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@ China successful economic growth
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1. Introduction (contmued)

@ China still needs a fast-economic growth
90m poor people (< USS234/year)

€ Thus, a rapid urbanization shall continue in China
622m people live in cities by 2009, forecasting 850m in 2020.
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1. Introduction (contmued)

€ Land use policy: protection of arable land, ecological use

€ Urban sprawl could not continue due to limited urban land
->urban land use : from a plane to a space

Economic Precious Land Land space use

Developing
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1. Introduction (continued)

€ Shenzhen is one of the most developed cities in China
population - 8.9m, area - 1991 km?Z.
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1. Introduction (continued)

€ Shenzhen economy:
GDP (2009) - USS$1,281b, 3.75 times that (2000)
$14,495/capita —the highest all over China, 4.3 times average
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2. Demand for 3D cadastre

€ 2.1 Examples of land space use

Core urban area (Shenzhen Special Economic Zone) :
> very limited land (surface) resource
» the main business area, high pupolated density

Land use: from a plane to a space

Urban land space use:

underground parking lots, underground commecial bazaar
(streets), arch structure, multi-purpose construction
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z Demand for 3D cadastre (continued)

1 Fengshengding (underground bazaar)
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2. Demand for 3D cadastre (continued)
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2. Dernand for 3D cadastre (continued)

Two proposals of land development at the same land parcel
» may lead to incorrect land use data
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2. Dernand for 3D cadastre (continued)

1 Wanxiangcheng (The MixC) —plaza buildings
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»breaks sptial homogeneity of a parcel
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2. Demand for 3D cadastre (contmued)

2.2 Administration of land development

The Current adminitration procedures justifies a vague
description of spatial extent in land development

@ Institutionally,

»any urban land is owned by the State, other party can only
have the right to the use of land for construction.

» There is no clear statement about the spatial extent of a 2D-
parcel in laws

» amend the height of constrcution is allowed in the

procedures
€ Organizationally, two different views of spatial extent

»department of land management
» department of architecture design and construction
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2. Demand for 3D cadastre (contmued)

2.3 Context of applying 3D cadastre

& Legislation

» Real Right Law : [136] the right to use construction land may
be created separately on the surface of or above or under the
land.

€ Adminitration
»No new procedure and regulation is designed for management
of such vertical rights.

9 3D technology,
> available commecial software for 3D
> not effective for 3D cadastre
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3. Practice of implementing 30 cadastre

3.1 Basic hypotheses
> 3D cadastral attributes—2D cadastral attributes

» 3D geometry—vertical faces enclosing a space
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3. Practice of implementing 3D cadastre (continued)

3.2 Data model
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» 3D data model matching well with 2D data model

» 3D data model with a complete topological structure :
volumes, faces, edges, nodes
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3. Practice of implementing 3D cadastre (continued)

» 3D topology-building




3. Practice of implementing 3D cadastre (continued)

By sharing only edges By sharing only nodes
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3.4 System development

E 3D data j E 2D data j E}dastralda@

Oracle 9l
3D data engine ArcSDE

uniform interface for data access

3D data

handling <  Mainform b 3D data viewing

3D topology-building i
- ~ :

— oy,

Computation Geometry

-
N

gt FRSIEN T G

School of Res



e s I 2

APgr gz v DI IO EF S 17T

3. Practice of implementing 3D cadastre (continued)

Main form
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/ An example of application
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The provisioned attributes: ‘land use’, ‘construction area’ and
‘requirements of planning and design’

» surface extent (parcel polygon)
» parking lot (underground),
road and green land on the furface
»construction area: 16000m?
» two-layers (stories)

Pipeline Proposal 1 surface Proposal 2 Proposal n
\L }stratumxr
No spatial
extent | eignt
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4. An example of application (continued)
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4. An example of application (continued)

For registration, 3D representation will be included in the
doucment
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5. Conclusions

» Law (Real Right Law) has given a legal guarantee to
development and applications of 3D cadastre

» Local regulations shall be amended for 3D cadastre

> Implementing 3D cadastre is not an easy work in land
administration. (reshaping institution and organization )

» Advancing 3D cadastral technology can push applications
of 3D cadastre, therefore to promote management of land
space use.

» Current 3D software could not fit well applications of 3D
cadastre. Techniques should be explored further.
Integrating and geometric computations
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Thanks for your attention !
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