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» from 2D cadastre to 3D cadastre : from surface to space

~ -

-

» Administration of land to management of property—precise management
Ownership : from spatial extent to internal structure

» L3
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» Condominium:
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» Legal context in China

Land :

* All land (but rural land) is owned by the stat
* Rural land is owned by the collective! (not
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» Internal structure of ownership ( by physical components)

e Exclusive objects
-- Major body
-- Annexes
--- facto objects
--- ratio objects [ /- the main body 1
--- fiat objects |

Annexes facto Ann

* Shared objects Y I /ﬂo“crbcd
-- Apportionable (area) .. *’ oy , Janai N\ [
--- facto objects * Natrease N N stirease
--- ratio objects [ comidor |
--- fiat objects
-- Non-Apportionable
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» Ancillary rights of ownership — Solar rights

Solar rights: to ensure adequate sunlight.

-- Solar easements
-- Neighbouring solar rights
--measurement of solar rights: sunlight duration

une
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» How to calculate the sunlight duration
-- when (which day) : with the least sunlight duration.

Climate regions for buildings The sunlight standard for residential buildings

nChina________ Building climate region L, 11, 111, and VI W, V and VI
7 | Metro ~ Small-medium  Metro  Small-medium
Sunlight reference day The Great Cold Day Winter solstice
Sunlight duration (h) >=2 >=3 >=1
Period of effective 8~16 9~15
sunlight (h)

Reference position Bottom edge of window
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» How to calculate the sunlight duration
-- in which way: calculation of sunlight duration?

Window-based calculation

P B Calculate the sunlight duration time of all the window, and
MERERRES i Ve woum take the maximum hours as the referenced sunlight duration
of that housing unit.

hep = Max(Num(SD,), -+, Num(SDy))
/_ b\ Room-based calculation

bedroom

bedroom

For a habitable space (eg: bedroom and living room) with more
than one windows, the union set of the sunshine period is
o ST o W, = considered as the sunlight duration of the habitable space.

The maximum sunlight hours in all habitable spaces is
considered as the sunlight hours of the housing unit.

bathroom

hSD == Ma.X(Num(SDA 0] SDD),Num(SDc))




CityGML-based data model

> Data model framework:
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-- LADM (ISO 19152) : LA_RRR, LA_SpatialUnit

* LA_RRR:
-- LA_Right
-- LA_Restriction
-- LA_Responsibility

* LA_SpatialUnit:
-- LA_Right
-- LA_BoundaryFace
-- LA_LegalSpaceBuildingUnit

LA_SpatialUnit

LA_LegalSpaceBuildingUnit

bldg:: CityObjectGroup

Legal condominium unit

Solar Rights

Physical objects

bldg:: AbstractBuilding

LA_Restriction
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> Data model o

Daylighthelghbouring

+ CltyName. char
+ CityType CityTypeType
c cl

el alenType
+ PaloaDIEfentiveSunlight PeroldOiEMectiveSunlightType

- DayOl dnin
+  SunlightDurationTime: float
wFeatureTypes
Condominium-Unit ?,
+ vonswuctionAres decimal 11
. A AC Ob)wcts
- A O "\r\;-rlr

|
|
V4
ot com.._CltyObjwet
wFentureTypas
wFaatucaTypes DaylightEasement
Of Objeor
e o “legnlObj + EnuTime int
. o Py - +  Muthod! Int
«  haoction: decimal + Purpose (o}
| + StadTime inl
\7 4 State Int
] «FasturaTypus
. «FontureTypus pe 9
CityGML:Geometry STt Exeinive Gejeet
+ annexesConstructionAren decimal 1
b A
1 . Body Arna
——— | I [‘_‘-—..-_~ - +legalObjt | 1 *legalObj2( 1 sFaatureTypes wFaatureTypes
g 4 FPRSISS P i D,
T
+  secverAddress) nt 4+ ownmrAddress: chat
+ anevarNamae: int 4+ awnerName: ohad
+legalObj | 1 +legalon)| 1
“physicalObj 1 sphysicalObj| 1
g ) N - -
sPoaturaTy.. «FoaturaTy,
bidg _AbstractBuilding
*physicalOBb)1 1 wFeatureTypae
Isoohrone
«FantureTypas
Major-Dody
+  consbuctionAres. decimal
«FoaturaTypes
s ...: ot wlMentureTy.. i o vt o
“physicalOb|2 1 0.1
PFanture Typ sFeatumTypas
[ Uil o Exalusive Ratio-Objoat
+  wnnmxtunctionType: siing S Tslireeinel
+ wwlonhux?odm‘l 7
*  QromsAree decimal «FenatureTypea sFanture Typus
FiatObjeot Apportionable-Faato-Ob)
;:ntun'rm 1|+0 10b)
wFeoturaTypes wMuaturaTypas
+  conruolionAes deoimal <] Ap§ Object Apportionable-Ratio Objeot
+  gromAsen decimsl «Coduliste
Legend +  shamdObjeaFunctionType string + appodlonTypa: AppertionType + ratla decimal ApportionType
| LADM clusses aFeaturaTypan 3 + Apportioned In a bullding
- - onable-t et «  Apportionsd In a tunaticnal ares
[] Closses rapresenting legal objects AN CynAd Dowock oz o + Apporioned In & slorey
CityGML classes Hon App Objeot + Othan
_| Glnsses inprenanting physical objacts
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» Example: representation of internal structure of ownership
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--Unit 2
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Legend

- Condominium-Unit
. Exclusive-Object

El Main-Body

I:l Exclusive-Facto-Object
D Exclusive-Ratio-Object
D Exclusive-Fiat-Object

«FeatureType» d]
|balcony 5 :Exclusive-Facto-Obje

+ annexFunctionType:. balcony
+ grossArea; 105

«FeatureType» J
balcony 6 :Exclusive-Facto-Objec

6-11 May 2018, Istanbul

«FeatureType»
balcony 8 :Exclusive-Fiat-Object

+ annexFunctionType. balcony

«FeatureType»
exclusive object 2 :Exclusive-Object

«FeatureType»

+ annexkFunctionType: balcony
+ grossArea: 224

«FeatureType»
balcony 7 :Exclusive-Ratio-Object

annexFunctionType. balcony

+ exdusiveConsgtiuctionArea: 85.505
+ majorBodyConstructionArea: 78.96
+ annexesConsiructionArea' 7 545

balcony 9 :Exclusive-Fiat-Object

+ annexFunctionType: balcony

grossArea: 8 95
ratio: 05

constructionArea: 4 475

+ + +

«Feature Type»
maj or body 2 :Maj or-Body

+ constructionArea. 78.96

«FeatureType»

bay window 5 :Exclusive-Fiat-Object

+ annexFunctionType bay window

«FeatureTyper
bay window 6 :Exclusive-Fiat-Object

+ annexFunctionType bay window

[ty 30
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» Example: representation of solar rights

6-11 May 2018, istanbul @&
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CityGML-based data model

-- Representation of solar rights

gml_id (encoded: utf-16)
gml_parent id (encoded: uti-16)

' DominantTenement

ID_Easement_1
fme-gen-Geble7dd-2029-4a86-b01a-b13d4cces

light_ contained dominant tenement... false

fight_contained_dominant_te nt... ID_E nt 1 DT

light contained servient tenement o... false Ir : x -
light_contained_servient tenement x... ID_Essement 1 ST ~ DaylightingEasement 1+
light_end_time (encoded: utf-16) 2020-02-01 - 4
light_method (encoded: utf-16) The buildings on the servient tenement shouldr

light_purpose (encoded: utf-16) s

fight_start_time (encoded:; utf-16) 2010-02-01

light_state (encoded: uth16)

affected

Solar easements

-:ServientTenement‘:;
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hCondominiumUnitvi}-- 5

......

/
/
{

~~fDay|ightN_<.eighboring m

gmiid (encoded: uth16)  1D_1fa_Neighbour
omi_parent jd (encoded:.. 1D Nettle
Fight_actual_sunlight dura... 1 hour and 40 minutes
fight_city name (encoded... Beijing

light_city type (encoded: .. BigCity
fight_cimate_region (enc... [

light period of effective_.. 800-16:00
light_reference day of su.. 2010-01-20
fight_theoretical_sunlight ... 2 hours

pmé_d lencoded wth-16) fme-gen-diedb2fi- 50ch-4f5b-aa00-Jeccafld2
g parert d (sncoded: w16 10_1Fs Neighbour

light_obstrecsing buldieg obyect il 910 Mall
fight obstrucing Sme (sncoded: . 05

| ObstructingBuildings

Neighboring solar rights
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-- Discussion
\1:)——(:— - -
Window-based calculation :
bedroom / living room . - - -

" Step 1: Get the sunlight duration time
of all the window objects in habitable
space.

T o
I 2 pearoom || o Step 2: Take the maximum sunlight
€ - hours of the window as the referenced
e | sunlight duration time of that housing
window (A) window (B) “indon(—')_ un |t
Housing Room Window Windowsill Sunlight duration
unit
1FA 1 A 0.9m 1:30 (8:50-9:30 11:25-11:50 15:30-16:00) 1.75 hours in total
D 0.9m 1:00 (15:00-16:00)
2 B 0.9m 1:25 (8:55-9:35 11:40-17-25) \‘; 2110;);591152050
3 C 0.9m 1:45 (9:00-9:50 11:55-12:50) D
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-- Discussion
\1:)——: -
Room-based calculation :
bedroom / living room . - - -
" Step 1. Get the union of sunlight period
of window A and window D, and
calculate the total number of sunlight
2 Vi L\ duration.
Ij‘ vearoom B | srem Step 2: Get the maximum sunlight
= ththroom hours in all habitable area as the
| sunlight duration time of this housing
window (A) window (B) window (C) -
unit.
Housing Room Window Windowsill Sunlight duration -
unit 2.5 hours In total
1FA 1 A 0.9m 1:35 (8:50-9:30 11:25-11:50 15:30-16:00)
1:00 (15:00-16:00 v 8:50-9:30
D 0.9m 00_(15:00-16:00) v 11:25-11:50
2 B 0.9m 1:25 (8:55-9:35 11:40-12:25) v 15:00-16:00
3 C 0.9m 1:45 (9:00-9:50 11:55-12:50)
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Internal structure of ownership exists and can be semantically
modeled and the current registration needs to be upgraded

Extending CityGML with the LADM is an available means for
modeling the ownership structure of condominium units

Solar rights can be represented by spatial/temporal attributes
in terms of sunlight duration, but calculation is multiple

3D/4D spatial modeling can provide a great help for clarifying
legal conflicts of ownerships--technical support/not solution
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