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2007 40% 60%
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Changes in Shenzhen

1.Background

Geographic area: 1996.85 km2

Population: >10M（2013）
GDP:1450B RMB （2013）
Local revenue: 173.1B RMB （2013）



Cases of granting 3D space in Shenzhen

The first case of 
granting underground 
space in China
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Cases of granting 3D space in Shenzhen

(2) The port of Shenzhen Bay

HongKong gains the right of land use by 

leasing way (from 2007.7.1 to 2047.6.30)

The vertical range is from +60m to -60m, 

based on the national elevation datum 

1985 of China
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Since 2005, the total projective area of granted 3D land in 
Shenzhen  is approximately 12.6 million square meters

U
nderground T

ransportation junction
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International background of  3D cadastral researches 

1.Background

During the workshop, a demonstration of the operational 
cadastral system showed 3D cadastre practices in Shenzhen.

the Third International FIG Workshop on 3D Cadastres –
Developments and practices

25-26 October 2012, Shenzhen, China



System configuration

From 2012: 
OA system

WebGIS+B/S
2D+3D

Properties
Parcels
Buildings and apartments
Spatial resources
Underground space
……

2.Cadastral framework

3D geo-space

3D Cadastres
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2D land administration
assisted by

3D space administration3458

Embed 3D cadastres in our land administrative system 

2.Cadastral framework

Site location Approval of  land use

Land grant contract

Land allocation plan

Certificates



开发单位项目立项 项目规划选址项目规划选址

2.Cadastral framework

Project 
preliminary hearing Site location



形成用地方案项目规划选址项目规划选址 形成用地方案

2.Cadastral framework

Site location Land allocation plan



土地出让形成宗地图形成用地方案

土地出让合同并附“宗地附图”

土地出让形成宗地图

土地出让合同并附“宗地附图”

2.Cadastral framework

Land allocation plan Land grant contract



土地出让合同并附“宗地附图”

土地出让形成宗地图 建筑设计规划形成
施工图并进行审查

2.Cadastral framework

Land grant contract

Parcel map Construction drawing

Architectural design
Construction design

approval



建筑设计规划形成
施工图并进行审查

建设项目破土施工
竣工测量验收入档

破土动工
竣工测量
验收入档

2.Cadastral framework

Kick-off
Final survey
Document

Architectural design
Construction design

approval

建设项目破土施工
竣工测量验收入档



产权登记发证

验收完毕登记发证

建设项目破土施工
竣工测量验收入档

破土动工
竣工测量验收入档
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Final survey
Document

Certificates
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Planning site 
location

Land project 
plan Land selling

Project site location Approval of  land 
use

Land selling

land  project plan

Embed 3D cadastres in our land administrative system
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Planning site 
location

Land project 
plan Land selling

Appoint the parcels
(coarse positioning)

Check the project
(accurate positioning)

Parcel map
Certificate

Three functions (3D)

Embed 3D cadastres in our land administrative system
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Planning site 
location

Land project 
plan Land selling

Embed 3D cadastres in our land administrative system

Details of spatial description

2.Cadastral framework



Legal aspects in 3D cadastre 

（二）本合同出让三维产权体体积大写 立
方米（小写 立方米），竖向投影面面积大
写 平方米（小写 平方米）。本
合同项下出让宗地的平面界址点及图形见附件一方案二
（三维产权体主图和三维产权体辅图）。

Revise the “Contract for State-Owned 
Construction Land Use Right Assignment”

2.Cadastral framework

2007 China Property Law



Legal aspects in 3D cadastre 

We draft map specifications of 3D property rights in Shenzhen

2.Cadastral framework



System configuration

OA system
WebGIS+B/S
2D+3D

Databases
DEM, Images, Cadastral 
data, 3D building models
3D parcels
Spatial Relationships

2.Cadastral framework



2.Cadastral framework

3D cadastral data model



3D cadastral database

3D topological data3D topological data

2.Cadastral framework



2.Cadastral framework

3D cadastral database

Data in ArcGISData in ArcGIS

2.5D data2.5D data 3D data3D data



3.Applications and practices

From 2012, 318 cases in site location, 419 cases in land allocation 
plan and 91 cases in parcel are created. 

Because of insufficient 3D cadastral data in the past, some 3D 
cadastral space cannot be created.

Besides, because of the sequence, many 3D cases have been 
developed at the step of site location or land allocation plan, but the 
parcel business doesn’t reach. 

Table 1 3D cadastral cases

Business Type # total # from 2012
Site location 805 318
Land allocation plan 650 419

Parcel 197 91



Login

Embed 3D cadastres in our land administrative system
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Shifting between 2D and 3D cadastral systems
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3D cadastral system

2D+3D
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2D and 3D online interactions

3.Applications and practices



3D parcel management
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Input of 3D parcel data 
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Input of 3D parcel data
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Input of 3D parcel data

3D Data
Generation 

Module

B/S + C/S 
mixed mode Delimit area 

coverage
Web 

browser

Import terrain 
image

Web + 
Webservice

Import 
adjacent 3D 

data
Webservice

Generate 3D 
data

Sketchup

Conflict 
detection

Sketchup

Import data to 
Skyline

Web 
browser

Save data Webservice

Process Method

• B/S+C/S mixed mode. 
• B/S mode offers an interface for interacting with 

database and visualization toolkit.
• C/S mode offers Boolean operation module to 

generate irregular solid and detection module to 
do conflicts detection.

• The 3D parcel is not generated directly in the 
web but in the SketchUp desktop client. 

• The web client is embedded in SketchUp and 
interacts with SketchUp through Ruby scripts 
and web services. 

For Irregular 3D shapes 
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Check spatial conflictions with other parcels

Appoint the parcel location

3.Applications and practices



Subtract and union operationsSupport Boolean operations

3.Applications and practices



Subtract the metro entrances
Boolean operations cases

3.Applications and practices



Support to generate irregular solid manually

3.Applications and practices



Interface of 3D mapping

3.Applications and practices



3D cadastral  certificate

Parcel certificate

3.Applications and practices



3D cadastral  certificate

Users can view the 3D parcel and the adjacent objects 
dynamically through electronic certificate in PDF format 

3.Applications and practices



3D cadastral  certificate

Land allocation plan

Site location
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Intervention with 3D building models online

3.Applications and practices



4.Conclusions

Design and build the cadastral administration system

Design and build 3D cadastral database

Integrate 2D and 3D cadastral system

Support 3D analysis and 3D operations

Provide dynamic-query platform with 3D building models

Incorporate cadastral business into administration system

3D cadastral  administration system within OA



4. Future work

the regulations and laws 

Unified registration of real estates



4. Future work

Qianhai
A New Special Zone
Plan, design and  manage 
in 3D from the beginning



3D parcels 

4. Future work
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