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Hellenic Cadastre – Background
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Municipalities Area (km2) Rights

Operating 
Cadastre

396 

6,9%

9.656

7,4%

11.069.161

28,4%

On-going 
cadastral 
surveys

4.735 

82,0%

117.712 

89,9%

17.907.233 

45,9%

Under 
tendering

593 

10,2%

2.735

2,1%

8.338.156 

21,4%

Other 51

0,9%

771

0,6%

1.706.260 

4,3%

Operating Cadastre

• Cadastral parcels: 2.567.679

• Properties: 5.806.066

• Interim cadastral offices: 118 (~30%)

The Hellenic Cadastre has been under 

development since 1995



Hellenic Cadastre – cadastral data acquisition (1)

The spatial cadastral data derived

from:

 the cadastral survey process

 digitization of parcel boundaries in

orthoimages

 spatial cadastral data are included in

administrative acts

 boundaries of coastal areas and 

forest areas
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Hellenic Cadastre – cadastral data acquisition (2)

The spatial cadastral data derived

from:

 verification of spatial data using the

data collected in the collection of

owners declarations– topographical 

diagrams

 spatial data from property deeds 

(area, length of parcel sides e.t.c.)

 participation of the owners (indicate 

cp boundaries)
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… location “Katsouli” of the

territory of the Municipality

of Salamis, not included in the

urban development zones, shown

with the upper case letters A-

B-C-D-A on the topographic

diagram that was drawn by the

architect engineer E… M… and is

attached to my November 19,

1993, contract, has an area of

one hundred and eighty five and

90/100 (185.90) sq. meters and

borders, according to the

diagram, on the North and along

the face C-D that has a length

of fifteen and 60/100 (15.60)

meters with the property of E…

Ps…, on the South, along the

face A-B that has a length of

fifteen (15) meters with a four

(4) meter wide road, on the

East and along the face B-C

that has a length of eleven and

80/100 (11.80) meters with a

property of unknown owner, and

on the West, along the face A-D

that has a length of twelve and

50/100 (12.50) meters, with a

four (4) meter wide road. The

same land parcel is also shown…



Hellenic Cadastre – basic notions and key requirements

 The Hellenic Cadastre is today under 

development 

 Involving property owners in the

process (petitions for correction / 

objections)

 Partially created using External 

Contractors

 If detected errors or non conformities in

the data are corrected by the contractor

 The management of cadastral data is

fully digital

 The spatial information is fully

connected with legal and property

information

 Every part of land at the municipal level

(including roads, streams, special areas

etc.) are cadastral parcel

 For the creation of spatial data, we

have recent (2015) and complete

(full coverage) reference data

 Use of Hellenic Positioning System 

(HEPOS) in field measurements

HEllenic POsitioning System is a system that provides
high-accuracy satelite-based real-time positioning

services using the Global Positioning System (GPS).
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linked to spatial data via KAEK 
(a 12-digit national cadastral reference)

Properties

Beneficiaries

Rights-Transactions

Documents
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Hellenic Cadastre – Cadastral data model
Descriptive cadastral database schema  

Linked to spatial 
data via KAEK 

(a 12-digit national 
cadastral 
reference)
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Hellenic Cadastre – Cadastral data model 
Spatial cadastral database schema (1)

Feature types

Topological relationships
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Cadastral parcels

Cadastral zoning

Administrative unit

Hellenic Cadastre – Cadastral data model 
Spatial cadastral database schema (2)
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Greek Cadastre – Spatial feature catalog

Layer Description
Feature 

type

PST Cadastral parcels Polygon

ASTOTA Municipality boundaries Polygon

ASTTOM Cadastral sectors Polygon

ASTENOT Cadastral sections Polygon

MRT Mining areas Polygon

BLOCK_PNT XYZ Control points point

VST Independent buildings (Vertical ownerships) Polygon

EAS Ways of passage (Servitude) Polygon

BLD Buildings point

ASTIK Urban areas Polygon

EIA Special property objects Polygon 

EIA_PNT Special property objects point

Roads Road network Line

OIK Settlement boundaries Polygon

CBOUND Boundaries of urban zone areas Polygon 

DBOUND
Administrative acts (consolidations, land 

distributions, urban consolidation plans)
Polygon

FBOUND areas Polygon 

POI Points of interest Point 

POL Parcel identification marks Point

For all cadastral data are not

overlapping entities within the

same layer

The ASTOTA polygon must be

composed entirely of ASTTOM 

polygons

The ASTOTA polygon must be

composed entirely of PST 

polygons

The ASTOTA polygon should 

include entirely ASTIK polygons

The ASTENOT polygons should 

be included in the ASTTOM 

polygons

The ASTIK boundaries should not

intersect with the boundaries of

the PST polygons

The VST polygons should be 

included in the PST polygons

The EAS polygons should be 

included in the PST polygons

The BLD points should be 

included in the ASTOTA polygon

e.t.c.

Data model basic 
requirements and constraints



Quality Assurance of cadastral data

The quality control processes performed by Hellenic Cadastre aim at ensuring

the completion of Hellenic Cadastre at scheduled time and budget and with

known sufficient quality.

They are divided into the following main categories: 

• Monitoring and controlling of the proper implementation of the approved 

Contractor’s Quality Plan  

• Auditing of Processes and Services provided by the Contractor

• Quality control of cadastral project deliverables

Quality control results may either lead to deliverable acceptance or

identification of deviations from the requirements of the technical

specifications and contract documents.

In case of deliverable non-acceptance, the contractor receives written report

of corrective actions and additions to be re-submitted for further checks by

HC.
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Quality Control of Deliverables

1995-2008: Quality control concerned mainly confirmation of the compliance of

cadastral data of the final deliverables (descriptive and spatially) with the requirements

of technical specifications.

The choice of non-receipt by HC of intermediate deliverables for quality control, resulted

in the submission of a large number of petitions for correction and objections by the

beneficiaries, which in many cases reached in number 15% to 20% of the total of

cadastral data.

Taking advantage of the experience acquired during pilot programs of the Hellenic

Cadastre, HC:

 changed the institutional framework of land registration (one public presentation / suspension

instead of two),

 reform the technical specifications,

 added intermediate deliverables of cadastral databases,

 designed a new, more effective quality control system.

2008–present: The quality control processes are performed during the cadastral survey

procedure according to HC Quality Model (compliant with ISO 10005:2005).
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Impact of the adopted new QA/QC 
approach on project implementation
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QC old
approach

Quality 
Model
(new 

approach)

B Phase 
Urban 

centers 
QC old 

approach

B Phase 
Urban centers
Quality Model

(new 
approach)

Average delay to contract duration due to QC 24 months 3 months

Percentage of “objections” and “petitions for 
correction”  submitted by beneficiaries

17,5% 3,1%

Number of deliverables (Final / Intermediate) 4 / 0 4 / 7 4 / 0 4 / 7

Average number of submissions/re-
submissions of deliverables

8,3 1,2 8,3 1,2

Person-days per contract required by HC 
personnel to carry-out QA/QC

170 345 170 345

Average cost of a person-day (€) 99,63

Person-months required for QC 702,7 1426,0 166,2 337,3

Cost QC (€) 1.575.105 3.196.536 372.605 756.170

Difference (HC person-months) 723,3 171,1

Difference (HC cost in €) 1.621.431 383.365

Time

Cost Quality



Financial benefits 
resulting from using the new QA/QC approach

Malta 06 February 2018 SDQ 2018 13

Financial Benefits (€)
Entire program 

(after 2008)
B Phase 

Urban centers

Cost reduction due to shorter period of operation of cadastral 
surveying offices during development

1.155.197 288.147

Reduction in the cost of cadastral surveying contracts due to 
shortened period of operation of cadastral surveying offices

34.490.843 9.322.060

Reduction in the cost of Objections Committees 9.445.797 2.356.120

Total 44.091.837 12.146.327

Difference (HC save cost in €) 43.470.406 11.582.962



Economic benefits 
resulting from using the new QA/QC approach
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Economic Benefits (€)
Entire program 

(after 2008)
B Phase 

Urban centers

Benefits to beneficiaries due to time saved for not having to 
fill-out, submit, and follow-up objections that are avoided 
through improved QA/QC processes

147.705.120 36.842.942

Cost saved by beneficiaries for not having to pay objections 
fees (5 €/objection)

9.054.239 5.766.819

Benefits to professionals from time saved to carry-out 
cadastral transactions during operation

22.177.461 5.531.852

Benefits to beneficiaries due to shortened time period in 
which land transactions must be registered both to the official 
Registry System and the cadastral system (under 
development)

55.155.420 15.217.459

Benefits from the earlier exploitation of public property assets 
discovered and attributed to the State through the cadastral 
surveying process

334.234.657 300.987.452



Hellenic Cadastre – Cadastral data 
Work flow and deliverables
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Intermediate Deliverables

After 3 months 
Boundaries 

delivery

Final Deliverables



Hellenic Cadastre Quality Model – QC WBS
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Hellenic Cadastre Quality Model – QC Matrix
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Hellenic Cadastre Quality Model – Action Plan
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Hellenic Cadastre Quality Model
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HC Spatial data Quality Model
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ContentStandards

ISO 19103 - Conceptual schema language 
ISO 19107 - Spatial schema
ISO 19108 - Temporal schema
ISO 19109 - Rules for application schema
ISO 19110 - Feature cataloguing methodology
ISO 19111 - Spatial referencing by coordinates
ISO 19112 - Spatial referencing by geographic identifiers

ISO 19113 - Quality principles

ISO 19114 - Quality evaluation procedures
ISO 19115 – Metadata
ISO 19115-2 - Metadata - Part 2: Extensions for imagery and 
gridded data
ISO/TR 19121 - Imagery and gridded data 
ISO 19123 - Schema for coverage geometry and functions 
ISO 19124 - Imagery and gridded data components
ISO 19126 - Profile - FACC Data Dictionary
ISO 19127 - Geodetic codes and parameters
ISO 19129 - Imagery, gridded and coverage data framework
ISO 19130 - Sensor and data model for imagery and gridded 
data
ISO 19131 - Data product specification
ISO 19137 - Generally used profiles of the spatial schema and 
of similar important other schemas

ISO 19138 – Data quality measures

New revision 
ISO 19157: 2013

Geographic Information – Data 
quality

Spatial Quality 
Model

ISO 19113 
& ISO 19114

Implementation 
of Quality 

Measurements 
ISO 19114

Quality Control
ISO 19114

Metadata
ISO 19115



HC Spatial data Quality Model
Cadastral Parcels
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Full Inspection Sampling Inspection Sampling Inspection

If there are errors (error number> 0) 
the subset should be rejected, and a 
report with corrective actions prepared 
and sent to the contractor 

ISO 2859 FGDC : Geospatial Positioning 
Accuracy Standards - Part 3: 
National Standard for Spatial Data 
Accuracy

Full compliant with 

ESDIN QM for cp
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HC Spatial data Quality Model

Quality Evaluation (1)

Selection of applicable 

quality parameter

Evaluate

Determine the QC result

QM

Deliverable 
(Dataset)

Start evaluation

Report quality result

Quantitative

Report quality result

Pass / Fail
Conformance 

level

Check

Send report and 

corrective actions to 

contractor

Fail Accept the 

deliverable

Pass

Product 

specification

Finish evaluation
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HC Spatial data Quality Model

Setting quality parameters (1)

Feature type / 

Attribute

PST / Shape (parcel geometry)

Data Quality Element DQ_Positional Accuracy

DQ_Absolute External Positional Accuracy

Quality measure Mean value of positional uncertainties (2D) / id 28

Scope All items classified as “cadastral parcels” set in the dataset.

Measure Root Mean Square Error (RMSExy) 

Measure definition Geometric accuracy of cadastral parcels with regard to the 

adopted geodetic reference system (EGSA’87). 

Result value type Measure

Result unit -

Evaluation method 

description

Mean value of the positional uncertainties for a set of positions 

where the positional uncertainties are defined as the distance 

between a measured position and what is considered as the 

corresponding true position.
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HC Spatial data Quality Model

Setting quality parameters (2)

Feature type / 

Attribute

PST / Shape (parcel geometry)

QC Range Urban areas

No of field control points= [(area in acres x 0.1)/480]x20

Agricultural & other areas

No of field control points= [(area in acres x 0.1)/12000]x20

Sampling inspection using Federal Geographic Data Committee 

standards, Subcommittee for Base Cartographic Data 

Based on “Geospatial Positioning Accuracy Standards –

Part 3: National Standard for Spatial Data Accuracy”

QC procedure Field measurements

Reference data -

Hardware / Software GPS receiver and Total Station / ArcGIS and Autocad SW

QCR type / format MSExcel file & Shapefile

Conformance level Urban areas: RMSExy ≤ 0,56m

Agricultural & other areas: RMSExy ≤ 1,41m

Sample: 31 contracts

12.107 field control points
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HC Spatial data Quality Model

Quality Evaluation (2)

Field measurement planning

Field measurements



Identifying and targeting checkpoints in spatial cadastral data  
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HC Spatial data Quality Model

Quality Evaluation (3)
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Filling the Quality Control Record

Checklist in MS Excel Format

Col Description

A Checkpoint Number

B Checkpoint description

C X-coordinate of field measurement

D X-coordinate of checkpoint in spatial cadastral 
dataset

E ΔΧ= Χ field – X dataset  

F RMSEx= sqrt[Σ(ΔΧ)2/n]

G~J The same for Y-coordinate 

K RMSExy= sqrt [ΔΧ2 + ΔY2]

(1) Conformance 
quality level

(1)

(2) Quantitative data 
quality result

(2)

(3) Pass/Fail data 
quality result

(3)

HC Spatial data Quality Model

Quality Evaluation (4)



Quality Control of Deliverables 
Implementation of spatial QM

Intermediate deliverables:

• The intermediate deliverables aimed at detecting methodology errors and 

the inspection results are sent to the contractor to take them into account in 

the creation of final deliverables

• The correction of errors and additions of intermediate deliverables are 

controlled by HC during the final deliverable’s quality control 

Final deliverables:

• Acceptance of the final deliverables is determined by NCMA

• If the deliverable meets the technical specifications requirements, it will be 

accepted, otherwise will be returned to the contractor for correction

• The contractor corrects the deliverables and delivers them again for 

verification

In both cases the results of quality checks are reported to the contractor using 

standardized quality control records (checklists, shapefiles, access files e.t.c.)
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Quality Control of Deliverables 
Implementation of QM (1)
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Quality control of Intermediate deliverables

T
h
e
m

a
ti
c 

d
a
ta

Data uploading

Legal inspection

Technical inspection

S
p
a
ti
a
l 
d
a
ta

Parcel boundaries correctness based on the delineated boundaries of the 
properties as shown on orthoimages

Implementation correctness of topographical diagrams 

Implementation correctness of bounding parcels within administrative acts

Cadastral parcels area compatibility (area in cadastral data vs area in deeds) 

The ability to detect non-localized properties 

Possible errors on parcel boundaries using neighboring parcels 

Geometric accuracy of spatial data with field measurements

DQ_Element: Completeness Logical 

Consistency

Positional 

Accuracy

Temporal 

Accuracy

Thematic 

Accuracy



Quality Control of Deliverables 
Implementation of QM (1)
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Quality control of Intermediate deliverables

T
h
e
m

a
ti
c 

d
a
ta

 &
 S

p
a
ti
a
l 
d
a
ta

Completeness of deliverable, structure and content correctness 

QC-lawyer and QC-Tech team perform quality control of land properties in the 
cadastral data base by employing stratified sampling. The sample size is 50 to 70 
land properties per delivery

QC-lawyer and Supervisor / QC-Tech team perform quality control of objections and 
petitions for corrections in the suspension cadastral data base, by employing 
stratified sampling            (data uploading)

QC-lawyer and Supervisor / QC-Tech team perform quality control of the reformed 
cadastral data base. On the first reformed cadastral database (revised according to 
the decisions of the Committees), checks are run to confirm the correctness of 
implementation of decisions of the Committees, by introducing a stratified sampling 
inspection       (data uploading)
The sample size and acceptance limit is determined using Procedure A of ISO 2859-2. 
The Acceptance Quality Limit (AQL) set at 2,5%.

DQ_Element: Completeness Logical 

Consistency

Positional 

Accuracy

Temporal 

Accuracy

Thematic 

Accuracy



Quality Control of Deliverables 
Implementation of QM (1)
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Quality control of Final deliverables

T
h
e
m

a
ti
c 

d
a
ta

Data uploading

Legal inspection

Technical inspection

T
h
e
m

a
ti
c 

&
 S

p
a
ti
a
l 

d
a
ta

 

Completeness of deliverable, structure and content correctness 

Correlation of spatial data with corresponding thematic data 

QC-Tech team checks the completeness and content correctness of contractor’s 
internal audit report

Quality indicator of cadastral data

O
th

e
r

Scanned documents 

DQ_Element: Completeness Logical 

Consistency

Positional 

Accuracy

Temporal 

Accuracy

Thematic 

Accuracy



Acceptance sampling of cadastral data (1)
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Based on the technical specifications of the Hellenic Cadastre, in order to determine

the acceptability or rejection of the deliverables, an sampling check is carried out

according to procedure A of ISO 2859-2: 1985 "Sampling Procedures for Characteristic

Control - Part 2: LQ for Single Batch Inspection"

Comprising of:

 Legal control of registered property rights and titles (QC-lawyer)

 Quality control of spatial cadastral data (QC-Tech team)

Acceptance sampling 
using ISO 2859-2

Lot size All items classified as “properties” set in the dataset.

Limiting quality (LQ) 12,5 for Suspension database / 8,0 for First registrations database

Sampling method Random sampling

Sampling unit Property (spatial & legal information)

Sampling range Number of sampling units (n) according to LQ

Conformance level Number of nonconforming unis – acceptance number (Ac) according to 
LQ



Acceptance sampling of cadastral data (2)
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Quality Parameters

Location of cadastral parcel

• Address

• Place name / Toponyms

Correctness of neighboring owners

Correctness of parcel area

• Compatibility compered to “Compatibility zone”

• Compatibility with neighboring ownerships areas

• Compatibility with the area from documents of declared rights

• Equality with GIS area

Correctness of parcel boundaries

• Compatibility with materialized parcel boundaries on orthoimages

• Number of sides of parcel in comparison with those described to registered deeds

• Dimensions of every side of parcel in comparison with those described to registered deeds

Completeness of buildings 

• All buildings shown in orthophotos have been registered in the database of descriptive 
cadastral data

The same sampling inspection also 

performed at each intermediate 

deliverable         

(sample: ~ 60 parcels / delivery) 



Acceptance sampling of cadastral data (3)
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Quality Indicator of cadastral data
Quality Control Records (checklist)

• Each field of QCR completed with the result of quality control (Boolean value - Pass / fail)

and in column “Notes”, the inspector describes the divergence from the requirements of techical specifications

• In column “Result”, completed with the final data quality result of inspection (Boolean value - Pass / fail)



Effectiveness of the quality control methodology
Public Suspension figures 
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Datasets Rights Petitions for correction and 
Objections

Acceptance limit

(AQL)

Result

(average)

236 6,522,190 250,590 5% 3,8%

Percent



Conclusions

“The project's success is mainly based on the following factors:

Both Contractors and HC use a detailed quality plan based on ISO 10005,

Mandatory implementation of internal quality checking (similar to the quality

controls of HC) is performed by the Contractors and results are submitted to HC

for checking and validation,

Implementation of quality control by HC using a Quality Plan and detailed quality

procedures is performed by trained staff and using custom software applications,

The effectiveness of the quality control methodology that is adopted by HC has

resulted in very small percentages of appeals and petitions for correction by

owners in the suspension cadastral database (avg 3,4% & <1,5% in spatial data).”

[Status report on Dec 6, 2016 of the World Bank. Work group on the Hellenic Cadastre]

Current status 3,8% & <1,5% in spatial data

Reykjavik, 31/05/2012 QKEN – Plenary meeting 36



Thank you for your attention


