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1. Introduction
Research Problem

Hierarchical Spatial Plans as basis for Permitting

Planning Process

Saving the Model Plan Compliarnce. Checks
and Validation
@» L] I.l l= [ ] : :
» CityGML
IFC

(e.g., Detailed Plan against Master
Plan’s regulations)

Permitting




1. Introduction

Ng

Scope
—————— -> —_— e — ==
Planning Process Saving the Model .- Plan Compllafnce. Checks... Permitting
................. and Validation
A
I
All plan types Access required 1 Compute checks Check results
(Master, Detailed plan information : ulla
—
etc.) I —%
| —V
I
I
I

IFC

&9

Store information through LADM Part 5

LADM can help to structure the plan data that is necessary to be
able to execute the checks in a standardized and structured way.



1. Introduction

Scope

PART 1 —Generic PART 2 —Land
conceptual model registration

Party package
Bosics Detailed

Administrative package
Basics Detailed

Spatial Unit package
Basics Detaited

Generic conceptual Surveying &

model package representation
sub-package

PART 3 — Marine
georegulation

Party Group
package

Administrative
package

Spatial Unit
package
Source group

package

PART 4 — Valuation
information

| based upon Parts 4 & 2 |

PART 5 — Spatial
plan information

LADM Part 5: Spatial Plan Information

ot visbie for readabiity purposes.
1 ciass and s relatonships, LA Pary,
9. LA BoundaryFace and some of the




1. Introduction

Scope

SP_PlanGroup [

SP_PlanBlock [

SP_PlanUnitGroup

L

Represents hierarchical spatial
plans: from national to local level

SP_ PlanUnit

SP Permit

Lt J

Contains permit-
related information



1. Case Study: Estonia
Estonia’s PLANK

Planetary Data Collection (PLANK) platform

< > C@m AN %p ee/plank- planning 2 @ A D OB ewn § =
m REGIOf - . aa
< % i i e RS DATA GOT OF PLANEERATIONS () Accessibility =] Inputen
Planetary name / Data collection ID / Plan ID / Kov ID X Local government / Address / Catastritus ] X
Lo Type of planning Condition
Checking elect the type of planning Designer Sele Period of performance B ox
A valid (]

Detail planetary
partially valid [x]

Special planning of local govern.
X Empty filters Q, I'm looking

County planning
State special planning

General plan

Welcome to use the established planning data collection

The State Planning Data Collection (PLANK) collects and maintains all established plans, regardless of the type of planning. The data collection allows quick access
to plan files and data directly through application or services.

The data collection application allows you to find planings in the area of interest, download files, or view plan solution data directly on the map. The instructions for
using the data collection can be found here: PLANK instructions

The nationwide PLANK collects and maintains all
established plans regardless of the type of planning.

K-N 9.00-12.00

Version: 1.73.0




1. Introduction

Methodology
fi, Create a country profile for Estonia in LADM Part 5
il PostgreSQL
iifi EME




2. Estonia country profile
Relevant information/knowledge

1.

The administrative system and the legal framework of
Estonia regarding spatial plans

How each plan affects the other plan (spatial plan hierarchy)

Data specific requirements (e.g., layer requirements) to
understand the data

The existing database model’s structure (PLANK) for
understanding what kind of data is stored from the plans and
how they are used together



2. Estonia country profile

LADM Part 5

LADM Classes

<<featureType>>
SP__PlanGroup

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

<<featureType>>
SP_PlanGroup

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

<<featureType>>
SP_PlanGroup

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

<<featureType>>
SP__PlanGroup

SP_PlanUnitGroup
SP_PlanUnitGroup
Repeat
for all —
levels {1 SP_PlanUnitGroup
1 SP_PlanUnitGroup

Except

+ hierachylevel: Integer

+ label: CharacterString [0.1]
+ pglID: Oid

+ referencePoint: Point [0..1]

<<featureType>>
SP_PlanBlock

lOWGSt <<featureType>>

SP__PlanUnit
level

+ blockName: CharacterString [0..1]

+ constraintDescription: CharacterString [0..*]

+ constraintName: CharacterString [0.. *]

+ functionType: SP_SpaceFunctionType [1.. ]

+ miningRiskSafetyArea: CharacterString [0.. *]

+ naturalRiskSafetyArea: SP_NaturalRiskSafetyAreaType [0.. *]
+ pblID: Oid

+ protectedSite: SP_ProtectedClassificationValue [0... *]

+ restrictionZone: SP_RestrictionZoneType [0...*]

+ technologicalRiskSafetyArea: CharacterString [0..*]

Estonia Spatial Plans

/
\ National Spatial Plan y

\ Uleriigiline planeering y
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stonia country profile

Complete look

| + dstrbutor

1 + onginator

! +painOiContact

| + principalnvestigator
sor

+ nationalPlaniD: Oid [1]
+descrption:CharacterSting [0.1]
+ strategySource: URL 0.

+/ geometry: Geometry [0.]

| + ightsHolder
1+ contrbutor

| +funder
| +stakeholder

il thermltio
[+ roe: C_RoleCode [0.1

S

LA, mlmm

[+ text: LA_MuliMediaType [0.1]

Source
Documents

P_PlanGroy .
Freairry. AV yONLY + planUnitGroupName: CharacterString [0.1]
+label
7] = Versionedobject
v i e & *estNURRL 1. | 4 beginL fespanVersion: Date [0.1] = realWorldTime
ersionedObject melo + beginRealWorldLifespanVersion: Date [0..1]
+beginLifespanLastVersion: Date [0. 1
::::m:\:::vm:g:‘sm:ysmn Rerime (0.1] * endLifespanveraon:Date 0.1 o
+initatedDate: DateTime (0.1] +inChindDate:Data 1)
+ source: Cl Responsibility [0..%]
rermierop <<Codslist>>
+astCGrowp 1. SP_SpaceFunctionType
+estCoroup 1 5p_PlanGroup SP_PlanUnitGroup .
= iestueTe> e L oecedhscatchment
. s EST Countyplan EST. CountyUnit +prtectedWateCatchmen
+ countyPlanUnitD: O [1 1 +protectedOpenGreenSpace
<<teatureType>> + countyPlaniD: 0id [1] countyPlantnio: 0d 1] + protectedNaturalReserveAndCutturalHeritage
et i + name: CharacterString SP_PlanthitGroup + protectedNaturalDisaster
LA_Source * omizarRefesncer VAL 10.1) Asregaton hoppens it +functiontype: SP_HigherLevelSpaceFunction [0.] *protectadOtiag
onducted: Boolean [0.1) Y ONLY + planUnitGroupName: CharacterString [0.1] *+oulivationtowsing
+acceptance: DateTime [0.1] +modifiesGeneralPlan: Boolean(0..1] i + cultivationMixed
: + i e — g B + cultivation TradeAndCommerce
+ extArchivelD: ExtArchive [0.1] / geometry: Geometry 0.4] e 3 te [0.1)= +
+IfeSpanStamp: DateTime [0.1]  eamResniondttespanerson oo f0.1] |+ cultivationPublicFacility
+mainpe Gl PresentaionFormCode 0.1) + beginLifespanLastversion: Date [0.1 + culivationlndustry
. * hierachyLevel:Integer + culivationResidential
+source o 0] +endLifespanVersion: Date (0.1 e 4
+recordation: DateTi o ) M
 recordaton Date ool — iy, L +initatedDate: Date [0.1] i
+ source: Cl_Responsibiliy 0. H
+ submission: DateTime [0.1 ::;:S::;’Z:@:vmn SiteloA SP_PlanUnitGroup
+LaSourcelD: VarChar 0..1 M <FeatureType>>
aSourcelD: VarChar [0.1] + beginRealWorldLifespanVersion: Date [0..1] SO
+ beginLifespanLastVersion: Date 0..1
source 0. H-R i sl Tk masterPlanUnitiD: 0id [1]
+ . + nitiatedDate: Date [0..1 M
I initiatedDate: Date [0..1] + greenNetworks: EST_GreenNetworkType [0.%] Corridor [Koridor]
+ = (0.4 | i+ Corerea [Tugiala] H
| I T +estCGroup 1 +landUseSymbol: CharacterString [0..1] ConflictArea [Konfliktiala] '
vesthGroup 1.4 - - -
4 SP_PlanUnitGroup
<<featureType>> I 5P_PlanGroup Awegatior'h it + functiontype: SP_HigherLevelSpaceFunction [0.]
Administrative: <<featureType>> ‘ggregation happens wi +planUnitGroupName: CharacterString [0..1]
LA_spatialSource EST_MasterPlan ‘geometry ONLY
I +esthGrowp 1. VersionedObject  Roads Teed]
+ media: LA MediaType [0.1] + masterPlaniD: Oid [1] fresthGroup 1 mesaumti | *beginlifespanVersion: Date 0..1] = realWorldTime 1+ Reilways [Raudteed]
+ y 4 e: CharacterString [0.1] + beginRealWorldLifespanVersion: Date 0.1] Pedes\nanPalhs[Jalaknua\eteed] H
+ u +organizerReference: URL [0..1] + beginlifespanLastVersion: Date [0..1) CyclingPaths [Jalgrattateed]
+ plannerName [planeerijal: chavac\usmnq [o. 1] + SEIAConducted: Boolean [0..1] + endLifespanVersion: Date [0..1] : 2 ~
+draftsmanName [koostajal: CharacterString [0. I +modifiesGeneralPlan: Boolean [0 +initiatedDate: Date [0..1]
 Getatogelfancmemacel ntege 0.1] L enningObjecte ChaacterSng o
x 0.7) + strategicPrincipleAreas: Chalauersmng .11
1 I +/ geometry: Geometry [0.%] 5P_PlanUnit
+ scale [mootkaval: Integer [0 <<featureType>>
+ contact [kontaki] chavaemsmng (.11 SP_PlanGroup EST_DetailedUnit
- - - +label: CharacterString [0..1]
«CodeList» I +landUseType: SP_HigherLevelSpaceFunction [0..4] O:e(al:ed‘P\anUan Oh[i 511
+ detallePlaniD: integer [1
= . VersionedObject +uniqueSourcelD: VarChar [1]
+ amalgamation V I + beginLifespanVersion: Date [0.1] = realWorldTime + name: CharacterString [0..1]
+ asMaidMeasurements | + beginRealWorldLifespanVersion: Date [0..1] + areaSize: Iteger 0.1] .
+ boundaryDelineation | + beginLifespanLastVersion: Date (0.1] + description: CharacterString [0.*]
+ boundaryReconstruction | I + endLifespanVersion: Date [0.1 +floorAboveGround: integer [1]
+ + constructionPerm H + nitiatedDate: Date [0.1 +foorBelowGround:nteger (1]
L ensssuerfie *comoieasurement I prmintinviuid o
L + deedRegistration N M
e St I st sgobidactert) —
ar +landConsoidaton I +estDBlock 1.+ e 6
1+ pointcloud + spaﬂa‘p‘amng SP_PlanBlock + elementType: VarChar [1] < >>
+ RADA belvision l <<featureType>> featre TP
+satelitelmage 1 Heregisnaton EST_DotailedPlan S o ermt
+scannedMa | + cumentArea: integer 0.4 _ +pID:0d [1]
1 +totalStationSurveyFile | I +estDGroup 1% | 4 getaledPlaniD: Oid [1] +ourentiolume: nsger 0. eylsmw 0 + decisionDate: DateTime [0.1]
eo | + -
R + organizerReference: URL [0.1] +marATekdoations:Ingéger [0.1), + duration: CharacterString [0.4]
I + SEIAConducted: Boolean [0.1 #madieighibdeationsnmeger [0:1] +name: CharacterString [0.1]
+ modifiesGeneralPlan: Boolean [0 + maxVolumelndications: nteger 0.1 . + period: CharacterSiring 0]
I L enningOsjecie CharcterSing o ‘Aggregation happens with #otherConstmctonitndioations: CharactarSting [0.9) +typeOfPermit: SP_PermitType [0.4]
+ sourceld: VarChar [0.1] geometry ONLY Ftecalons: haretsrSula 0.
Spasrinn; s 0.1 4 +estDBlock 1 + bt sy
+landUseType: SP_HigherLevelSpaceFunction [0..4] + subF Type: SP_SubSpaceF. Type 0.4
+/'geometry. Geometry 0.4] R e o e 0.1

Aggregation happens with

SP_PlanUnitGroup
<ZFeatureType>>
EST_Nationdl

+ nationalPlanUnitiD: Oid [1]

SP_PlanUnitGroup
+functiontype: SP_HigherLevelSpaceFunction [0..4]

Registered
Plans

SP_Planlock

+blockName: CharacterString [0..1]

+ constraintDescription: CharacterString [0..4]
+ constraintName: CharacterString [0..*]

+ functionType: SP_SpaceFunctionType [1

VersionedObject

+ beginifespanversion: Date [0.1) = realWorldTime
+ beginRealWorldLifespanVersion: Date [0.1]

+ beginLifespanLastVersion: Date (0.1
+endLifespanVersion: Date [0..1]

+initiatedDate: Date [0..1]

H <<CodeList>>

T+ incustry :
1+ residential .
1+ nature

1 infrastructore
1+ agricultre
1+ ‘commercial

+apartment
+serviceApartment
+ condominium

+ lowCostHousing '
+flat

+ supermarket
+retal
+ traditionalMarket

+parking

+ fyveOlBuMde\ndvcwuns CharacterString [o
+typeOfShapelndications: CharacterString [0.*]
+unitindications: Integer [0.1]

+ computeArea(): Area

VerslonedObject

+beginLifespenVersion: Date [0.1] = realWorldTime
+ beginRealWorldLfespanversion: Date [0.1]
+endLifespanversion: Date [0.1]

+nitiatedDate: Date [0.1

Fallowed
1+ conditional
restricted

H <<CodeList>> ]
i P

Wnvse
i+ outOfUse
'+ planned

<<CodeList>>
LA_SurfaceRelationTy

+mixed [Segatiip] A
+below [Maa-alune]
+above [Maapealne]
+ onSurface




3. Implementation
LADM Database Setup (from UML to SQL/DDL)

] i ——

== [ databasedump_vi6sql E1

0L database dump

davabase version
16.1

1 . v

—— SET statement_timeout =
SET lock_timeout =
SET idle_in_transaction_session_timecut =
SET client_encoding =
SET standard_conforming_strings = on:

SELECT pg_catalog.set_config( , ', false);
= _ * SET check_function_bodies = false;
SET xmloption = contens
SET client_min_messages = warning;
; SET row_security = off;
=
I -; Owner: -

ana, since initdb creates it

‘ -- Name: SCHEMA public; Type: COMMENT;

ip COMMENT ON SCHEMA public IS '';

Creation of a database in PostgreSQL of the new Estonia
profile in LADM

CMMENT; Schema: -; Owner: -

£ -

[ =- Name: ges_srig




3. Implementation
Import plans to the database

General data extraction for Data transformation and loading
the checks for LADM database

@3 ) Aalas EEE)
— PostgreSQOL

PLAN data Mapping IFC attributes to LADMPS
(IFC etc.) classes/attributes in LADM database Database




3. Implementation
Scenarios where LADM can be used for Checks

CHECK: Compare the two most recent versions of the Detailed Plan SP_Planunt

««featureType>>

“Central Park” to assess whether they meet the Master Plan's it
greenery requirement of at least 30% of the total plan area * detailedPlonunidD: Oid |1

+ detailePlaniD: integer [1]

+ uniqueSourcelD: VarChar [1]

+ name: CharacterString [0.1]

+ areasize: Integer [0.1]

+ description: Characterstring [0.%]
SP_PlanGroup + floorAboveGround: integerﬂ]
«<featureType>> + floorBelowGround: integer [1]
EST_MasterPlan + geometry: Geometrq [0.¥]

+ discipline: VarChar [1]

+ globalld: VarChar [1

+ depthBelowGround: integer [1]
+ conditions: VarChar [1]

+ elementType: VarChar [1]

+ masterPlaniD: Oid [1]

+ name: Characterstring [0.1]

+ organizerReference: URL [0.1]

+ SEIAConducted: Boolean [0.1]

+ modifiesGeneralPlan: Boolean [0.1]

Classes from LADM used for + planningObjective: CharacterString [0.1] +Sc‘i}rpelcr:1?.gr(g(tn intager [02]

+ strategicPrincipleAreas: CharacterString [0.1] + currentVolume: integer [0.%]

. *
this check +/ geometry: Geometry [0.7] + featureProtected: CharacterString [0.*]
- $P_PlanGroup + maxArealndications: integer [0.1]

1 Biseachybaved infager + maxHeightindications: integer [0.1]
+ label: Charuct.erstr[n [0 ]] + maxVolumelndications: integer D..I]

g 4 Ng - i % + otherConstructionindications: Characterstring [0.*]
+ landUseType: SP_HigherlevelSpaceFunction [0..*] + othetindications: Characterstring [0.°]
+ statusType: SP_StatusType
+ subFunctionName: CharacterString [0..1]
+ subFunctionType: SP_SubSpaceFunctionType [0.*]
+ surfaceRelation: LA _SurfaceRelationType (D.J]
+ typeOfBuildingIndications: CharacterString [0..*]
+ typeOfShapelndications: Churccterstring?o..*]
+ unitindications: Integer [0.1]

: VersionedObject

+ beginLifespanVersion: Date [0.1] = realWorldTime
+ beginRealWorldLifespanVersion: Date [0.1]

+ beginlifespanLastVersion: Date [0.1]

+ endLlifespanVersion: Date [0.1]

+ initiatedDate: Date [0.1]

+ computeArea(): Area
+ computeVolume(): Volume

: VersionedObject

+ beginlifespanVersion: Date [0.1] = realWorldTime
+ beginRealWorldLifespanVersion: Date [0..1]

+ beginLifespanLastVersion: Date [0.1]

+ endLifespanVersion: Date [0.1]

+ initiatedDate: Date [0.1]




3. Implementation
Scenarios where LADM can be used for Checks

CHECK: Compare the two most recent versions of the Detailed Plan “Central Park” to assess
whether they meet the Master Plan's greenery requirement of at least 30% of the total plan area

1~ WITH latest versions AS (
2 SELECT
3 dp.detailed_plan_id,
4 dp.name AS plan_name,
5 dp.begin_lifespan_version,
6 dp.end_lifespan_version,
7 dp.master_plan_id,
8- ROW_NUMBER() OVER (
9 PARTITION BY dp.detailed plan_id
16 ORDER BY dp.begin_lifespan_version DESC
11 ) AS version_order
12 FROM
13 est_detailed plan dp
14 WHERE
15 dp.detailed_plan_id = '1@1' -- Example plan ID for comparison
. 16 AND dp.begin_ lifespan_version = dp.begin_lifespan_lastversion -- Identifies the most recent version
17 )
Example SQL query in the . .
19 lv.detailed_plan_id AS detailedPlanID,
database 20 1v.plan_name,
2. 1v.begin_lifespan_wversion AS plan_start_date,
22 lv.end_lifespan_version AS plan_end_date,
23 SUM(CASE WHEN du.discipline = 'dp_haljastus' THEN du.current_area ELSE © END) AS greenery_area,
24 SUM(CASE WHEN du.discipline = 'plan_ala" THEN du.current_area ELSE @ END) AS plot_area,
A5 ROUND(
26 SUM{CASE WHEN du.discipline = 'dp_haljastus’ THEN du.current_area ELSE @ END) /
27 SUM{CASE WHEN du.discipline = 'plan_ala' THEN du.current_area ELSE © END) * 1@, 2
28 )} AS greenery_percentage,
29 mp.strategic_principle_areas AS master_plan_requirement
3@ FROM
31 latest versions lv
32 JOIN
33 est_detailed_unit du ON lv.detailed_plan_id = du.detailed_plan_id
34 JOIN
35 est_master_plan mp ON lv.master_plan_id = mp.master plan_id
36 WHERE
37 1lv.version_order <= 2 -- Select the last two versions based on lifespan versioning
38 AND mp.strategic_principle_areas ILIKE '#min 30% greenery for an area of 5000 square metersh’
39 GROUP BY
40 lv.detailed plan_id, lv.plan name, lv.begin lifespan_version,
41 lv.end_lifespan_version, mp.strategic_principle_areas;




3. Implementation
List of Compliance Checks

—
.

Version comparison of detailed plans
Maximum building height

Building distance

Cadastral border distance

Fire hydrants

Greenery demands (%)

General access to the plot

Protected area requirements

© ® N o o B W N

Check area measures

—
=

Design in buildable area

Some checks need only Detailed Plans (DP) for local rules, while others

need both Master and Detailed Plans (MP-DP) for broader compliance. [Detailed Plans (DP), Master Plans (MP)]




4. Implementation
List of Compliance Checks: Example

Does the Detail Plan comply against Master Plan regulations w.r.t. Maximum building height ?

MAX 15 meters height

Detailed Plan

Master Plan




4. Implementation
List of Compliance Checks: Example

“The height of the buildable area in Detailed Plan cannot exceed the max. height of the Master Plan”

Visualize the results of the detailed plan check

Check-Ul PoC @ Estonia check prototype [
e f i = P .5 \ G S \ % R
= : I am N\ Z =
” L > e By
i X Detailed plans = —7Fn AT
3 2 —\ T -
] - Zim Ly
[0 Admiraliteet ~ C—Znm
' @ Area measures v e
' @  Greenery requirements v \ 3m. 23m
@  Maximum height ~ =
Check whether the maximum height of the buildable - =
areain the detailed plan is equal or less than the 5
maximum building height described in the master
plan for the buildable area in the plot — _
A VWARNNG A 5
4/4 Success. 0 Fail, 1 Warning \
dp_hoonestus_2n4tysWu3ZY00000000Cuw % = TS
@ Masterplan height is 23m. building height & - <
is 20m
dp_hoonestus_2n4tysWuazy00000000Cu_ ¥
@  Masterplan height is 23m, building height @ e
is 20m
i
dp_hoonestus_2n4tysWuaZy00000000Cv2
@  Masterplan height is 23m. building height @ \
is17m vi |
== bird - N .
dp_hoonestus_2n4tysWu3ZY00000000Cv6 = ” 5 / N\ N
@ Masterplan height is 23m, building height \ / /
is 3m / / >
/ / N
,,,,,,, R - B DA S LA /. / M MUK
2l N SN / W / AN




4. Implementation

Options in the user interface

X

[ Admiraliteet

[ Louna

[ Pohi

e
e
e

Area measures
Greenery requirements

Maximum height

Building distance

@

comply with the minimal distance (8 m) to other
buildings from the Digital Twin

WARNING
A 9/12 Success, 0 Fail, 3 Wamning

dp_hoonestus_7
no existing buildings in buffer, closest

® building is dp_hoonestus_4 with 10.8m
distance
dp_hoonestus_1

&) no existing buildings in buffer, closest

building is dp_hoonestus_2 with 11.12m
distance

_do _hoonestus 6

Detailed plans

v

v

~

v

v

v

~

Check that calculates whether the buildable area's

®©

©

-

1_> Available Checks

——) Description of the check

Dataset ' ‘

—— Check results with additional
comments on the results




5. Conclusion

The integration of LADM Part 5 with BIM/IFC models improves
standardization and interoperability in compliance checks between
spatial plans, enhancing quality and consistency of plans as basis
for the permitting process in Estonia

The case study demonstrated that using digital models streamlines
the compliance check process, reducing errors and improving
efficiency compared to traditional manual methods

NKK




4. Future Research

Scale the prototype to real-world workflows with larger datasets
Improve Improve IFC-LADM mapping and standardize urban-scale data use
Explore CityGML’s potential for planning and zoning checks
Establish consistent frameworks for Estonian spatial planning data
Integrate Integrate additional LADM standards for comprehensive systems

Test Test LADM Part 5 in diverse countries and planning contexts

Develop Develop advanced algorithms for more thorough compliance checks




4.1S0 DIS 19152-5 feedback

 LADM Part 5 classes and attributes align well with spatial
plan data and infrastructure of Estonia

* The framework is flexible enough to add or omit necessary
features

* The Geometry attribute is notably missing from plan classes
(e.g., SP_PlanUnit, SP_PlanUnitGroup), indirect via
LA_BoundaryFaceString and LA_BoundaryFace

* [twould be helpful for the standard to include example
country profiles to assist with implementation




Thank you.




