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1. Development Process



深圳 The City of Shenzhen

Founded  in 1979,

China’s first and one of the most successful Special Economic Zone. 

covers an area of 1,997 km2 with a total population of over 18 million in 2015.  

Shenzhen, China 

SHENZHEN



What happened in Shenzhen in 30 years?

1979 city (Bao’an County) area   1954km2

          Special Economic Zone     327.5km2

Hong Kong
          



What happened in Shenzhen in 30 years?

Hong Kong
          

0.31 
0.19

1.68 
17.2

10.37
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7.01 
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1949.3

Construction land area :  940km2 (2015)



深圳信息化发展历程
Information-based Development History of Shenzhen

1998

2010

1997

2001 2009

2012Represented by land 
planning sector

Construction by 
each sector 
themselves 

Continuous updating
Lay the foundation 

of a digital city 

Integrated application
Support smart city 

innovation 

The first in 
China to 

establish the 
geodatabase 
covering the 

whole city.

Digital city Smart city Information-based government 
administration

Realized 
the first 
cooperative 
GIS-based 
online office 
in China 

Proposed 
establishing 
population、 
legal person 
and  
geo-spatial 
databases 
and 
geospatial 
platform

Completed 
establishing 
geospatial 
platform

2016…

Top-level 
design of 
the smart 
city of 
Shenzhen 

Established 
the 
benchmark 
city of a 
new type 
smart city 

数字城市 智慧城市政务信息化

在中国率先建立全
市覆盖地理数据库

人口、法人、空间地理三
大库及空间信息平台建设

建成空间
信息平台



In 1979, paper topographic map

In 1995, digital topographic map

In 1997, full coverage of the topographic maps

In 2000, remote sensing digital image

In 2006, remote sensing image dynamic monitoring

In 2002, 3D pilot 

In 2007, Internet e-map

In 2008, general survey of buildings 

In 2009, the second survey of land use

In 2013, 3D full coverage 

In 2015, national geoinformation survey

In 2016, mobile phone signaling 

Map service

Space-time big data aware  

空间信息平台发展历程
Development History of the Geospatial Platform 

Geocoding service 

Multi-source information 
integration 

3D service

Cloud service Oblique photography
Live-action 3D

Online service 

Offline service 

Digital surveying 
&mapping 

Dynamic cartography 
service

Big data analysis

   Cross-discipline     
coordination 

Data copy

数字测绘

离线服务

在线服务

云服务

数据拷贝

多源信息集成



空间信息平台发展历程
Development History of the Geospatial Information Platform 

    

  

  

  

    

TECH
APP

DATA

Geospatial  Information 

Platform 

Environmental  Protection 

Urban Planning

Weather

Public Health

Transportation 

Tax
Administration

Emergency 

Industry and Commerce 

Water service

Education 
……

the platform has successfully served nearly 90 departments



2.  Application Status
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Key Issues for Different Levels of Urban Development  

1996

Pioneer
Integration of the special zone, 

from extensive development 
to intensive development

1986

To serve the rapid 
construction of the 

special zone 

Exploit

2006

2016

Livable 

Innovation 

Four unsustainables：
Land  &Space resources

Energy &Water  resources
Labor  resources

Environmental Bear 
capacity

? 
Increasingly complex 

urban problems 
Urban Planning&Urban 

Governance 

城市发展阶段主要问题需求

服务特区快速建设
特区一体化，由粗放

到集约发展 四个难以为继

城市问题日趋复杂
城市规划&城市治理



开拓 Exploit

‘Exploit’ is a key word in ‘Shenzhen spirit’ in 1990.



 

开拓 Exploit
Surveying and mapping data service in the exploration age

The dynamic surveying of the topographic map and remote sensing image covering the 
whole city strongly support  the rapid development of Shenzhen. 

Updated area (k㎡)
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Key Issues for Different Levels of Urban Development  

1996

Pioneer
Integration of the special 

zone, from extensive 
development to intensive 

development

1986

To serve the rapid 
construction of the 

special zone 

Exploit

2006

2016

Livable 

Innovation 

Four unsustainables：
Land  &Space resources

Energy &Water  resources
Labor  resources

Environmental Bear 
capacity

? 
Increasingly complex 

urban problems 
Urban Planning&Urban 

Governance 

城市发展阶段主要问题需求

服务特区快速建设
特区一体化，由粗放

到集约发展
四个难以为继

城市问题日趋复杂
城市规划&城市治理



 

先锋城市理念下的城市设计
Urban design in the pioneer city idea

Master planning + Urban design ——urban morphology 
strengthened urban design, and improved urban quality.

Figure:  Shenzhen Bay  Coastal Leisure Strip Landscape Design International Consultation



Capture 2.5m resolution satellite images every half a year 
Capture 0.6m resolution satellite images every year 

遥感影像 Remote sensing images

先锋城市理念下的城市设计
Urban design in the pioneer city idea

Capture 0.2m resolution aerial images every year 



数字高程 Digital elevation model

先锋城市理念下的城市设计
Urban design in the pioneer city idea

2m resolution，update with aerial images 



电子地图及公共设施 
Electronic map and the distribution of communal facilities

1：25万 1：5万 1：1万

医疗设施 教育设施 文化设施

先锋城市理念下的城市设计
Urban design in the pioneer city idea

The maps were reviewed and processed by security technologies, providing 2 
versions of map: municipal version and public version.
All elements and varying scales（1:1000，1:10000，1:50000，1:250000）.
Public facilities information: 17 categories, 125 classes and 0.22million rows.
Update the maps twice a year.



三维仿真  3D virtual city 

先锋城市理念下的城市设计
Urban design in the pioneer city idea

3D models of the whole city，more than 600,000 buildings  and main 
structures
Integrated with surveying data and geocoding data
LOD technology，supporting distribution of massive 3D models
Underground 3D models



先锋城市理念下的城市设计
Urban design in the pioneer city idea
三维仿真   3D virtual city 
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Key Issues for Different Levels of Urban Development  

1996

Pioneer
Integration of the special 

zone, from extensive 
development to intensive 

development

1986

To serve the rapid 
construction of the 

special zone 

Exploit

2006

2016

Livable 

Innovation 

Four unsustainables：
Land  &Space resources

Energy &Water  resources
Labor  resources

Environmental Bear 
capacity

? 
Increasingly complex 

urban problems 
Urban Planning&Urban 

Governance 

城市发展阶段主要问题需求

服务特区快速建设
特区一体化，由粗放

到集约发展
四个难以为继

城市问题日趋复杂
城市规划&城市治理



— An interesting , livable ,  eco-civilized , in harmony with nature city 
Homeland of Shenzhen

宜居城市的愿景 
Vision of a Livable City



Position of the 
pollution source

Water quality 
assessment results

Sensors of the Internet 
of Things

Dynamic monitoring 
of pollution sources

Determine parameters 
by mathematical model

Environmental 
impact assessment

Analysis of causes
forecasting and 

early warning

数字环保 Digital environmental protection

宜居城市的愿景 
Vision of a Livable City



深圳市医学信息中心
病例数据

auto-matching auto-matching

auto-matching auto-matching

2011 Distribution map of 
liver cancer

2011 Distribution map of  
hypertension

2011 Distribution map of 
hepatitis B

2011 distribution map of 
heart disease

2011 Density map of  
hypertension by sub-district

2011 Contour map of 
heart disease

2011 Statistical map of liver 
cancer by sub-district

2011 Statistical map of 
hepatitis B by district

公共卫生领域  Public Sanitation

宜居城市的愿景 
Vision of a Livable City

Data from Shenzhen 
Medical Information 

Center
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Key Issues for Different Levels of Urban Development  
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development
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智慧的挑战

城市安全防范

公共服务能力不足

违法建筑隐患

城市问题日趋复杂 Complex Urban Issues

资源环境紧缺 交通拥堵Shortage of 
resources and 
environment

Traffic jams 

Insufficient public 
service capacity

Hidden danger from 
illegal construction

 City safe-guarding



创新城市下的智慧应用探索
Exploration of Smart Applications in the Innovative City 

Urban big data fusion environment 

Urban big data environment 

Urban basic data

Remote
sensing

Topograp
hy

Land
form Facilities Compon

ent

Urban operation data

Stream 
of people Logistics Energy 

stream Video

Dangerous source monitoring data

Temperature PressureDisplacement Deformation

Multi-source integration Dynamic acquisition  Real-time monitoring

Urban Security Application 

Upgrade of geospatial Platform , and technical support 



深圳市公共安全一张图——事故灾害类风险点分布
A picture of Shenzhen public security –Distribution of risk points 
of accident and disaster

创新城市下的智慧应用探索
Exploration of Smart Applications in the Innovative City 



Geological disaster prevention and management information system construction 

Geo-
environment 
inspection 

Geological 
disaster 

inspection and 
investigation

Safety 
monitoring

Mass monitoring 
and mass 

prevention of 
disaster

Disaster control 
Report of 

dangerous 
cases

Business 
record, 

registration, 
and audit

Guangming New District

Longhua New District

Baoan District

Nanshan District

Futian  District

Luohu  District

Yantian  District Dapeng New District

Pingshan New District

创新城市下的智慧应用探索
Exploration of Smart Applications in the Innovative City 



自然地形地质持续监控

创新城市下的智慧应用探索
Exploration of Smart Applications in the Innovative City 

Continuous monitoring of natural landform and geology



3D application platform of the new smart city --Analysis and decision-making 
on emergency response treatment 

创新城市下的智慧应用探索
Exploration of Smart Applications in the Innovative City 



Viewing from the sky，Probing by videos, Reporting by people, Managing on line 

违法建筑土地监察平台   Illegal Construction Land Supervision Platform 

创新城市下的智慧应用探索
Exploration of Smart Applications in the Innovative City 



3.    Future Prospect



Intelligent urban planning

Intelligent planning 

Scientific nature Accuracy Shareability Dynamics

Ecological 
environment 

problem 
diagnosis

Diagnosis of 
urban and 
rural social 

contradiction
s 

Simulation 
and 

assessment 
of planning 

scheme 

Forecasting 
and analysis 

of urban 
development 

Orderly 
governance 

of urban 
problems 

Approval and 
submission 
for approval 
of planning 

scheme 

Analysis and 
processing 

of urban data 

On-line 
publishing

Public 
engagement

Planners 
coordinating 

in 
compilation

Dynamic 
assessment of 

plan 
implementation

未来展望
Future Prospect



FlowForms

未来展望
Future Prospect

规划需求
Demand

数据化决策
Calculable-

Decision

传统数据
Tradition Data

大数据
Big Data

静态数据——动态数据
Static data ——  Dynamic data

Objectivity
Continuity
Precision

Full samples 
Real time and dynamic 
No group differences



Dongguan
Huizhou

Hong Kong

Traffic Zone

未来展望
Future Prospect

Shenzhen was diveded into 981 Traffic zones.

Daily population

Resident population

Floating population

Overnight population

Permanent population

Working population

Respiratory population



Resident population 
density 
 (people per square 
kilometer )

< 1000

1000 - 3000

3000 - 5000

5000 - 10000

10000 - 15000

15000 - 20000

> 20000

Resident population of Shenzhen City 16.73 million

Guangming 
New District 

Bao’an 
District 

Longhua 
New District 

Nanshan 
District

Longgang 
District

Futian 
District 

Luohu 
District

Yantian 
District

Pingshan 
New District

Dapeng 
New District

Dongguan
Huizhou

Hong 
Kong

Rank Administrative 
Districts 

Resident population (10 
thousand people)

1 Bao’an District 396

2 Longgang 
District 366

3 Longhua New 
District 232

4 Nanshan District 193

5 Futian District 188

未来展望
Future Prospect
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Dynamic 
population/Maximum 
population all day long

Time

All kinds of demographic interpretation and application significance 

Featured Day Dynamic Population Change (Shenzhen)

Daily population

Resident population

Floating population

Overnight population

Permanent population

Working population

Respiratory population

未来展望
Future Prospect



population density distribution

 (People per square kilometer)0                                                                                   60000

未来展望
Future Prospect



Inter-zone 
commuters OD

< 50

50 - 500

500 - 1000

1000 - 1500

1500 - 2000

2000 - 2500

2500 - 3000

3000 - 4000

4000 - 5000

5000 - 6000

6000 - 7000

> 7000
Commuting passenger flow volume between traffic zones 

14.01 million person times 

Dongguan
Huizhou

Hong Kong

未来展望
Future Prospect



Analysis of passenger flows over road segments in the city proper 

Segment 1

Segment 2 

Segment 3

Segment 4
Segment 5

Segment 6

Dongguan
Huizhou

Hong Kong

未来展望
Future Prospect



Number of people 
entering Meilin Border 

Checkpoint 350,000 

Meilin 
Border 
Checkpoint

Source of passenger 
flow volume (person-times

< 166

166 - 507

507 - 1109

1109 - 1726

1726 - 2477

2477 - 3495

3495 - 5557

5557 - 8896

8896 - 14369

> 14369

Passenger flow 
outgoing (person-times

< 166

166 - 507

507 - 1109

1109 - 1726

1726 - 2477

2477 - 3495

3495 - 5557

5557 - 8896

8896 - 14369

> 14369

未来展望
Future Prospect



Passengers arriving at the airport: 57,000

Passengers leaving the airport: 59,000

Departure Arrival 

宝安机场客流时变

到达机场人数：5.7万

离开机场人数：5.9万

未来展望
Future Prospect



Huaqiang North ( traffic zone ) Working population 56,300， population 
density 135,6 131,200 people per square kilometer 

Nanyuan (traffic zone) Resident population 52,600，population density 
131,200 people per square kilometer 

未来展望
Future Prospect



虚拟城市 Virtual City

Dynamic
Indoor

OutdoorUnderground

Overground



Ground

Overground

Underground

Indoor outdoor

Pipe geology

F u s i o n

track

s e n s i n g Corporation
Integration

Virtual
City

Physical
City

Spatio-temporal Information Cloud Platform 

时空信息云平台
Spatio-temporal Information Cloud Platform 
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