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SLA\  Singapore — Cadastral Perspective

SINGAPORE
LAND AUTHORITY

= Survey Districts : 64
Land Parcels : 137,000
‘Strata Parcels : 1.2 million
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SLA Mixed Development
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Toa Payoh Bus Interchange
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SLAN.  Inter-locking Development
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The Interlace Condominium
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SLA. Walkway Link Above Road

SINGAPORE
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Bugis Junction and Bugis +
Shopping Centre
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SLA~.  Mass Rapid Transit Development

SINGAPORE
LAND AUTHORITY

More above ground
and underground MRT
station developments
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SLA._ Underground Development Connected to
e MRT Station
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SLA~. Underground Rock Cavern

SINGAPORE
LAND AUTHORITY

Jurong Rock Cavern, South-east Asia’s
first underground rock cavern for oil
storage



[:lnet Search CNET : Reviews

CNET » Tech Industry » gapore plans to be world's first 'Smart Nation'

Smgapore plans to be world's
first 'Smart Nation'

The city-state unveils plans for sensors that can help manage traffic
congestion, detect air pollutants, and even remind you to take your trash out.

by Aloysius Low W @longadin / June 17, 2014 5:15 AM PDT

Qo @Qo /' €203/ @ 150/ € / @ more-

development and operation of Smart Nation. i S

’L/ ] .

The Jurong Lake District in Singapore will be used as a trial area for
Smgapore s ambitious Smart Nation plan.

n Redevelopment Authority of Singapore




SLA~ Outline

SINGAPORE
LAND AUTHORITY

.. Vision of 3D Mapping

. 3D Mapping Methodology
i. 3D Data Capturing
i. 3D Map Data and Products

n. 3D Data for Planning and Land Management

Iiv. Beyond Planning and Land Management...

v. What is Next?
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SLA Vision of 3D Mapping

SINGAPORE
LAND AUTHORITY

Whole of Government (WOG) Iinitiative to create and
maintain a high-resolution geometrically-accurate 3D
national topographic map

Develop once; Use by many

- High resolution in order to meet the requirements of most
agencies

- Open standard format to facilitate data exchange,
Interoperability, and non-proprietary

- Common authoritative 3D base map to support collaboratiog
among agencies

- Workflow for continuous maintenance to ensure«t
dateness

O©SLA 2015



SLA. 3D Mapping Methodology

SINGAPORE
LAND AUTHORITY

 Airborne Imaging and Laser Scanning
» Mobile Street Imaging and Laser Scanning

Create 3D Products

» CityGML exchange format
 Terrain Models, 3D Buildings, 3D Roads (LODO, LOD1, LOD?2)

Establish Standards & Database

» CityGML Schema (OGC open standard)
» Nationwide 3D Map Database

Update Changes

 Terrestrial Laser Scanning / Topographic Survey / Unmanned Aerial System
» Satellite Imagery
 Building Information Model (BIM)



SLA Data Capturing using
.o~ Rapid 3D Mapping Technologies

LAND AUTHORITY

Phase 1 Phase 2
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SLA 3D Map Data and Products

SINGAPORE
LAND AUTHORITY
3D Data

Airborne Laser Scanning Data Airborne Vertical / Oblique Images
3 '.;. &Y i

360° Camera
Imagery

Mobile Laser Scanning
Data

Digital Terrain Model &
Digital Surface Model

Orthophoto
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SLA- 3D Data for Planning and
choRTon Land Management
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SLA..  Development of 3D Cadastre

SINGAPORE
LAND AUTHORITY
What is needed?  Digital Terrain Model (DTM), 3D Buildings
Purpose Integration of cadastre and strata title information with its physical
built-up surroundings

* MySMS mxd - AicMap - Ascinfo

Fle Edt Yiew |nset Selection Jook Window Heb

DEE& a $[ozm 7] 8 QDK e
QAN PEH P ROMR Y28 Qg > R o~

R,

o33

<

Ry
m 95
i ,j'al.,,llf 3 ,',"'

ity i

Tk il

s

Tl

Z
77




SLAL Flood Risk Management

SINGAPORE
LAND AUTHORITY

What is needed? | Digital Terrain Model (DTM), 3D Buildings, Orthophoto

Purpose Flood simulation, management, and improved mitigation plan




SLA

SINGAPORE
LAND AUTHORITY

Tree Risk Mapping

What is needed?

Laser Scanning Data, Digital Terrain Model (DTM), Orthophoto

Purpose

Analysis of high risk fallen tree zones

Assetid Asset Desc

MKO2TN154 Tanglin Village

Alexandra
Park

MK03QT329

MK04BT168 Sixth Ave

FORMER KTM
MKO01BM100190 LAND BUKIT
MERAH

10-19, 38 - 43
MKO03QT100421 Rochester
Park

Ulu Pandan Rd
MK04BT100141 to North buona

Assetid
MKO2TN154

Pointid
5317507

Asset Desc
Tanglin Village

5320327

5326037
5347485
5348035
5348036
5348595
5349931

cac1722

Horticultu
Choo Kim Chuan Construction Pte Ltd

narcnr

Kim Bock Contractor Pte Ltd

0 50
No. of possible impact zones &

Not Applicable

Please select maintenance contractor

Where are the high risk areas? (an

Location of high risk trees

High risk zones

110 947 86

100 0 500 1000 0 50 100 150

Tree height <=10m <=20
No. of high risk trees Tree to impact zones ratio D D

I <=30m [l <=40m

High risk trees Fallen tree incidents (2008-2013)

Assetid
5 4 MK02TN154 7 .
5 L4 0 5 10 15 200 1 2 3
S No. of fallen trees incidents Fallen tree feedback in 2014
5
5
5
5
S
0 1 2 3 4 5 6
No. of impact zones &
Year
National Parks Board [l Soon Sin Contracts Pte Ltd Il 2009

[l Toh Kim Bock C-E Contractor Pte Ltd




SLA Climate Change Adaptation — Sea
e  \Water Rise

LAND AUTHORITY

What is needed?  Digital Terrain Model (DTM), 3D Buildings

Purpose To identify properties at risk that near to coast and its protection
measures




SLA Slope Risk Management

SINGAPORE
LAND AUTHORITY

What is needed? | Digital Terrain Model (DTM), Slope Map, Aspect Map, Orthophoto

Purpose To identify high risk slope area where state land is adjoining private land

PRIVATE LAND |

BET Vate Lan ' ate lar
atejfandfStatejfand 'Stata{lfand

: Q -
)
PRIVATELAND

P

:l Selected SL ajoining Private Land
= | [ Fatn
B North (0-22.5)
1 [ Northeast (22.5-67.5)
" [ east(67.5-112.5)
[ southeast (112.5-157.5)
[ south (157.5-202.5)
I southwest (202.5-247.5)
B Vvest (247.5-292.5)
I Northwest (292.5-337.5)

B North (337.5-360)




SLA._ Building Height Control and Planning

SINGAPORE

LAND AUTHORITY
What is needed? | Digital Terrain Model (DTM), 3D Buildings, Orthophoto
Purpose For planning and visualisation of areas with special height controls and
existing buildings

SINGAPORE
LAND AUTHORITY




SLAL Development Planning

SINGAPORE
LAND AUTHORITY

What is needed? | Digital Terrain Model (DTM), 3D Buildings, Orthophoto

Purpose To investigate and study environmental impact of proposed new
development to its surroundings

SINGAPORE
LAND AUTHORITY

©SLA 2015




SLA~. Underground Planning and Development

SINGAPORE

LAND AUTHORITY
What is needed? | Digital Terrain Model (DTM), 3D Buildings, Orthophoto
Purpose To plan and manage underground spaces more efficiently with greater
understanding of above ground structures

VLV v,
PV AT 9, By o AT
o

T P Vi v v

I T e
NS L4
oy ey O 0L




e

= g7 NEEDED.

- i
fois SHARED 1 =

SINGAPORE = M e £ = INTERNET £
wowme— | @and Management el AR
CC ] . INFURMFACTUI%N ' MANALEEMENI it
- t I 1A GROW

PRACTITIONERS

: RGE
S i ST GECEARCH BERY
e ConpEX s O | DRAGE
~astr ABILITY. SETS EXAMPLES == ettt

Collaboration with agencies for more potential applications

Development of Autonomous Vehicle
Solar Potential Analysis

Flight Planning and Safety
And more...
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SLA What is Next ?

SINGAPORE
LAND AUTHORITY

Integration with 3D Property
Information and BIM

Access to
High speed computing
<<
Siipetcomputer & ( ﬁ
.
2D and 3D L

Top ugraphlc Data | | gimulation Computational fluid dynamics modelling, finite element
Engines: analysis, games engines, open source simulation,

= =
L) S N0
3D City Model Platform Advanced Tools |
& Services:
gi E Integration, Tools,

Interoperability,
Generation,

- Maintenance, Life
Cycle, Mobile
Database Access, Efficient

. SE'SPACE Querying, Privacy,

Data User Dala etc
»’ Platform Com pumnon

» )uli\v

SL/\

Intelligent Geospatial Data for Smart Nation

Indoor Mapping




SINGAPORE
LAND AUTHORITY




