
Lands Department
Survey and Mapping Office

Geospatial Contribution
to Digital Twins  
for Smart City
Mr. Ben Chan
Deputy Director/Survey and Mapping
Mr. Ben Fan
Land Surveyor/3D Map
Mr. Michael Lau
Land Surveyor/BIM

FRIDAY SEMINAR SERIES
19 Feb 2021



Survey and Mapping Office
Lands Department

2
2

Opportunities 
Tapping into Smart City Development 

Challenges and Opportunities
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Opportunities Tapping into Smart City Development 

Challenges and Opportunities (Con’t)
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Data Access

Maturity Spectrum

Digital Twin for A Smart City

Source: ATKINS (2019). “Digital Twin for the Built Environment”

Physical Asset Digital Twin
Element 0
Reality Capture

Element 1
3D Model (Visualization Map)

Element 2
Connect to Persistent Data and 
BIM (Data Standardization)

Element 3
Enrich with Real-time Data

Element 4
Two-way Integration and 
Interaction

Element 5
Autonomous Operations and 
Maintenance

Data Sources

Consumers and Stakeholders
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Leading Smart Cities on the use of 
Spatial Data



• IMD compared and ranked total 109 cities in the 
world

• Evaluated five key areas : health, mobility, 
activities, opportunities and governance of a city

• Assess the perceptions of residents on issues 
related to existing infrastructures and technology 
applications available to them in their city

Source: Institute for Management Development (IMD) World Competitiveness Center – Smart City Index 2020

Smart City Index 2020 – Institute of Management Development 
(IMD) and Singapore University for Technology and Design (SUTD)
https://www.imd.org/smart-city-observatory/smart-city-index/

https://www.imd.org/smart-city-observatory/smart-city-index/


Source: Institute for Management Development (IMD) World Competitiveness Center – Smart City Index 2020

World leading Smart Cities

Smart City Index 2020



Findings: Areas that Hong Kong 
Requires more Effort

Air Pollution

Score: 30/100

Road Congestion

Score: 26/100

Green Space

Score: 42/100

Affordable Housing

Score: 27/100

Source: IMD World Competitiveness Center – Smart City Index 2020

Citizen Engagement 
in Decision Making

Score: 42/100

Recycling Services

Score: 40/100



World No. 1 Smart City - Singapore makes use of Spatial Data 
to Tackle Road Congestion
https://www.smartnation.gov.sg/what-is-smart-nation/initiatives/Transport/open-data-and-
analytics-for-urban-transportation-1

Source: Smart Nation Singapore: Open Data & 
Analytic for Urban Transportation (2020)

Traffic 

Condition

Taxi 

Availability

Road Works
Passenger 

Volume of 

Stations

https://www.smartnation.gov.sg/what-is-smart-nation/initiatives/Transport/open-data-and-analytics-for-urban-transportation-1


Singapore Traffic Watch

Source: Real-Time Singapore Traffic Watch

Availability of 
Public Transport

[Real-time]

Traffic Condition



World No. 2 Smart City – Helsinki makes use of 
Spatial Data to show Suitable Living Areas for Family 
with Children

Source: Helsinki Region Infoshare



World No.2 Smart City - Helsinki makes use of Spatial 
Data to Monitor Air Quality

• Different spatial data in Helsinki are related to air quality
• Metropolitan area air quality index, pollutant statistics

• Area where annual limit of NO2 has been exceeded

• Air quality measurement device installed on trams

Streets with high NO2

Source: Helsingin seudun ympäristöpalvelut HSY – Air Quality and Climate & Helsinki Region - Open Data Service

Map with High Pollutant

Dust from 
Construction Sites



Source: Recycling Map, IGORA Cooperative

Recycle Centers based 
on Material Selected

List of Recycle 
Center

Opening Hour

World No. 3 Smart City – Zurich makes use of Spatial 
Data to Support Recycling
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The Geospatial Contribution
to Digital Twin

Common Spatial 
Data Infrastrutcure

3D Digital Map BIM Data 
Repository
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Common Spatial Data 
Infrastructure
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What is Infrastructure?

General purpose infrastructure like water pipe, gas pipe, electricity network and 

broadband  that are fundamental for daily life activities

Water Gas Lighting Network

100101010101001010101010010101010100101010101001010101001001010101001001010101010010101010100101010100100101001010101001001011

101011011100101011011111001010101011011100101011011111001010101011011100101011011111001010

01101010001011010100010110101011

Data as Infrastructure
A strong data infrastructure would enhance the efficiency for data consumption 

and sharing
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Support applications across virtually all sectors of human activities…...

Topographic 
Basemaps

Land Records Utility Management Telecommunications

Disaster 
Management Urban & Regional 

Planning
Census

Environmental 
Management

Health Care Education Logistics
Economic 

Development

Spatial Data
>85% data refers to location and their value can be 

greatly enhanced through geo-enabling and integration …

19
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A map-based information infrastructure leveraging GIS technology

Need for Common Spatial Data Infrastructure

Public/Developers

Public Sector

Private Sector

Academic/Research

Spatial data based on agreed 
standards can be stored, 

searched, shared, explored, 
assimilated and analyzed
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Generic Digital Framework for Smart City
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Architecture of a Common Spatial Data Infrastructure (CSDI) Platform
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Evolution of Digital Map
From 2D to 3D



Survey and Mapping Office
Lands Department

24

3 Stages of 3D Digital Map Development

3D Maps 
for Visualization

3D Maps for Unit-based 
Indoor Applications

Stage 2Stage 1 Stage 3

3D Maps for 
City Modelling

3D Digital Map
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Stage 1 – 3D Maps for Visualization 
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BIM
Building Information Modelling

Acceptance of BIM Format for 

General Building Plan (GBP) submission by BD

Feasibility Study on integration of 

BIM/GIS by LandsD

Collaboration with Construction Industry 

Council (CIC) on BIM Standards Phase 2

Setting up a BIM Data 
Repository Prototype by LandsD

Mandatory use of BIM of Works 
Project over $30M by DevB
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LandsD is commissioned to establish 
the BI Data Repository for storing 
BIM models from Works Departments

Government Policy on BIM Adoption
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BIM Horizontal Harmonisation for BIM/GIS Integration

Survey and Mapping Office
Lands Department
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Selection of Kwu Tung North & Fanling North NDA for the Study 
• Availability of design BIM model data (Advance Works and First Stage)

• Contain Different Types of Infrastructures from 6 Nos. of Works Departments

• ArchSD – Visitor Centre of the Nature Park

• CEDD – Slope

• DSD – Drainage, Sewerage, Sewage Pumping Station

• EMSD - Reprovisioning of Temp Wholesale Market

• HyD – Roadworks

• WSD – Waterworks, Fresh Water Services Reservoir, Flushing Water Services Reservoir 

Kwu Tung North Fanling North 
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BIM Data Repository Consultancy 

• Define Development Roadmap of BIM Data Repository 
System

• Recommend Data Formats

• Provide functional requirements

• Develop a Proof-of-Concept application of BIM/GIS 
integration
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3D Digital Map 
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Source: https://www.gim-international.com/content/article/state-of-the-art-in-3d-city-modelling-2
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 Invite International Experts to develop the international / national mapping standard for 3D city model (e.g. 
Open Geospatial Consortium (OGC) Standards) 

 Market research of technology edge on 3D mapping
 Interview stakeholders 

1:1000 Digital 2D Topographic Map

Evolution of Digital Map from 2D to 3D
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3D City Modelling Standards - OGC CityGML & IndoorGML

• Urban Planning / Operations

• Emergency Mgt / Response

• Transportation / Routing / Logistics

• Indoor navigation

• Retail Site analysis

• Sustainable / Green Communities

• City Services Management

• Noise abatement

• Telecommunications placement

• Many other uses…

Source: http://www1.nyc.gov/site/doitt/initiatives/3d-building.page

Stage 3 – 3D Maps for City Modelling (Object-Oriented 3D Model)
In the future (Stage 3) – 3D Maps for City Modelling 
(Object-Oriented 3D Model)



Source: https://ggim.un.org/future-trends/



Technology plays a prime role in disrupting the 
geospatial industry



Source: https://github.com/opengeospatial/CityGML-3.0CM

3D Digital Map – High-Level Use Cases
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Applications of 3D City Models: State of the Art Review
Filip Biljecki, Jantien Stoter ,Hugo Ledoux, Sisi Zlatanova and Arzu Çöltekin
3D geoinformation, Delft University of Technology, 2628 BL Delft, The Netherlands;
Published: 18 December 2015

29 use cases
>100 applications
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~215,000 models

Territory-wide

Building Height 

(>10m)

~53000 models

3D Spatial Data of Lands Department (2012)
~2000 models

~90 major roadsLaunched in 2012



3D Spatial Data of Lands Department



3D Spatial Data of Lands Department



3D Spatial Data of Lands Department



3D Spatial Data of Lands Department
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The 3D digital mapping project comprises

 Full-fledged 3D visualisation map

 3D indoor maps for 1 250 nos. of buildings

 3D pedestrian network

To be completed by end 2023

3D Digital Mapping Project
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Stage 1 – 3D Maps for Visualization 

Viewable
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https://tunnels-infrastructures.com/infrastructure-2018-awards-digital-cities/

Source: https://www.google.com.hk/maps/
https://www.youtube.com/watch?v=ohA1jRvcHFk&feature=emb_title
https://www.nrf.gov.sg/programmes/virtual-singapore
https://geospatialworldforum.org/speaker/SpeakersImages/gis-3d-map-for-smart-cities.pdf
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 Around 550,000 LoD2 building objects created 
within the whole city area (890 km²) in 2015

 The models are free of charge, available for 
download in the Berlin 3D download portal

Germany 

Netherlands 

Rotterdam’s 205,000 buildings 
and bridge 3D models were 
created in 2017
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 The USD53 million Virtual Singapore 
scheme is part of the government’s 
“Smart Nation” plan, data-rich, live digital 
replica of the actual city

 Integrates data from government          
agencies, information from IoT devices 
and sensors

Singapore 

50Entire Switzerland mapped in 3D

 Switzerland, the only country to have 
switched entirely to 3D for its national 
object-oriented topographic database

 It took ten years to build an object-
oriented topographic database in 3D, 
with the last objects having been 
completed in 2019

Switzerland 
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51http://main.sgg.whu.edu.cn/keyan/gaoduanzhiku/gaoduanluntan/2019/0401/4120.html
http://www.glac.org.cn/index.php?m=content&c=index&a=show&catid=2&id=1016

李德仁院士介绍称，目前全国已有武汉、上海、南京、广州、
嘉兴、深圳、成都、重庆等600多个地区在不同应用场景尝
试了三维模型或实景三维模式并获好评。如深圳在几个区用
2-3cm分辨率无人机倾斜摄影，为城市三维查处违章建筑，
和城管配合发挥了很好的效果。

单就实景三维中国建设来看，现阶段已具备充分的技术条件，
且市场具备足够的进取心，上层推动将充分激活产业动力，
符合各方期待。

李德仁（两院院士、摄影测量与遥感学家）

What mainland China is doing in 3D map?

http://main.sgg.whu.edu.cn/keyan/gaoduanzhiku/gaoduanluntan/2019/0401/4120.html
http://www.glac.org.cn/index.php?m=content&c=index&a=show&catid=2&id=1016


How about Hong Kong?



Where do we come from?
What are we?

Where are we going?

Source: From Wikipedia
https://matthewandrews.typepad.com/the_limits_of_institution/2013/02
/getting-reform-done-step-by-step-poco-a-poco-or-crossing-the-river-by-
feeling-the-stones.html

Crossing the river by 
feeling the stones?
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Consultancy Services 

(Kowloon East)

Start from Oct 2020 (8 months)

 Stakeholder Interviews

 Market Research 

 Recommendation strategy for KE

Down to Earth…What LandsD is doing



Stakeholder Interviews



Visit at Shenzhen

Visit at Shenzhen (21.6.2019)

Visit at Wuhan/Jinan

Visit at Shenzhen (21.6.2019)
Visit at Shenzhen 

Dr. Tatjana Kutzner (TUM, Germany) 
at OGC Singapore

Dr. Filip  Biljecki (NUS) 
at OGC Singapore 

The experts we met.



Key Comments from International Experts – “Ambitious” & “Forefront”

Prof. Lutz Plumer
(Professor in Geoinformation at Universitat Bonn, Germany)

> Trend tallies with international 3D mapping development

> Photorealistic model is significant improvement

> LOD3 is challenging as model production cannot be automated, and Hong Kong environment is 

also challenging

> Follow CityGML v2.0 in LOD2 for now

> Updating can be demanding and costly – if two master datasets are produced in parallel

> Applications should lead the quality requirements.  Do not limit applications to visualization as 

semantic models can bring broader use of data

Prof. Christian Heipke
(Professor in Photogrammetry and Remote Sensing at Leibniz Universitat Hannover, Germany)

> Trend tallies with international 3D mapping development

> Germany, Rotterdam, Helsinki, Singapore is currently at LOD2, higher LOD will be useful if data 

extraction and respective analytics are further developed

> There is no data accuracy (on position) standard, may be a good exercise for HK to create and 

contribute the best practices/lesson learnt to global community

> Accuracy, LOD, semantic information and update frequency should be aligned with intended 

application P.57
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Singapore

Hong Kong

Mainland China

Aerial data only (LOD2 mainly) Aerial & Ground data integrated (LOD3 mainly)

VS

Germany



P.59

Hong Kong’s 360° Panorama



AI Enabled

High-Definition 3D Urban Mapping



Generation of the 3D Digital Map involves:
1) data capturing, 2) data post processing and 3) data modelling 

Data 
Capturing

Data Post 
Processing

Imagery 
(Aerial/Street-level)

Point Cloud

3D Digital Map

 Data capturing includes aerial survey and street-level Mobile Mapping 

System (MMS) survey which may be operated on vehicles or backpacks. 

Data 
Modelling
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Recommendation Strategy for KE
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Recommendation Strategy for KE
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Recommendation Strategy for KE



3D Digital Map - Applications
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Recommendation Strategy for KE



P.67

3D Digital Mapping Project Schedule 

To be completed by end 2023
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Data conversion (to be completed in Q1 2021) Accessibility to floor and unit information

Supporting indoor routing applications Supporting 3D visualisation, enquiry and analysis

3D Indoor Map (Pilot Project)
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3D Indoor Map pilot



Survey and Mapping Office
Lands Department

70

3D Indoor Map pilot
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3D Indoor Map pilot



• Instant & handy access to location based 

information with VLC location  identification for 

operation maintenance purpose 

Facility 

Maintenance l

Potential location-based applications
- Integration with IoT and Systems



Corporate Social Responsibility 
(Barrier Free Wayfinding)

Operating Efficiency
(Building Management / Facility Management)

Smart Mobility

Better Service Quality
(Digital Directory)

3D Indoor Map

New Insight
(Location Based Analytics)

Emergency 
(Fire Evacuation)

Potential location-based applications
- Empowering all of use cases on top
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3D Pedestrian network (Attribute-based 3D Objects)

- For supporting the routing services used by the general public and needy-groups, in particular to the 
visually impaired
- Adopt “universal design” approach in designing the 3D pedestrian road network model, concepts like 
weather proof, elderly-friendly, barrier-free, etc would be taken in consideration in the design

3D Pedestrian Network (Attribute-based 3D Objects)

Launched on 
3 Dec 2020



Source: https://ggim.un.org/future-trends/



‘Everything happens 
somewhere’: The new 
wave of data creation!



Trends in ‘professional’ 
data creation and 
maintenance



Source: https://www.spar3d.com/news/related-new-technologies/trimble-and-hilti-collaborate-to-test-robotic-reality-capture/

https://www.hk01.com/%E7%A4%BE%E6%9C%83%E6%96%B0%E8%81%9E/565722/%E5%9C%9F%E6%9C%A8%E5%B7%A5%E7%A8%8B%E8%99%95%E9%95%B
7%E6%BD%98%E5%81%89%E5%BC%B7%E9%80%80%E4%BC%91%E5%9C%A8%E5%8D%B3-
%E9%9B%A3%E5%BF%98%E7%A2%A7%E7%91%A4%E7%81%A3%E4%BA%8B%E6%95%85-
%E5%BC%95%E5%85%A5%E6%A9%9F%E6%A2%B0%E7%8B%97%E5%8A%A9%E7%9B%A3%E5%AF%9F

Mobile laser scanning, becoming a 
newly established way in measuring 
road and urban environments

https://www.spar3d.com/news/related-new-technologies/trimble-and-hilti-collaborate-to-test-robotic-reality-capture/
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“A high quality trusted and authoritative national 
base map leads to a geospatially enabled nation; 
one that shares, integrates, and uses a wide range 
of data to achieve economic, social and 
environment benefits…

…and thereby help us tackle some of 
the biggest challenges the world faces, 
today and in the future.”

Source: The power of place | A sustainable future with geospatial insights, 2020 
(Co-authored by the Knowledge Transfer Network and Ordnance Survey)
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Building Information Modelling 
(BIM)
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We will share you…

• Current BIM Data Repository Prototype

• Roadmap of Territory-wide BIM Data Repository development

• Recommendations from the BIM Data Repository Consultancy
• Sharing of CEDD’s BIM Horizontal Harmonisation for BIM / GIS Integration

• Sharing of CIC’s Consultancy Services for the Development of Digital Hong Kong

• Suggestion on the Simplified and Shareable BIM

• Vision of the BIM Data Repository

• New development of Building Plan (BP) Checking Tool
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BIM Data Repository Prototype
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Problems Hinder the Data Sharing

• More and more quality BIM Data are available at government and private 
development projects, but they are not easy to exploit in a broader context
• Fragmentation in sharing of BIM Data

• Problems of identifying, accessing or using data

• Gaps in standard BIM Data

• Those problems hinder the sharing of BIM data across Bureaux and 
Departments (B/Ds) as well as integration of BIM Data and 3D Map of Lands 
Department
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Roadmap of Territory-wide 
BIM Data Repository 
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Conceptual Diagram of the BIM 
Data Repository Solution

BIM Models from 
Works Departments

BIM Portal

BIM Data Repository
(Native Format / IFC / 

CityGML)

GIS Data
3D Web Viewer 

(BIM + GIS)

BIM Web Service

Data Conversion 
Engine
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Phases of 
Development

Timeline of Development of BIM Data Repository 

Phase 1 –
Cloud-based 
BIM Data 
Repository

Phase 2 –
Adoption of 
BIM model for 
3D Map 
Creation

2020 2021 2022 2023

Planning –
Detail Road 
Map 
(6 months)

Phase 3 –
Development of 
BIM API 

2024

BIM Data 
Repository 

Consultancy

Timeline

As at today Full Launch of 
BIM DR

BIM integrated 
with 3D Map

BIM API for WDs 
& Construction 
Industry

Phase A – LandsD BIM 
Checking Tools for building 
plan submission

Phase B – BD BIM Checking 
Tools for building plan 
submission
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BIM Data Repository Consultancy to Define the Roadmap
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BIM Horizontal Harmonisation for 
BIM / GIS Integration under First 

Phase of KTN and FLN NDA
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Scope of the Study

• Carry out a BIM horizontal harmonisation study to formulate an aligned BIM 
standard under the First Phase development of KTN and FLN NDA.

• Revamp the design BIM models under the First Phase development of KTN and FLN 
NDA in accordance with the aligned BIM standard.

• Design and develop data conversion engines to convert the revamped BIM models 
to shareable format to facilitate effective information exchange among Works 
Departments (WDs)

• Establish a BIM Data Repository (BIM DR) to store the revamped BIM models for 
efficient information sharing among LandsD and WDs

• Establish a BIM Object Library for aligned BIM objects

• Formulate BIM standards for WDs to adopt in their future projects

(Courtesy of CEDD and AECOM)
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BIM Harimonisation Guidelines

• To address data policy initiatives at the DEVB and WDs, local professional bodies, 
construction industry and GIS industry professionals;

• To enable submission, sharing, dissemination and maintenance of BIM models and 
BIM attribute across the WDs and LandsD under the Study;

• To ensure coherence with LandsD’s 3D digital map and the forthcoming 3D Land 
Information System;

• To provide a basis for DEVB to request WDs to adopt BIM standards formulated 
under the Study in their future projects

(Courtesy of CEDD and AECOM)
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Workflow of Data Conversion Engine
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BIM Data Repository

(Courtesy of CEDD and AECOM)
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Consultancy Services on the 3D and 

BIM Data Use Case Requirements for 

the Development of Digital Hong Kong
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Scope of the Study

• Propose the best approach for CIC to accelerate the development of 3D Digital Hong 
Kong for the construction industry.

• Collect 3D & BIM data use case requirements of the construction industry in order 
to tie in with the Smart City initiative.

• Recommend suitable actions for the collection of 3D & BIM data from the local 
construction industry

• Further recommend the relevant data standards for the industry to adopt

• Develop a BIM GIS Solution (the Solution) to facilitate the BIM data sharing, BIM 
and GIS integration and support 3D Map 

(Courtesy of CIC and AECOM)
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Top 10 Use Cases

1. Underground Utilities Study and Space Management

2. Visualisation of Construction Project Lifecycle

3. Geotechnical Study

4. Traffic Impact Assessment (TIA)

5. Foundation Design

6. Excavation Permit (XP) Application

7. Environmental Impact Assessment (EIA)

8. Building Energy Monitoring and Facility Management

9. Air Ventilation Assessment

10. Premium Assessment and Property Valuation

(Courtesy of CIC and AECOM)
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Top 10 Use Cases

1. Underground Utilities Study and Space Management

2. Visualisation of Construction Project Lifecycle

3. Geotechnical Study

4. Traffic Impact Assessment (TIA)

5. Foundation Design

6. Excavation Permit (XP) Application

7. Environmental Impact Assessment (EIA)

8. Building Energy Monitoring and Facility Management

9. Air Ventilation Assessment

10. Premium Assessment and Property Valuation

(Courtesy of CIC and AECOM)
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Underground Utilities Study and Space Management

Current Situation

(Courtesy of CIC and AECOM)
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Underground Utilities Study and Space Management

Recommended Potential Development – Provision of Centralized Data Platform for UU

(Courtesy of CIC and AECOM)
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Underground Utilities Study and Space Management

Clash Analysis Application with Centralized Data Platform

(Courtesy of CIC and AECOM)
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Underground Utilities Study and Space Management

Standardizing UU Records

(Courtesy of CIC and AECOM)
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Premium Assessment and Property Valuation

(Courtesy of CIC and AECOM)
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Premium Assessment and Property Valuation

Current Constrain

• The location and boundary of the property kept 
in LandsD does not directly link with the 
information stored in LR. The data from RVD is 
also stored in another system.

• Land or property owners have to go through 
three different online systems to inquire, 
purchase and obtain his property details.

• Data downloaded from LR are in html or pdf, 
which is not structured and consumable.

(Courtesy of CIC and AECOM)
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Premium Assessment and Property Valuation

Recommended Potential Improvement – Establish a 3D GIS Web Property Information Platform

(Courtesy of CIC and AECOM)
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Recommendations on Simplified 
and Shareable BIM 
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• City-level analyses typically do not require high LOD

Road Impact Analysis (LOD100-200) Zoning Analysis (LOD100) Plan v. Existing Pipeline Analysis (LOD200)

Autodesk Esri Bentley

Shadow Analysis (LOD200)

Univ. of Antwerp

Employment Analysis (LOD100)

CommunityViz EDF City Platform

Electricity Consumption Analysis (LOD100)

(Courtesy of bimScore)

Why Simplify?
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Planning Design Tender Construction Operation

Source: https://dlpng.com/png/6868392 Source: https://www.pngitem.com/ Source: https://www.phytec.com/

IoT devices 
(RFID readers) at turnstile 

IfcSpatialZone IfcRelAssigns IfcBuildingElement

RFID Card

IoT devices 
at construction zone entry

(Adapted from Costin et al. (Georgia Tech.), 2015—PoC at UCSF Medical Center)

Workforce 
Tracking

Simplification of LOD-I (IFC + IoT Scenario)

https://dlpng.com/png/6868392
https://www.pngitem.com/
https://www.phytec.com/
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Planning Design Tender Construction Operation

Source: https://dlpng.com/png/6868392 Source: https://www.pngitem.com/ Source: https://www.phytec.com/

LOD300

Extract Boundary IfcSlabExtrusionCityGML

Simplification
LOD100

(CityGML LOD2)

(Adapted from Jusuf et al. (Singapore Institute of Tech.), 2017)

Simplification

Feature Manipulation Engine

Electricity Consumption Analysis

Simplification of LOD-G (IFC Scenario)

https://dlpng.com/png/6868392
https://www.pngitem.com/
https://www.phytec.com/
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Recommended LOD for CIC 10 Use Cases

1. Underground Utilities Study and Space Management – LOD300

2. Visualisation of Construction Project Lifecycle – LOD100/200

3. Geotechnical Study – LOD200

4. Traffic Impact Assessment (TIA) – LOD200 

5. Foundation Design – LOD200

6. Excavation Permit (XP) Application – LOD300

7. Environmental Impact Assessment (EIA) – LOD100

8. Building Energy Monitoring and Facility Management – LOD200

9. Air Ventilation Assessment – LOD100

10. Premium Assessment and Property Valuation – LOD200

(Courtesy of bimScore)
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Recommendations on the BIM Data 
Repository Development
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During an urban planning stage, a 4D model can be developed on an abstract level

20202010 2015 2025

A decision support system used in the planning stage can rely on ballpark estimates 
and a low Level of Development (LOD)

Rough coefficient metrics can be linked with a 4D model
• Government leaders and city planners can gain insights on different scenarios 

of urban planning and their impact on metrics (e.g., the growth of population, 
jobs, construction workers, and energy demand) 

City-Scale 4D Model - Qatar Economic Zone

This can help government leaders and city planners establish mid- to long-term 
strategies 

(Courtesy of bimScore)

4D-based Decision Support System
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• Demonstrate the value of 4D to better support in making informed decisions for master plans 

Proof of Concept - 4D-based Decision Support System
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Create 
Scalable, 

Shareable and 
Serviceable 

BIM DR

Government Agencies 
hold the key to the data

Preserve the original data 
as much as possible

Serviceable

Shareable

Scalable

(Not affected by software version and type)

Develop and 
integrate open BIM 
and open GIS data

Maintain and 
provide the original 

BIM and GIS data

Revit

Civil3D

LandsD

(Courtesy of bimScore)

Vision of BIM Data Repository
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U.S. General Services Administration The Netherlands: Digital Rotterdam Estonia: BIM-based Building Permit Check

• 8,700 buildings
• 32.5 km² 

•205,000 Buildings 
• 324 km² 

•3D Digital Twin 
•BIM based permit checking 

(Courtesy of bimScore)

Open Standards – Adopted in other Countries
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Phase 1 – Cloud-based BIM 

Data Repository

• Implement a Cloud-based BIM Data Repository System

• Establish scalable and sustainable system infrastructure

• Facilitate BIM data sharing and collaboration

• Provide a centralized platform for managing BIM data in Object-
based approach

• Support integrating BIM and GIS data in a single environment
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Data Conversion 
Engine

2D/3D BIM Viewers

Validation/Checking

Extract (TL)

IFC

Query/Reporting

Augment

GIS Authoring 
Tools

IFC & CityGML

Open BIM
Server

Open GIS 
Repository

BIM Data 
Repository

With C3D, RVT, 
CityGML & IFC

Open 3D Web 
Map Service

3D GIS Viewer

3D Tiles

CityGML

3D Visualization & 
Data Hosting 

Application / Web 
Interface

Revamped 
BIM Model 

in RVT / C3D

BIM model 
provided by 

WDs in RVT / 
C3D Integration with Web Services

CityGML

gITF

Conceptual Diagram of the BIM DR Solution

RVT / C3D
From WDs
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Phase 2 – Creation of 3D Map with BIM

• Extract BIM model elements for 3D Map creation and 
updating

• Automate and streamline the workflow from BIM to GIS 

• Enrich the 3D Map features and analytical capabilities
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Top View

Plumbing 
Fixtures

Generic 
Models

Top View

AC PlatformWindow Grill 

Source BIM

BIM helps to enrich 3D Maps

Simplified BIM for
indoor mapping purpose

Laundry Rack

Door

Window

Door

Wall

Window

Wall

Enrichment of 3D Map using BIM Models
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Planning & Design Construction
Operation & 
Maintenance

Feasibility Study

Design Options

Visualisation / Simulation

Progress monitoring with IoT and 
UAV integration

Optimum route finding in different 
development stages with Intelligent 
Pedestrian Network

Inspection with 
indoor 3D map

Re-development Study

Efficient asset locates for on-going 
maintenance

3D Digital Map Streamlines the Construction Life Cycle
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Phase 3 – Development of BIM API

• Sharing of BIM elements with open standard web services 
Application Programming Interface (API)

• Enhance the BIM data adoption and integration 

• Provide BIM analytical features

• Access rich BIM context without the need of BIM software

• Simplify system integration with BIM
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IFC data management

IFC Data import & export

IFC data extraction

IFC data query

IFC geometry

Database of BIM
Data Repository

Web API

Walls

Floors

DoorsStairs

Curtain Walls Panels

Provide Flexibility of Accessing BIM Data 
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Smart Indoor Service Facilitates Management Environmental Impact Assessment

Energy Consumption Analysis Workforce Management Underground Utilities Management

And more…

Potential Use Cases of BIM API
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3 Phases Connected To 

Create Digital Twin of 

Hong Kong
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New Development of Building 
Plan Checking Tools 
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Developer 
Internal BIM Model

Developer
BIM Model for GBP 
Submission

SMO 
3D Map & CSDI

BPU
 Area calculations
 Compliance checks
 Other information 

extracted from BIM

DLO/DSO
For future 
wavier/modification 
applications

Building Plan Checking

• Flow of Electronic Building Plan Data in BIM Format from Authorized Persons to LandsD
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 Currently in Tendering Stage 
• Target to be awarded in March 2021

 1st Phase Implementation
• Mar 2021 – Jun 2022

• For the requirements of Lands Department

 2nd Phase Implementation
• Mar 2022 – Jun 2023

• For the requirements of Buildings 
Department

Project for
New 
Building Plan 
Checking Tool

Major deliverables:

 New Practice Notes and 
BIM Data Guidelines

 Checking Tools in form of 
BIM Software Plug-in

Project Program of the Building Plan Checking Tool Development
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DEDUCTED AREA WITHIN 
GFA ACCOUNTABLE AREA

OUTSIDE GFA 
ACCOUNTABLE AREA

RESIDENTIAL AREA

New practice notes and BIM 
data guideline for regulating 

eBP submission

1 2 3

Plug-in tool in BIM 
software environment for 

area computations

Area calculation results 
for verification with 

lease conditions

Concept for New Building Plan Checking Tool
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The Geospatial Contribution
to Digital Twin

CSDI 3D Digital Map BIM Data 
Repository
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