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디지털 트윈 물관리 플랫폼 Digital GARAM+

Uchiyama Yuya, 일본 국토교통성 도시정책과장보좌

Implementation of Digital Virtual Seoul Using 3D Spatial Data(S-Map)
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Measures for the Advancement of a Smart City Using Digital Twin
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김익회(Ick Hoi Kim), 국토연구원 스마트공간연구센터 센터장

Next Generation of Smart City Development through 
Meta-Twin Transformation
메타트랜스포메이션을 통한 미래의 스마트도시

이정훈(Jung Hoon Lee), 연세대학교 정보대학원 교수
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Lecture Slides Keynote Speech  기조연설

Prof. Christopher Pettit

Reinventing Cities: 
The Role of Smart Digital Planning Tools
도시 재창조: 스마트 디지털 계획 도구의 역할

Prof. Chris Pettit 
Director, City Futures Research Centre, University of New South Wales

Prof. Chris Pettit is the Director of the City Futures Research Centre, 
inaugural professor of Urban Science, and PLuS Alliance Fellow at UNSW Sydney. 
He currently Chair of the Board of Directors for CUPUM (Computational Urban 
Planning and Urban Management) and on the International Advisory Board for the 
“Geo for all” initiative.

크리스토퍼 페팃
도시 미래 연구 센터장, 뉴사우스웨일스대학교 교수

크리스 페팃 교수는 도시 미래 연구 센터장이자, 
시드니 뉴사우스 웨일스 대학의 도시 과학 초대교수이다. 
현재 CPUM의 이사회 의장이며, “Geo for All” 이니셔티브의 국제 자문 위원회 의장이다.
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COLOURING CITIES: AUSTRALIA

Colouring Cities is a partnership between UCL, 
The Turing Institute, The University of Beirut, 
and the Leibniz Institute of Ecological Urban and 
Regional Development

A novel crowdsourcing platform for data 
collection for Australian cities

Colouring Australia includes:
Colouring Sydney, Colouring Melbourne, Colouring 
Brisbane, Colouring Perth, and Colouring Hobart

Facilitating access to building-level data
Age
Land Titles and Tenure
Building Materials
Property Values: Sales and Rent Data
Greenspace
Accessibility

Contact Dr Matt Ng - matthew.ng@unsw.edu.au























Lecture Slides 

Prof. Deren Li

Smart City Based on Digital Twins
디지털 트윈 기반 스마트시티

Prof. Deren Li 

Prof. Deren Li is a scientist in surveying, mapping and remote sensing from 
Wuhan University, China. He enjoys dual memberships of both Chinese Academy 
of Sciences and Chinese Academy of Engineering. He is also the member of 
International Eurasia Academy of Sciences and International Academy of Astronautics. 
He received doctor degree from University of Stuttgart in 1985 and honorary doctorate 
from ETH Zürich in 2008. In 2012, International Society for Photogrammetry and 
Remote Sensing awarded him the Honorary Member, the number of which ISPRS 
limits to a maximum of ten at any time as the highest honor. 
In 2020, ISPRS awarded him the Brock Gold Medal in recognition of outstanding 
contributions to photogrammetry.

데렌 리 
중국 과학원, 우한대학교 교수

데렌 리 교수는 중국 우한 대학의 측량, 지도학, 원격탐사 관련 과학자로서, 
중국 과학원과 중국 공학원의 회원이며, 국제 유라시아 아카데미 및 국제 우주 아카데미 회원이다. 
2008년 ETH Zurich에서 명예박사학위를, 2012년 ISPRS에서 명예회원으로 임명되었으며, 
2020년 ISPRS로부터 브록 골드 메달을 수여 받았다.
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2. Characteristics of Smart City based on Digital Twins
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4. Realistic cities should keep up with the Smart City

5. Final remarks

1. Smart City based on Digital Twins
(1) What is "Digital Twin"?

As a key way to realize two-way mapping, dynamic interaction and real-

time connection between virtual and real, digital twins can map the properties,

structure, state, performance, functions and behaviors of physical entities and

systems to the virtual world, forming a high-fidelity dynamic multi-

dimensional/multi-scale/multi-physical quantity model, which provides an

effective means for observing, understanding, understanding, controlling and

transforming the physical world.











Digital twin city is not only the ideal goal of digital city, but also a new height of smart city construction, 

giving the city brain important facilities and basic capabilities to achieve intelligence.

It is a milestone in the transformation of urban informatization from quantitative change to qualitative 

change driven by technology, based on strong technical capabilities such as digital identification, automatic 

perception, network connection, intelligent control, and platform services, so that the digital city model can 

operate in parallel with the physical city as a twin, integrating virtual and real, and containing unlimited 

innovation space.

The smart city of digital twin will realize the intelligent operation control and management of the real 

city in the physical space in cyberspace.

(3) Digital twins and smart cities

1. Smart City based on Digital Twins
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(2) Virtual and real interaction

There are traces of urban infrastructure and the construction of various components, and there is

information for urban residents and visitors to contact them on the Internet. In the digital twin city, all

kinds of traces can be observed in the urban physical space, all kinds of information can be searched in

the urban virtual space, urban planning, construction and various activities of the people, not only in the

physical space, but also in the virtual space have been greatly expanded, and the integration of virtual

and real and virtual and real collaboration will define a new model of urban development in the future.

2. Characteristics of Smart City based on Digital Twins

(3) Software-defined

The twin city establishes a corresponding virtual model for the physical city, and simulates the behavior

of people, things and things in the real environment in the software way, and softly guides and controls the

city's traffic signal control, electric and thermal energy scheduling, major project cycle management, and

infrastructure site selection and construction through cloud and edge computing.

2. Characteristics of Smart City based on Digital Twins



(4) Intelligent feedback

Through the planning and design, simulation and real-time analysis on the "digital twin city", the

possible adverse effects, contradictions and conflicts and potential dangers of the city are intelligently

warned, and reasonable and feasible real-time feedback and countermeasure suggestions are provided, and

the original development trajectory and operation of the city are intelligently intervened from a scientific

perspective, so as to guide and optimize the planning, management and improvement of citizen service

supply of the physical city, and give more "wisdom" to the urban operation management and life services.

2. Characteristics of Smart City based on Digital Twins
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Based on big data, we jointly realize urban operation monitoring and command 

and dispatch.

3. Application of Smart City based on Digital Twins
(1) Smart city operation brain

(1) Smart city operation brain (perception, cognition and action)

3. Application of Smart City based on Digital Twins



(2) Smart grid digital twin services

Smart grid digital twin: make full use of the physical model of the power system,

the online measurement data of advanced metering infrastructure, the historical

operation data of the power system, and integrate electrical, computer,

communication, climate, economy and other multidisciplinary knowledge, the

simulation process of multi-physical quantity, multi-temporal and spatial scale, and

multi-probability is carried out, and the mapping of the smart grid is completed in

the virtual space, reflecting the whole life cycle process of the smart grid.

3. Application of Smart City based on Digital Twins

A software and hardware system integrating the precise positioning, identification and modeling of

multiple elements of power corridors and the 3D spatial relationship calculation model is established, which

solves the positioning and early warning of safety risks in power corridors.

3. Application of Smart City based on Digital Twins

LiDAR diagnostic subsystem
Oblique photography diagnosis subsystem

Infrared thermal imaging diagnosis subsystem































Application effect of Digital twins :Cascade hydropower stations in the lower 

reaches of Jinsha river store water and generate electricity

Generate power from Xiluodu to Xiangjiaba by 

scouring silt

Scour silt regularly      Scour silt periodically

In 2013 flood season, stored 800 million cubic meters of 
water in advance 

In 2014 flood season, stored 1.6 billion cubic meters of 
water in advance 

In 2015 flood season, stored 1.8 billion cubic meters of 
water in advance 

Effects

The hydrology and sediment analysis system 

3. Application of Smart City based on Digital Twins

Application effect: 21 Yangtze river upstream reservoirs prevent flood and 

fight a drought

Real-time share of information of controlling large

reservoir in upper Yangtze river, forecast and

dispatching information and rainfall information within

Yangtze river basin; efficiency improved a lot, 20

minutes for Yangtze river flood control center to get

information,30 minutes for national flood control center.

Effects

The flood routing simulation system 

3. Application of Smart City based on Digital Twins





SAR image water change monitoring in Zhengzhou in July 2021

On July 18th, the normal water area of Zhengzhou City was 35.717 km2, as of 13:09 on July 21st, the water

body of Zhengzhou City covered an area of 101.745 square km2, and as of 10:32 to 13:09 on July 22nd, the

water body of Zhengzhou City covered an area of 130.535 km2.

Road damage in Zhengzhou City and nearby areas

Using public map (OSM) statistics, the total length of roads within the administrative division of

Zhengzhou City is 4849 km, 440 km were submerged on July 21st, accounting for 9.07%, and 819 km

were submerged on the 22nd, accounting for 16.89%.



House damage in Zhengzhou and nearby areas

Combined with the information of building land elements extracted from satellite images before the disaster,

the construction land area of Zhengzhou City reached 61.50 km2, and as of July 21st, the total area affected

by flooding reached 7.07 square kilometers, and the affected proportion reached 11.50%; As of July 22nd,

the total area affected by flooding reached 22.71 km2, and the proportion affected reached 36.93%.

Optical image of Yingde city on June 23th GF-3 Yingde City radar image flood monitoring on June 23th

Flood disasters are usually accompanied by clouds and rains, and SAR images have all-weather

imaging characteristics, which can effectively support flood disaster monitoring.

Time series flood monitoring based on GF-3 data in June 2022
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Common issues in China's urban development

--- Subsidence of the ground;

--- Impervious aquifers on the surface of cities and heavy rainfall;

--- dwellings in megacities;

--- Infrastructure cannot keep pace with urban development;

These problems in Chinese cities cannot be solved by smart cities, and only

by grasping the design, planning and infrastructure construction of real

cities at the same time can smart city construction be implemented.

4. Realistic cities should keep up with the Smart City



73

The spatiotemporal evolution of land subsidence in Beijing

The above figure shows the

spatiotemporal evolution process

of land subsidence in Beijing

during 2003~2010, and it can be

seen that the land subsidence is

increasing year by year.

Dense building area: impervious surface: 78.754% Shadow: 15.417%      

Vegetation: 4.440% Bare soil: 0.780% Water body: 0.609%

Distribution of impervious layers on the ground in Wuhan







1. Digital twin city is an advanced stage of digital city and a new height of smart city;

2. We should use 5G/6G, the Internet, the Internet of Things, urban information

model, spatio-temporal big data, cloud computing and artificial intelligence to

seriously build a smart city based on digital twins;

3. In the intersection of two centuries of history, we must not only grasp the various

intelligent applications of smart cities based on digital twins, but also improve the

construction grade of real cities, promote the upgrading and development of new

smart cities and national governance, and seek the welfare of the people.

5. Final remarks
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Uchiyama Yuya

Project PLATEAU: The Initiatives of 
Japanese Digital Twin
프로젝트 플라토 : 일본 디지털 트윈 이니셔티브

Uchiyama Yuya 
Urban Policy Division, City Bureau, Ministry of Land, Infrastructure, 
Transport and Tourism (MLIT), Japan

Mr. Uchiyama is the project manager and director of project PLATEAU, 
a Japanese digital twin initiative. He entered MLIT in 2013. 
He served in the Water and Disaster Management  Bureau, Civil Aviation Bureau, 
and Secretary Office to the Minister before assuming his current position.

우치야마 유야
일본 국토교통성 도시정책과장보좌

우치야마 유야 도시정책과장보좌는 일본 디지털 트윈 이니셔티브인 플라토 프로젝트의 
매니저 겸 디렉터이다. 그는 2013년부터 일본 국토교통성에서 근무해왔으며, 
이전에는 수자원·재난과, 민간 항공국, 장관 비서실에서 근무했다.

1

Invited Talk  발표세션

Speaker Profile

















Co
py

rig
ht

©
 2

02
0 

by
 M

LI
T.

 A
ll 

rig
ht

s 
re

se
rv

ed
.







Lecture Slides 

권문혁(Moonhyuk Kown)

Digital GARAM+
(Digital Twin Water Management Platform)
디지털 트윈 물관리 플랫폼 Digital GARAM

Moonhyuk Kwon 
K-water

Dr. Kwon is a director of the National Drought Center and the team manager 
of Digital Water Management. He started his career at the Korean Water Resources 
Corporation (K-water) in 2002. He got a PhD at the University of Bristol at the UK. 
Recently, He has dedicated to a create water management platform based 
on digital twin techniques.

권문혁
한국 수자원 공사 국가가뭄정보분석센터장

권문혁 박사는 국립가뭄정보분석센터장이자, 디지털 물 관리 팀장이다. 
2002년부터 한국 수자원공사에서 근무하였으며, 
최근 디지털 트윈 기술 기반 물 관리 플랫폼 프로젝트를 수행하였다.
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김태현(TaeHyun Kim)

Implementation of Digital Virtual Seoul 
Using 3D Spatial Data(S-Map)
3차원 공간데이터를 활용한 디지털 가상 서울 구현

Dr. TaeHyun Kim 
Seoul Institute of Technology 

Dr. Taehyun Kim has various job carrior including SK C&C, 
Seoul Metropolitan government and and the Seoul Research Institute. 
He is conducting research on solving urban problems using the 4th industrial 
revolution technology.

김태현
서울기술연구원 선임연구위원

김태현 박사는 SK C&C, 서울시, 서울연구원 등 IT업계, 공공기관, 연구원 등에서 다양한 
실무 경험을 가지고 있으며, 현재는 서울기술연구원에서 빅데이터, 스마트시티, 확장현실 등 
4차산업혁명기술을 활용하여 서울의 도시문제 해결을 위한 연구를 수행하고 있다. 
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이정훈(Jung Hoon Lee) 

Next Generation of Smart City 
Development through Meta-Twin Transformation
메타트랜스포메이션을 통한 미래의 스마트도시

Prof. Jung Hoon Lee
Graduate School of Information, Yonsei University 

Dr. Lee is professor at the Graduate School of Information, Yonsei University. 
He has diverse careers in the research fields such as Smart City Design 
Thinking Methodology, Development of Smart City Strategy and Performance 
Indicators, IoT Service Planning and Management, IoT-based big data platform, 
Community Living Lab. He is currently the Member of National Smart City Committee/ 
Smart City Committee for Seoul Metropolitan Government (Former Chair), 
the Special Committee Chair for Public Data Openness & Usage, Open Data 
Strategy Council, and the Working Committee Member of National Data Policy 
of the Republic of Korea

이정훈
연세대학교 

이정훈 교수는 연세대 정보대학원 교수로서, 스마트시티 디자인씽킹 방법론, 스마트시티 전략 
및 성과지표 개발, IoT 서비스 기획 및 관리, IoT 기반 빅데이터 플랫폼, 커뮤니티 리빙랩 등의 연구 분야에서 
다양한 경험을 가지고 있다. 현재 국가 스마트도시 위원회 위원, 서울시 스마트시티 위원회 위원(전 위원장), 
공공데이터 개발 및 활용 특별위원회 위원장, 오픈데이터 전략 협의회, 국가 데이터 정책실무위원을 역임하고 있다.
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김익회(Ick-Hoi Kim)

Measures for the Advancement of a 
Smart City Using Digital Twin
디지털 트윈 기반 스마트시티 고도화를 위한 방안

Ick-Hoi Kim 
Director, Smart City Research Center, 
Korea Research Institute for Human Settlements 

Dr. Ick-Hoi Kim is currently the Director of the Smart City Research Center, 
and has worked at Korea Research Institute for Human Settlements(KRIHS) 
since 2017. He has been a senior research fellow at the National University 
of Singapore from 2012 to 2017. His research areas include smart cities, 
geospatial big data analysis, simulation modeling, geospatial cyberinfrastructure, 
and high-performance computing, etc.

Speaker Profile

김익회
국토연구원 스마트공간연구센터장

김익회 박사는 2017년부터 국토연구원에서 근무하고 있으며, 2012년부터 2017년까지 싱가포르 
국립대에서 선임연구위원으로 근무하였다. 그의 연구 분야는 스마트시티 뿐 아니라, 빅데이터 분석, 
시뮬레이션, 지리 사이버-인프라, 고성능 컴퓨팅 등이다.
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Asset Contents

Platform or
networking

assets

In a smart city, a platform is a key component to help network
occur across human assets, physical assets, virtual assets,
economic assets, institutions, and social cultures.

Physical 
assets

Physical assets, as discussed in the urban innovation ecosystem,
are infrastructure that encompasses public and private facilities
such as pleasant working & living environments, transportation,
communication networks, neighborhoods, and offices.

Virtual assets

Virtual assets refer to the data and information collected by
sensors and citizens in response to physical assets, and are also
associated with city operations based on AI analysis of big data,
and virtual worlds in digital twins.

Economic 
assets

Elements that are closely linked to the innovation ecosystem in
economic terms, including actors of innovation such as companies,
universities, and research institutes, as well as the capital that
supports them economically. Urban Tech is particularly involved
with startups that creatively solve urban problems.

Human assets
Entrepreneurs who are the most important actors in the innovation
ecosystem and citizens who are the most important actors for
urban innovation

Institutional 
framework

While it is necessary to create a private-led smart city innovation
ecosystem rather than a government-led policy, the creation of a
private-centric innovation ecosystem requires institutional
support from the government, such as public data openness and
data governance, intellectual property protection, and negative
regulation.

Society & 
culture

Across the innovation ecosystem, innovation comes from creative
talent, which requires a creative entrepreneurial spirit that is not
afraid of failure and is constantly able to try new things. This spirit
must have a cultural support that allows us to respect diversity
and trust and collaborate with each other.











Panel Discussion

종합토론 패널 참여자

홍상기(SangKi Hong) 
안양대학교 교수 ㅣ Professor, Anyang University

권영상(Young Sang Kwon)  
서울대학교 교수 ㅣ Professor, Seoul National University

김경민(Min Kim)
한국 IDC 이사 ㅣ Director, KOREA IDC

윤종수(Jong Soo Yoon) 
국토부 국토정보정책과장 ㅣ Director, National Spatial Information Policy Division, MOLIT

조기웅(Gi Woong Jo)  
인천광역시 스마트 GIS 팀장 ㅣ Manager, Smart City GIS Team, Incheon Metropolitan City
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