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Will be replaced by

lationshipSpatialUnit

Under development

ISO/DIS 19152-1

Under development

ISO/AWI 19152-2

Under development

ISO/CD 19152-3

Under development

ISO/AWI 19152-4

Under development

ISO/AWI 19152-5

ISO 19152, 2012
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Aim & Methodology

* Review on registration, modelling, organisation of 3D PLRs
* Identification of requirements and challenges of integrating PLRs into 3D Land Administration Systems

» Standardisation — opportunities deriving from LADM revision
=l V2
‘EE/ |dentification of literature type

Time period
. Topic

@ Number of items
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Classification of PLRs

* Different classification approaches
* Individual categories or “thematic” sectors?

* Restrictions classifiable to more categories

* “Thematic” classification in 6 categories

* Sub-categories for further specialisation
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Types of PLRs

* Ownership of minerals compared to land parcel ownership

N
_— . . G)Q
* Restrictions applying to constructions on surface parcels

* Protection restrictions in the surrounding area/space

* Protection of views

* Physical environment
(Soil, surface and groundwater, air, landscape protection)

* Biological environment
(Vegetation, wildlife, habitats, conservation areas)
* Socio-economic environment

(Lifestyle, cultural characteristics, quality of life, health conditions)
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Types of PLRs

Restriction zones in the vicinity of airports

Flight restrictions on manned or unmanned air vehicles

* Depth/height restrictions on exploiting surface parcels

* Building restrictions on exploiting surface parcels

* Cultivation restrictions on surface parcels

Spatial planning restrictions

Urban planni tricti .
roan planning restrictions s

Construction regulations
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Types of PLRs — PLRs in Urban

Spatial and Urban Planning,
Construction regulations

Land use

Infrastructure and development
Special economic policies
Transport

Education

Energy consumption

Public investments

Environment
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Traditional architecture preservation
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Land Use Category
@ Transit Station Mixed Use
@ Retail Mixed Use
@ Office
@ Residential Mixed Use
[} Residential
@ Park / Open Space
@ Civic Use / Public Facility

Conceptual Land Use

Tysons Corner
Fairfax County, Virginia 0
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Construction regulations \‘;‘o/o\
W
- o, build area
» Floor Area Ratio N Setbacks & \ ;4\
::E Build Area PN ‘S:e property corners
o Py Fransferred unused
> Floor Space Index %/\/I developinent ights

» Building height

Unused development
fights on zoning lod

with landmarked bulding .

» Transfer of development rights
» Regulations on lighting, ventilation, solar exposur:
» Interrelation with neighbouring buildings

» Protection of architectural characteristics (e.g. facades)
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3D PLRs
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Development of 3D PLR-related literature (1950 — 2021)

Items per literature category (1950 — 2021)

* Combined keywords for the identified PLR
types
* Research on PLRs with 3D characteristics

* The development of legal statutes over time

not examined I _I
. .
[
, minn 1| | -

Statute Journal publications Conference papers Thesis

Before 1950 m™ 1951-2000 ™ 2001-2010 m2011-2021
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Development of 3D PLR-related literature (1950 — 2021) (1/2)

Time Periods/Topics

PLR type Before 1950 1951-2000 2001-2010 2011-2021
Statute
. P usl;cﬁg’f[ie on Publication
Mining Statute Statute Conference Conference
Thesis Thesis
Other
S Sl;ciatute
.. . tatute Publication
Civil Aviation Statute Publication Statute Conference
Thesis
. Statute
: Publication UL
Environment . Publication
protection Publication Co?fleerseizgce Conference
Thesis
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Development of 3D PLR-related literature (1950 — 2021)

Publ ngtute
C e ublication Publication
Spatial Planning Publication Thesis Thesis
Conference Conference
Thesis
Statute
. . . Publication Publication
Herit Protect
eritage Protection Publication Other Conference
Thesis
bl %clatute
Publication Publication
Utilities Conference Conference
Thesis

(2/2)
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Organising and modelling PLRs

* Integrated in cadastral systems

* Maintained by responsible authority

 “Themed” cadastres (e.g., archaeological or utility cadastres).
* PLR cadastres

* YoV ua

MoAeobdopikeg Mpappig

Oikodopika TeTpaywva

MohgoBOMIKEG MPUMMES

I
— Oikodopikn Mpappn OpK S5/8/1951-02-17 4
— PupoTopikn Mpapyn Apyeio OF Plaolooomoac €an c(n:lwrl:!gakc

Tautdonueg Pl pe OF pe1di6tnTa
OTOdG (ESWTEPIKA YPUMHI)
TauTéonueg PUMOTOMIKN Kal
OIKoBOMIKA

Oikodopikr] FpappA ME 1B16TNTA OTOGE
— (ECWTEPIKA ypaMur — O icoyeiou 1
E0WTEPIKA OTOG)

ApPIBUOG 4100 ey e
Andpacnc

Eidoc Andpaong BAZINAIKD AIATAMMA
‘Evapn Ioylog 3/2/1951

Tithog Mzpi TpononoIfCews
MoAsodopikig oxediou ABnvawy sic 64
— Opio AkdhuTtTou X@wpou
Opio MNeZodpdpou (evTdg TOU TTAGTOUG
NG odou)

MEeAETNG ToMoypaEikd puiia
ApiBunon OT 53019

O Tpappf apyfs Kal Téhoug TTedobpdpou Kodikés ME 1 -

Touta

lpappr opiou KorvoypnoTou Ecmigon ‘Opol Adpngng Xprgeigng

OikodoufAoIpou XWwpou JE IBILTIKOUG
OIKOOOUNCIHOUG EVTOG Tou iBlou OT
{(ECWTEPIKI)

OF pe 181I6TNTA TTEPIYPAMMATOC
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Organising and modelllng PLRs
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Iep'frc Zone He“port Perimeter A All aCUVeTUUre NMRauons N <.,: : T -
= I Sesl) ALT
:r INFO DTG (FT
acLy  (FTMSL) :
REGNO  DETALS FR TO FR TO FR TO 7 —
/ I'lsplr'm | ATTIKI S \‘7., TN
J AEGALEO % \
/ r10001285 (HCAA) 710001285 HP PERM PERM - - 0 2116 o b
: ‘i Heliport Perimeter Rarimeter = > it
P! A (HCAS) /I ) s P
B Details: 2 ikermi
S DN LGP1 f bl A4
AIYOAED 10000611 ACROPOLIS PERM FPERM - - 0 5000 z
y & Algaleo/ N (HCAY)
) Details: Archaeological Monuments protected area. a) Propeller
ri0001341 (HCAA)~ r10000614 (HCAA) - aircraft above 5000 FT k) Jet aircraft above 10000 FT
Heliport Perimeter Prohsb|ted Area Notes: request made on 2022-12-08 12:44 v
SIS NIkg RNepou : y
R Y f //
e 110000629 (HCAA): cpo1 2 i A Sieia auisas ':f
/ “wiRestricted’Area 1\ Bupwvog '
/ r10001322 (HCAA) KaANBEa N Vyronas
EAAKE Heliport Penmeter. - Kallithea N éaz pup v Ay
pelakial d=zRapaiag Neé Smyrni ’
: Peiraias ' r10001156 (HCAA)
\ HAloUTTOAR £ Aerodrome Perimeter
llioupoli \ r10000520 (HCAA)

Aerodrome Traffic Zone

Apyupounoi\n
Argyroupoli

AMPOC
_Alimos

o
\ A 161 K TIE
EAARVIKO— @lyfada 1l
\ Fllinikn fa




-

’

~§5 ‘mmml'.‘, Y i

(et g ks F I G Athens - 13th and 14th December 2022 EUROPEAN GROUP OF
T o iy & SURVEYORS

Ovopaoia

Mepupepela

Anfpog Kamyopia Xwpou EmAeypiveg Kamyopieg:  Apyaiohoyikog Xwpog
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archeologisch monument in rijksmonumentenregister door R}, '\ gy, ' 2
minister (EWE) \
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nales  Périmétres des plans d'affectation legalisés  Fle

w PA_61A94C4D_ASED 476

0 Gea PA,_51A94C4D-ASED-476
Type plan PGA
Libelis plan Périrmétre du plan général d'affectation

Couches affichees  Legende

Q w Aménagement du territoire
Statut juridique En vigueur
0 fnfo

0 v  Perimétres des plans d'affectation |égalisés

D Périmétres des plans d'affectation légalisés Relations

> Igforr@uns&mplémemaires

w Docurments
[ /
w 5586127817 _FRM

o »  Fones réservées

o v Plans d'affectation {cantonaux/communau)

Zone dhabitation de trés faible densité 15 LAT

Zone dhabitation de faible densité 15 LAT 0 Geo PA_B1AZ4CAD-ASED-476
Zone dhabitation de moyenne densité 15 LAT b Doc _ B566_127817_PROT
o o N* Dossier 127817
Bl Zone dhabitation de forte densité 15 LAT IDE Senvice {numéro de T4) CHE-114 965,329 DGTL
. Zone d'activités économigues 15 LAT Sanice DETL
Zone mixte 15 LAT Titre official Plan de quartier "champ d"asile”
. Fone centrala 15 LAT Titre usuel Plan de quartier "champ d"asile”
- Zone affectée 3 des besoins publics 15 LAT Abieviation
Type document Flan/Réglement
[ Zone de verdure 15 LAT o )
Statut juridicue En wigueur
. Zone de tourismne et de loisirs 15 LAT Date entrée en viguewr 30.09.1964

Zone de desserte 15 LAT
Zone ferroviaire 15 LAT
B Fone d'aérodrome 15 LAT

Lien
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Orgamsmg and modelllng PLRs - LADM

Specialisation of LADM code lists, using Legal Cadastral Domain Model &
Administrative:LA_RRR Social Tenure Domain Model (Paasch et al., 2015)

VersionedObject

«featureType»

spatial
extentision

ZP has

«featureType» E cfeatureType interest

in land

informal
interest

Administrative::LA_Mortgage Administrative::LA_Restriction
action formal )
. i§ interest customary
limited executed
by interest
«featureType» «featureType» Py is a
Administrative::LA_PrivateRestriction Administrative::.LA_PublicRestriction ei)r(mf:ru;:td
= publicly
¢ A Q A $ A executed
interest N
responsibi-
lity
«featureType» «featureTypen» «featureType» isa
Administrative:: Administrative:: Administrative: is 4
LA_CommonRestriction LA_PartyToPropertyRestriction LA_PublicGeneralRestriction e —
«feature Type» «featureType» «featureType»
Administrative:: Administrative:: Administrative:;
LA_PropertyToPropertyRestriction LA_LatentRestriction LA_PublicSpecificRestriction adm guglic
servituae

[Paasch et al., 2013]

‘ ‘ ‘ [Paasch et al., 2015]




0. | baunit Connecting the object/zone, on which a PLR is attached, to the spatial
unit and not directly to the restriction using the ‘level’ concept of LADM

ufeatureType?
LA_Party
+party 0.1 +rrr afeatureTypes
rrrRarty 0.% L2\ RRK
1.* +unit
unitRrr 1
ufeatureTypen suBaunit
LA_SpatialUnitGroup 45U 0.*
+ Ir~ni§ra'c2r\:Level:Ir;terger[o i ufeatureType» (Kltsa kIS et al, 2018)
+ |abel: CharacterString [0..1] g X
+ name: CharacterString [0..1] S0 ufeatureTypen
+ referencePoint: GM_Point[0..1]| swhole  +part |+ ares:LA AreaValue[0..*] LA_LegalSpaceBuildingUnit
+ ID: Cid i ion: i 151 ..1] 2 e 3 : T 5 N
Sy o3 i tmensonype K1) 4 cPhysicalBuildingUnitiD: ExtPhysicalBuildingUnit [0..1]
. = e + extAddressID: ExtAddress [0..*] 3 S Z 3
constraints 3 i + type:LA BuildingUnitType [0..1]
suSuGroup + label: CharacterString [0..1]
{count(partpcount(element >0} + referencePoint: GM_Point [0..1]
+ sulD:Oid
+ surfaceRelation: LA_SurfaceRelationType [0..1]
+ volume: LA VolumeValue [0..%] ufeatureTypes
+ an LA_LegalSpaceUtilityNetwork
afeatureTypes + E ¢ + extPhysicalNetworklD; ExtPhysicalUtilityNetwork [0..1]
LA_Level + ):Volume + status: LA_UtilityNetworkStatusType [0..1]
T Hevel +su + rea{): E'v'w_Ml;lt(Shf’fECE + type: LA UtilityNetworkType [0..1]
+ |ID:0id + createVolume(): GM_MultiSolid
+ name: CharacterString [0..1] 0.1 0.* |+ VolumeClossal)Boolean
+ registerType: LA_RegisterType [0..1] siibavel
+ structure: LA _StructureType [0..1]
+ type:LA LevelContentType [0..1] -~
: “\\\
1 S..
i Ss.
: e | N
i ~~ Rights_level O for archzeological,
N Rights_level 1 for 2D parcel,

Restrictions_|level O for mining areas,
Restrictions_|evel 1 for culturalheritage,
Restrictions_|evel 2 for Iandscape,
Restrictions_level 3 for soil,

Restrictions_level 4 water,

Restrictions_|evel 5 for air,

Restrictions_|evel & for noise,
Restrictions_level 7 for natural protection areas,
Restrictions_|level 8 for civil avistion,
Restrictions_level 8 for spatizl planning,
Restrictions_level 10 for publicutility networks,
Restrictions_level 11 formajorinfrastructure

Rights_level 2 for 3D parcel,

Rights_level 3 for mine,

Rights_level 4 Special Right Property Objects,
Rights_level5 for planningzone,

Rights_level & for marine parcel,

Rights_level 7 for network

7 proposed Rights levels [Kalogianni, 2015]

s e e 13 proposed Restrictions levels according to the PLRs types
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i Organising and modelling PLRs - LADM

«codelList»
Administrative::
LA_RestrictionType

+ + + + + F F A+ +F

adminPublicServitude
monument
monumentPartly
mortgage

noBuilding
PLRcivilAviation
PLRculturalHeritage
PLRIandscape
PLRmajorInfrastructure
PLRmilitaryZones
PLRminingArea
PLRnaturalProtectionArea
PLRnoise
PLRpublicUtilityNetwork
PLRsoil
PLRspatialPlanning
PLRwater

servitude
servitudePartly
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Organising and modelling PLRs - LADM

VersionedObject

«featureType»

1 Adminktrai At vadmmerereseneel - Modelling PLRs on the legal part of LADM (Kitsakis et al., 2021)

sfeaturelypes _|> description: CharacterString [0..1] efeaturelypes
Administrative::LA_Right

riD: Oid Qi Administrative::
+ type: LA_RightType

share: Fraction [0..1] LA_Responsibility

shareCheck: Boolean [0..1]
timeSpec: 1ISO8601_1S014825_Type [0..1]

+ type: LA_ResponsibilityType

ok ok

LA_AdministrativeSource

«featureType»

«featureTypen
. L. <|‘ Administrative::

Administrative::LA_Restriction
LA_PrivateLawRestriction

«featureType»

Administrative:: + partyRequired: Boolean [0..1]
m E il .HIUI.EMI.EIJII PLR

= = + type: LA_RestrictionType

e wfeatureType»
Administrative:: I -

LA CulturalHerit: PLR Administrative::
e «featureType» 4__..——-" LA_BuildingRegulations_Spatiallamning_PLR
Administrative::

LA_PublicLawRestriction q\
/ wfeatureType»
«featureType» Administrative::
Administrative:: LA_Majorinfrastructures_PLR
LA_Mining_PLR
«featureType»
ufeatureTypen «featureType» Administrative::
Administrative:: Administrative:: LA_MilitaryZones_PLR
LA_CivilAviation_PLR LA_PublicUtilityNetwork_PIR
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Orgamsmg “and modelllng PLRs - LADI\/I

.
—

«featureType» VersionedObject
SP_PlanningGroup «featureType»
Sestl DA Tavel Spatial (national) plans
(SP_PlanningGroup) < E‘
| Map scale: small to medium =
VersionedObject ) g
«featureType» . > ©
SP_PlanningBlock LA_S . . - P
. o Souree J Spatial (province)plans -
«featureType» . ~
o = sl s Administrative::LA_AdministrativeSource 3 (SP_PlanningGroup)
4 b Map scale: small to medium
update Pupo ()
+pu | 1.* 7 e 8
» o ‘;
VersionedObject VersionedObject . " ~ _
cfestureT § T Spatial (city) plans layer : &
ype» B «featureType» : 3 a
SP_PlanningUnit Party::LA_Party (SP_PlanningBlock) S
Map scale: medium to large g
VersionedObject VersionedObject {':'1:';.{_ : = o
update «featureType» «featureType» ‘ o
Administrative::LA_RRR Administrative::LA_BAUnit O,
=
=)
g
Zoning plans layer =
| l l (SP_PlanningUnit) O
Map scale: medium to large
«featureType» «featureType» «featureType»
Administrative::LA_Right Administrative::LA_Restriction Administrative::
LA_Responsibili . . . .
ey Classes in Spatial Planning Package (Indrajit, 2020)
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L] L
VersionedObject «featureType» VersionedObject O d
«featureType» SP_PlanningGroup <>+s_et «featureType» r g a I S I g a

SP_PlanningBlock Spatial Unit::LA_Level

+ pglID: Oid <pGroupHi h
+ pbID: Oid +pb +pbGroup |+ hierachylevel: Integer pGroupHierarchy i o d I I . S t - I
+ BlockName: CharacterString [0..1] = + label: Characterstring [0..1] P — + name: CharacterString [0..1] l I l O e I n g p a I a
+ AllocationType: SP_SpaceFunction L..* pbpbGroup 1|+ referencePoint: GM_Point [0..1] element0.. + registerType: LA_RegisterType [0..1]
+ protectedSite: SP_ProtectedClassificationvalue | *Pb +level| & structure: LA_StructureType [0..1]
+

L] [ L]
+ natural&skSafetyArea:SF{_NaturalkaSafetyArea 0.* PlanningBlockLevel 0.1 type: LA_LevelContentType [0..1] P I a n n I n W I t h I n
+ restrictionZone: SP_RestrictionZone

+ easementType: SP_EasementType

+ constraintName: char
+ constraintDescription: char tspblock spblockLASource +LASource LA_Source L A D IVI I I
+ geometry: GM_MultiCurve 1% 1.* «featureType»
“:VersionedObject " " Administrative::LA_AdministrativeSource
2 S N +LASource
+ begLQfLIfespa\;1Vef5|on[;[13’$Txm[eo 5 + text: MultiMediaType [0..1]
ESrC-IESpanyesion: Jatelime 10.. z + e: LA_AdministrativeSourceType
+ quality: DQ_Element [0..*] spunitLASource 1.* e =
+ source: CI_ResponsibleParty [0..%] +source * *
= ki VersionedObject La taguree 0
ol (- +pb | 1. «featureType» e rrSeurce unitSaurcs:
pupb ) : Administrative::LA_RRR 0.* +unit | 0..*
update +pu |1..* +spunit | 1. . -
s + description: CharacterString [0..1] +rrr unitRrr  tunit VersionedObject
VersionedObject + rID: Oid «featureType»
* i . .
«featureType» :I + share: Fraction [0..1] 1. 1 Administrative::LA_BAUnit
SP_PlanningUnit +spunit +rrr |+ shareCheck: Boolean [0..1] +unit10..* i »
+ timeSpec: ISO8601_1S014825 Type [0..1] R tactessting [0..2]
+ pulD: Oid 1 spunitRrr b e relationBaunit + type: I.A_BAUnltType
+ LotName: CharacterString [0..1] * + ulD: Oid
+ ZoningType: SP_SubSpaceFunction +unit20..*
+ StatusType: SP_StatusType update +baunit | 1..*
+ PermitType: SP_PermitType * [ T 1
+ volumelndications: SP_Volumelndication «featureType» «featureType» «featureType»
+  surfacelndications: SP_Surfacelndication Administrative::LA_Right Administrative::LA_Restriction Administrative::
+ heightindications: SP_Heightindication LA_Responsibility
+ unitindications: SP_Unitindication + type:LA_RightType + partyRequired: Boolean [0..1]
+ otherindications: SP_OtherDimensioningindication + type:LA_RestrictionType + type:LA_ResponsibilityType
+ typeOfBuildingindications: int
+ typeOfShapelndications: int +spunit
+ otherConstructionInfiications: int 0.* baunitspunit
+ geometry: GM_MultiCurve

Classes in spatial planning information package and their relationship in constructing RRRs from spatial planning (Indrajit et al., 2020)
]
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Conclusions

 Extensive research on the different fields related to PLRs
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e Slow growth on individual PLR research

* Mainly the 2D aspect of PLRs is considered

e Private-Law approach is mainly followed

* Which PLRs are and need to be registered/shown on 3D?

» Several PLRs defined by qualitative parameters, not easily quantifiable

 Thematic cadastres do not always present the restriction, but the object itself

* Restrictions can be classified in multiple groups depending on classification’s objective

» Selection and organisation based on national priorities of LAS

* Organisation in LADM for specific fields (e.g. Spatial Planning Package)

e Organisation of PLRs within LADM remains complex (number of PLRs, complex definitions of restrictions, different

approaches on modelling and classification of PLRs)
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Thankyou !

Kitsakis D., Kalogianni E., Dimopoulou E.



