 0.03 0.14 0.68 0.13 0.24
Private plots in country mapped 0.24 0.02 0.40 0.03 0.14 0.71 0.13 0.28
No. of countries 189 47 25 32 21 31 8 25

Source: K. Deininger — World Bank (2017)

SSA — Sub-Sahara Africa

ECA — Europe and Central Asia

LAC — Latin America and the Caribbean
MNA — Middle East and North-Africa
SAS - South Asia

EAP — East Asia and the Pacific
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Perspectives on the developing role of
the Surveyor
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FIG Definition of the Functions of the Surveyor - 2004

Summary

A surveyor is a professional person with the academic qualifications and
technical expertise to conduct one, or more, of the following activities;

* to determine, measure and represent land, three-dimensional objects,
point-fields and trajectories;

* to assemble and interpret land and geographically related information,

 to use that information for the planning and efficient administration of the
land, the sea and any structures thereon; and,

+ to conduct research into the above practices and to develop them.

13| http://www.fig.net/about/general/definition/index.asp kadaster

Call for Change

No development will take place without having a
spatial dimension

No sustainable development will happen without
the footprint of the surveyor

Stig Enemark, Honorary President of FIG

14 kadaster



Presented in 2012 by Christiaan
Land Manager Lemmen, Claire Galpin, Richard
$ Grover, David Mitchell, Daniel

Surveyor 2.0

02/10/2018

! - Geodesist Roberge, Gerda Schennach, CheeHai
\ TEO, Peter van Oosterom and Jaap

Information Manager +———— Surveyor 2.0 —» Data Acquirer
Zevenbergen

<O

System designer

Field Officer

v
L]

Quality Manager
°

Measure
Model

+ Manage
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16 |

Y

4

Quality Manager

Geodesist

or 2.0 —— DataAcquirer

e

Field Office

Measure
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Land Manager

Advisor Geodesist
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Cadastre 4.0

Cadastre 4.0 is a system based on fully
automatically processing within a network
surrounding of people and devices embedded in
technological intelligence

Initiated and presented by Gerda Schennach,
chair FIG commission 7, 2015 — 2019

Cadastre 4.0
g the y for global security on land tenure

Data acquisition

o
-3

-

5]
3
o
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Cadastre 4.0

¢ Stakeholders become decisionmakers

« Citizen become shareholders

» Cadastre for society gets created by society

kadaster
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Cadastre 4.0

Professionals working with Cadastre 4.0 require
o SN

The role of the profession *  High level qualification

* high level qualification
new skills to be covered . .
* New skills (soft / technological)
understanding of user needs, mediation

l Soft skilis between users and systems

v . .
RN 7 cngneering, aigoritvns 7 + Broader perspective and understanding

v

‘ R ahis 4P (private-public-people-policy partnership)
| business models

B Comenin 7 Geocomernce o 40 I ——
?
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FIG President, Chryssy Potsiou

FIG Congress, Istanbul, May 2018

It is the mandate of FIG to create “global” surveyors capable to contribute
to the sustainable development agenda.

Surveyors who will have a “global education” that covers all fields of
surveying but also who will have an understanding of the “global
challenges” and who will be capable to develop the profession and work
efficiently everywhere in order to improve every part of our world, so that
nobody will be left behind.

Surveyors all over the world are committed and encouraged to test and take
advantage of the current and emerging technological developments in
order to improve their service to Society.

22| kadaster
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Chryssy Postsiou
FIG President

El
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6-11 May 2018 ISTANBUIL

SMART WORLD WHERE THE
e ENHANCING THE GEOSPATIAL MATURITY OF SOCIETICS

SDGs: do your homework!

Y + Importance of the SDGs

¥ Use the crowd in a powerful way
¥ “bring the people to the data” - increase the usability of the data
¥ secure property rights for all! "informal settlements and the missing data",

* Use of the crowd

The great economic divide: 2.5 billion people can register property rights and 5 billion
they can’t

\
|
|
Property rights are one of the drivers of economic growth as well economic freedom |
¥ policy issues! technical issues! "make it simple...if you can"
¥ adopt fit-for-purpose land administration, ° I ncrease usabl I |ty Of the data
v standards and the blockchain technology, loT
v the need to "focus and set priorities” for "implementation’;

+ Secure property rights for all

ORCANSED B MAN SUFPORTERS. "_ ATV SPONSORS.
) = :
2 e 8 @esri
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Robin McLaren in GIM International - 2017

“To be relevant, we must educate our students and continue to
develop the capacity of our professionals to be as creative in
business as they are in capturing, managing and analysing
geospatial information.

The current limited scope of surveyors is largely a result of being
taught ‘what to think’ rather than ‘how to think’ about the geospatial
business.

To survive, surveyors will need to embrace profound change,
move up the food chain by adding considerable value and be
proactive in creating new, innovative markets. Otherwise we will
become irrelevant and extinct.”

24| kadaster
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https://www.gim-international.com/content/article/future-of-surveyors-moving-up-the-food-chain
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Call for action to assess our role and to
enable the change

25| kadaster

[
| work with an GPS"antenna
and a mobile device.

kadaster
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https://www.youtube.com/watch?v=pM9WBVzXSEI&feature=youtu.be
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Nepal — Post disaster

A

&

[POLKHA HOUSEHOLD* ENUMERATION QUESTIONNAIRE
et Tl e

Aew1707.2017

A ENUMERATION 1oraT
Guestionraire umbers ATl AT
Narme of enumerator®
(tast name, ather narmes)

i e (2, )

Englsh date of enumeration (aa/mim/ggy) -
i T i AR (Y AReveTE)
o5 D mumber
R ww e A
Camera D number

T S

+]

B. RESPONDENT SeReral

6. Name (Last Name, other namese) T, AT
7. Mobile number RIS et

8. Gencers T3 O Female ARl (1)
O Male o¥ (2)

0 Other 3 (3)
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IDraft! Different Roles in FFP

Grassroot Surveyors Land Professional
* Reviaw the b i rds to local

Approuch dm‘-: approach in regards to o Deline approsdh
Tools and # Review manucls an usahiliy » Draft and create monuals
M l *Use L ls for cond ® Use exisfing manual for training purposes for

anuals and training the grossroct surveying

# Conduct tools custamisation
. » Parfor conversion after required . )
A/D Conversion h-_f_,: . A » Chack quality ofter A/D convarsion
Data Analysis 'm‘: thna by vaiag prechafined bouic = Conduct advanced/complex data analysis
# Support the interpretation of anakysis results
(both basic and complex)

Presentation ® Presant and sharing results fo kecal » Support grassroot surveyors bringing
of Results communities institufional knowledge and guidance
Maintenance # Purposs dependent # Purposs depsndent

29|

IDraft! Different Roles in FFP

Grassroot Surveyors

Land Professional

* Recsive training and building confidence and

* Conduet training on methodalagy:

1 Tl'ﬂl.l'lil'lg routine through exercising identification; image preparation, interpratation
® Abls to condud training after successhul and explanation
complefion of iraining from the  Create spatial & codasiral intelligence
professional surveyor within the grassrool surveyors
i - niza when and whare to conduct . anize kecal and / or national support from
nning Orgo Org ppo
. ication and data acquisition with the governmenial ogencies |decentralize and
P'repurdhol'l communities ceniral approach)
* Build Trust relation with local commun * Show support in the feld through nmental
Awareness iy it vgh gover
*# Conduct validation in the field with the # Train grassroot surveyors on how to condud an
Validation communities inclusive and gender responsive validation in
the Feld
‘Cq Fea g » Conduct field work (data colledion by drawing || ® Supervise dafa organizotion, dafa
Data wisilion on image or using GPS or other data management, tool/hardware management,
cqui thed) id on logistical arrangements
existing rights through phetos of documents, * Check data on consistency
photo of ID and person, ® Keep the overview
# Infroduce (communicote purpose and
procedure) to househald
* Check dato in detail ahter acquisifion
30|
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Role of the
(grassroot)
surveyor

Table describes different
roles of the surveyors and
grass root surveyor while
applying Fit-For-Purpose
Land Administration.
Based on experiences in
Nepal, Indonesia,
Mozambique and
Colombia.

Drafted by Eva Unger and
Christiaan Lemmen, 2018.

kadaster

kadaster
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Automated Feature Extraction

Visual interpretation of complete cadastral
parcels in Ethiopia, Nepal, Rwanda and Ghana
(clockwise from top-left).

An approach like this will greatly enhance the
application of FFP approach in Land
Administration for cadastral mapping in
areas where no reliable data exists, for e.g.
even if a small amount of boundaries could be
automatically generated (e.g. 30 percent),
potentially large cost reductions in cadastral
surveying and mapping could be achieved

Source;
Divyani Kohli, et al, 2017

| Visible parcels

[ cadastral boundaries.

>z

kadaster

Increasing legal certainty and reliability of the Cadastral Map

—_ -
0 N ey s U Jvsw Q)
19O " R

*

= s
= W3- Heanice parcel s vyjadienim plesnost
“—y & | 4 4. Podrobné body s vyjadienim piesnosty
o X ¥ 1 :

measured mxy< 14 cm

measured mxy <26 cm

measured mxy < 50 cm

@
®
o
6 @ vectorised from map 1:1000
O
®

Source:
Libor Tomandl, Czech

Office for Surveying,

vectorised from map 1:2000
vectorised from map 1:2880

™ y b=l ® s Mapping and
[ t | s Cadastre, 2017
h s o aath ol <

kadaster
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https://www.researchgate.net/publication/317547281_A_Quantitative_Comparison_of_Completely_Visible_Cadastral_Parcels_Using_Satellite_Images_A_Step_towards_Automation/figures
https://www.oicrf.org/documents/40950/43224/Solutions+for+Increasing+Legal+Credibility+of+Property+Boundary.pdf/46ca450a-65d1-a47f-1139-51b1f3e9db1d

Blockchain and Ledger Technologies & LADM

LA_LegalSpacebetuark
Lt_Legl Space Buldnalrit LA_Spatial LtGroup
——
LA_GrowpF arty
LA_Spatial Urit
-
|

La_Party

33|

Packages:

.

Party Package

Administrative
Package

Spatial Unit Package
— with sub-package
Surveying and
Representation

Influence and potential of Lidar

L o

CoE-LaSR Vision

* “Laser scanning is omnipresent and affecting
positively the life of every citizen in modern
information society by early 2020s”

* In the next two decades, new mobile laser scanning systems are
making laser scanning more ubiquitous in the same sense as the first
personal computing was followed by ubiquitous computing. Even
autonomous robots using point-cloud-generating perception sensors
may be added to the ecosystem during this timeframe. What can be
said for certain is that during the 2020s and 2030s, there will be a
great number of laser scanners omnipresent in everyday life.
Mobile Laser Scanning is also one of the main techniques to
create local virtual reality.

» We are in the middle of disruptive technologies, multidisciplinary
work

NLS

INNISH
RES

Source:
Prof. Dr. Juha Hyyppa, Director, Remote Sensing and

02/10/2018
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Photogrammetry, Finnish Geospatial Research Institute

34| http://laserscanning.fi/ kadaster
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http://www.fig.net/resources/proceedings/fig_proceedings/fig2017/ppt/ps03/PS03_hyyppae_9149.pdf
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Curriculum on Responsible Land Administration

The general objective of the curriculum is to

LAND POLICY strengthen the capacity of higher education and other
Land Information Management relevant networks or institutions globally and provide
guality undergraduate and post-graduate courses on
| land the theme of pro-poor, gender responsive land
/(,«-“' Adjudication \-.\ tools.
Land Land Land
i Registrati . A =
surveying | \Tenure /| Te8Sration Learning objects will include knowledge of
hS A international conventions and guidelines, as well
-~ tand |~ as good local and regional case studies that
Valustion illustrate the importance of responsible approaches to
ne Imp
Land Financing Land Use Planning land administration.
— = GLTN PRMIT
Source:
David Mitchell, et all, 2017 GlsE NS T e UNIVERSITY
| kadaster

If we want to

*  Contribute to the SDGs & Urban Agenda

* Achieve land rights for all

*  Apply Fit-For-Purpose Land Administration
* Add value to society

+  Establish Cadastre 4.0

* Involve society

+  Use LADM

+  Work with efficient and smart tools

*  Develop our profession

36| kadaster
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http://www.fig.net/resources/proceedings/fig_proceedings/fig2017/papers/fig07g/FIG07G_mitchell_sait_et_al_8876.pdf
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We need smart and creative surveyors
who can adapt to the developing world
and can contribute to a sustainable
environment

kadaster

“The Developing Role of the Surveyor
in a Developing World”

We all have a responsibility to ensure that our colleagues are ready and
equipped to deal with these challenges

and that students are educated to address these issues

kadaster
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Proposal

San | 6 i FIG Publication
@l ﬁ on the role and

Tl responsibility
" = of the surveyor

%, towards the

b= % SDGs

Workshop Spring 2019
Publication May 2020
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