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Background and rational
Definitions and methodology

» Key spatial and non-spatial concepts

e LPIS Core Conceptual Model (LCM)

* Model Boundaries
» LPIS Data Model
» Reference parcel of LPIS

e Conclusions
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Common Agricultural Policy: Direct payments to farmers
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Aid to farmers (area based)

EU budget of €35 billion to 8.7 million aid applications (2007)
DG AGRI / CAP

2nd PILLAR
Rural Development

Good Agricultural & Environmental Condition

1st PILLAR
SPS / SAPS + direct aid

Public/Animal
health&welfare

Environment
directives
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field inspectors lity Land use/ area checks

farmers 5 year commitment

yearly declaration |:

custodian Land Parcel Identification System IACS
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e 1992 - first IACS-LPIS implementations, alpha-numerical
databases

e 2005 - first operational year of GIS based LPIS systems
=—J’~ J‘In "lb - m

e The EU regulation set up
subsidiarity principle

e 27 implementations based o

dlfferent ty s
Reference Parcel -
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e CAP issues: geographic data for support of 1st
and 2" pillar, integration of environmental and
rural development data, agricultural indicators

e European initiatives: INSPIRE, GMES, LUCAS

e Cross-sector issues of data flow at the farm
level: FieldFact, AgriXchahge
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FIELD MACHINERY PEOPLE ENVIRONMENT BUSINESS

XML, GML, KML 1SO 11783 vCard FOAF DWML, Weather XML,
15019100 ISOBUS XMeld
task controller XML
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anoveancommssion EU- Initiative — INSPIRE Directive EC 2007/2
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5;’%‘;‘ Purpose and Scope ;@i

Data interoperability and sharing through harmonisation within a service
architecture requires:

e promote tools and international standards (ISO 19100 series, OGC ) for
creation spatial data infrastructure (SDI),

e introduce the framework of conceptual modelling for thematic data
application schemes

In particular, for the IACS-LPIS domain, harmonisation needs:

e ‘As-is analysis’ - inventory and analysE of the European regulatory
requirements & National implementations

e develop a generic LPIS Core Model (LCM)

e produce a UML/GML schema and architecture for compliance testing
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OBJECTIVE
« Standardization does NOT aim at having a single system running in all MS

» The purpose of standardization consists in identifying and documenting
common structures in data and process models

Conceptual Core Model

e represents general modelling knowledge that can
be reused and permits the translation:

—from generic model to national implementation
—from one conceptual realm into another,

e domain (national) models used to extract
commonalities for the core model,

e domain (national) models will extend the core
model according to their own requirements

e to test conformity, individual mapping is needed
between each national model and the core model

HE FIG Working Week, Stockholm, Sweden, 14-19 June 2008
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instruments: i .
Conceptual formalism framework

methodology is provided by ISO |’_ 7 j T T I
19100 series I /@>\ e e /
I Py R
the same methodology is applied by~ Universe of Discourse 1 | ‘I
INSPIRE working documents, v U_nivzse_of Efscium_ezl

e.g. D2.6: ‘Data Specifications’ REAL WORLD

l Defined in

Conceptual
ptu I:"> Conceptual Model

formalism

Formally represented in

Conceptual Schema
P I:> Conceptual Schema
Language, UML
HE FIG Working Week, Stockholm, Sweden, 14-19 June 2008

adopted from ISO 19101)
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Universe of Discourse:
CAP

Document the
requirements

Use Cases II

Model of the UoD in terms
of the concepts

The definitions of the feature
types and their properties are
derived from UoD

Data
Feature
catalogu

Model of feature
types

Model of structure and
content of data in
terms of UML diagrams

Application schema

Data logical structure
according to the
application schema

IHE (adopted from ISO 19109)
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System functionality — goal oriented analysis

Universe of Discourse:

o 1

Document the Use Cases II

requirements

Model of feature Data
t Feature
ypes catalogu

Application schema
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The Regulation (Council Reg (EC) No 1782/2003, Art 17) state that each MS shall set
up an Integrated Administration and Control System (IACS) as a tool to manage
direct payment support at national level. IACS should be established as (Art.18(1))
‘computerised data base’ (read = information system) and containing following
components:

(b)Ian identification system for agricultural parcels;l —LPIS
c) a system for identification of entitlements;

d) register for aid applications;

e) an integrated control system;

f) identification system for farmers.

(
(
(
(
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cd Packages

A . - Farmers register
Aid Appl Regist

- — | + Farmer
+ AidApplication | + Farmers Association
+ AgriculturalParsel

] + FarmerSketch ] + NaturalPerson

001 oo

(from Colg}‘non classes) (from (479’?7'"0" classes)

Update Model "\‘ ,/’

] + Anomaly K

LR ]

__] + RegularUpdate ‘i.__;_; f + UpdateStatus +1S0 19103 Conceptual Schema Language
">~ ||g * ReferenceParcel +1S0 19107 Spatial Schema

(from LPIS) 5| + CadParcel +1S0 19108 Temporal
=] + AgrParcel +1S0 19112 Location by Identifier
Control Model PR Sy ;?]stliJCkk +1S0 19115 Metadata
— N =] + PhyBlocl +1S0O 19119 Services
+ ConrtolDossier o 5] + Cartographic reference B +1S0 19123 Coverages

(from Design Model) _.--="" : * Big(;tezlohr;throto +1S0 19141 Moving Features
g + Update Mode!

e’ (from 1SO Standards)
Cross Compliance
P (from Common classes)
+ FarmingLimitation

(from Common classes)
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Commission Regulation (EC) No 796/2004 Art 2

(1a) Agricultural parcel
shall mean a continuous area of land on which a single crop
group is cultivated by a single farmer. However, where a
separate declaration of the use of an area is required in the
context of this Regulation that specific use shall further limit
the agricultural parcel;

(26) Reference parcel

shall mean a geographically delimited area retaining a
unique identification as registered in the GIS in the Member
State’s identification system referred to in Article 18 of
Regulation (EC) No 1782/2003;

Art 6(1) CR 796/2004

the identification system for agricultural parcels .... shall
operate at reference parcel level such as cadastral parcel,
or production block which shall ensure unique identification

each of reference parcel
E FIG Working Week, Stockholm, Sweden, 14-19 June 2008
from W. Devos, CAPIGI, Dublin, 8-9 April, 2008
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Agricultural parcel (AP)
»Concept of IACS; subject of payment and control
»Represented in aid application register
»Related to farmers’ register

Reference parcel (RP)
»concept of LPIS for referencing and allocating of AP as well as determining of
area;

»core data layer maintained and updated in LPIS
1st step - Modeling Core content

Areas of farming limitation
f?colnr::epts of SMR’s: Environment Directives and Directives on public and animal
ealt
»concepts of good agricultural and environment conditions -GAECs (national
measures)
»external data layers from different sources,
>standardization and harmonization links to INSPIRE directive 2" modeling step

E FIG Working Week, Stockholm, Sweden, 14-19 June 2008
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cd Logical business model /

Name: Logical business model
Package: Logical model

Version: 1.0 Aid Application Register:AgriculturalParcel
Author: - MARS-PAG Aid Application Register::
A'i’d licati g - + ReferenceParcellD: CharacterString
aeplication + declaredArea: float
+ applicationID: <>—1 + landUse: Code
+ farmerlD: CharacterString “ |+ cropCode: Code
= + paymentType: char
1 cultivates +/ determinedArea: float
submits 0~
0.*
1 (1
- - - e fEE IS S . . . ..
Farmers register::Farmer I contains 1
+ farmerlD: CharacterString GM_Polygon GM_Polygon
- farmerName: Name «FeatureType» «FeatureType»
- farmerAddress: CharacterString I LPIS::ReferenceParcel Cross C li :FarmingLi
+cor
+ uniquelD: CharacterString e typeOfCC: char
I + referenceArea: float 0.7 4 regulatedBy: char
+ effectiveDate: Date + farmingLimitation: boolean
+/ digitisedArea: float + «enumeration» typeOfLimitation: CodeList
I +/ farmerArea: float
|
| ]
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cd LPIS logical data model

Aid Application Register::

AgriculturalParsel
+ ReferenceParcellD: CharacterString GM_SurfacePatch
+ declaredArea: float «type»
+ landUse: Code A -
+ cropCode: Code Coordinate geometry::GM_Polygon &
+ paymentType: char
+/ determinedArea: float > boundary: GM_SurfaceBoundary

o + spanningSurface[0..1]: GM_Surface

+contains|( 1

«F‘Ty;ﬁ

ReferenceP:

Shce ace «FeatureType» ISO 19107

uniquelD: CharacterString
+ referenceArea: float
+ effectiveDate: Date
digitisedArea: float
farmerArea: float

Cross C li Fari

ntains
t; fffffff + typeOfCC: char
! + regulatedBy: char

+ farmingLimitation: boolean
+ «enumeration» typeOfLimitation: CodeList

-_— - CV_Coverage
i «Abstract»
C ge Core::CV_Conti erage
Cam;(;re::)l;lrl'echepf:;ence DlgitalorthoRnot il
< T+ interpolationParametersType[0..1]: Record
+ interpolationType: CV_lInterpolationMethod

Art. 20 (1) 1SO 19123
ﬂﬁ! FIG Working Week, Stockholm, Sweden, 14-19 June 2008
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Art 6(1) CR 796/2004

the identification system for agricultural parcels .... shall operate at reference parcel level
such as cadastral parcel, or production block which shall ensure unique identification each of

reference parcel

ol 4
= Agricultural < Farmer < Physical Cadastral
parcel blockl/ilot block parcel
content / coverage one single crop one or several one or several do not match
group crop groups crop groups agricultural
pattern
applicants single farmer single farmer one or several one or several
farmers farmers
temporal aspect annual multi-annual semi-permanent | n/a

E FIG Working Week, Stockholm, Sweden, 14-19 June 2008

B JRC

EURDPEAN COMMISSION

LPIS type (2006)

s agriculture parcel
B 3 cadastral parcel + 1

[ 4 farmer block

[] 8 physical block + 1
[ 1 varies by Laender
2 MS in accession

4 MS have recently switched
type of reference parcel

E FIG Working Week, Stockholm, Sweden, 14-19 June 2008
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Aid Application Register:: «FeatureType» GM_SurfacePatch
AgriculturalParcel ReferenceParcel «type»
+ ReferenceParcellD: CharacterString < melﬂ: T aracterSimg Coordinate geometry::
+ declaredArea: float +eontal referenceArea: float GM_Polygon
+ landUse: Code 0. i1+ effectiveDate: Date n}
+ cropCode: Code +/ digitisedArea: float
+ paymentType: char claimedArea: float
+/ determinedArea: float + get ONitizewmmea ™ oat
+ get_Farmers_Area() : float
«FeatureType»
PhyBlock
«FeatureType»
CadParcel

«FeatureType»
FarBlock

«FeatureType»
AgrParcel

HHE FIG Working Week, Stockholm, Sweden, 14-19 June 2008
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e Unique identifier
v'unambiguous geographical identification of agricultural parcels for aid application.
v'unique under the national system

v'a key attribute for connection with other IACS and MS national registers

e Reference area

v calculation of the aid amount, also referred in the Regulations as ‘maximum eligible area’ and
caps the area of all APs that can be claimed for the RP concerned.

v ltis an attribute has official status (compare to legal area in cadaster system)
v calculated once, at the time when current version of the RP is approved.

e Effective date of the parcel
v date new version and new attribute values of the RP come in to force with respect to
third parties (e.g. Paying Agency) and registers
v'crucial for all bodies working with LPIS register

possible dates are (i) those of the proposal for RP modification made by farmer, LPIS
operator or inspector; or (ii) those specified within the time period when it is certain that
a change will occur in the future (e.g. changes in use rights, lease contract,
activating/transferring of entitlement).

* Geometry

HHE FIG Working Week, Stockholm, Sweden, 14-19 June 2008
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cd RefParcel_2 /

«FeatureType»
PhyBlock

+
+

+
+
+
+/
+

landUseCover: CharacterString
isLFA: boolean

::ReferenceParcel

uniquelD: CharacterString
referenceArea: float
effectiveDate: Date
digitisedArea: float
claimedArea: float

::GM_Polygon

+ boundary: GM_SurfaceBoundary

+ spanningSurface[0..1]: GM_Surface
::GM_SurfacePatch

+ interpolation: GM_Surfacelnterpolation = "planar”
+ numDerivativesOnBoundary[0..1]: Integer = 0

HHE FIG Working Week, Stockholm, Sweden, 14-19 June 2008
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«FeatureType»
FarBlock

farmerID: CharacterString
farmingMode: CharacterString
farmingLimitation: float
perpasturelD: CharacterString

+ o+ 4+

+
+
+
+/
+/

o
o

g

vineyardID: CharacterString

uniquelD: CharacterString
referenceArea: float
effectiveDate: Date
digitisedArea: float
claimedArea: float

::PhyBlock

landUseCover: CharacterString
isLFA: boolean

::GM_Polygon

+ boundary: GM_SurfaceBoundary

+ spanningSurface[0..1]: GM_Surface
::GM_SurfacePatch

+ interpolation: GM_Surfacelnterpolation = "planar"
+ numbDerivativesOnBoundary[0..1]: Integer = 0

HHE FIG Working Week, Stockholm, Sweden, 14-19 June 2008
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«FeatureType»
AgrParcel

+ cropGroup: CharacterString

+ paymentType: CharacterString
~:ReferenceParcel

+ uniquelD: CharacterString

+ referenceArea: float

+ effectiveDate: Date

+/ digitisedArea: float

+/ claimedArea: float

::FarBlock

farmerID: CharacterString
farmingMode: CharacterString
farmingLimitation: float
perpasturelD: CharacterString
vineyardID: CharacterString
::PhyBlock

+ landUseCover: CharacterString
+ isLFA: boolean

::GM_Polygon

+ boundary: GM_SurfaceBoundary
+ spanningSurface[0..1]: GM_Surface
::GM_SurfacePatch

+ interpolation: GM_Surfacelnterpolation = "planar”
+ numbDerivativesOnBoundary[0..1]: Integer = 0

+ o+ o+ + +
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cd RefParcel_2 /

«FeatureType»
CadParcel

parcelAddress: CharacterString
parcelName: CharacterString
parcelOwner: CharacterString
landUse: CharacterString

F—

3

+ uniquelD: CharacterString

+ referenceArea: float

+ effectiveDate: Date

+/ digitisedArea: float

+/ claimedArea: float

::GM_Polygon

+ boundary: GM_SurfaceBoundary

+ spanningSurface[0..1]: GM_Surface
::GM_SurfacePatch

+ interpolation: GM_Surfacelnterpolation = "planar”
+ numDerivativesOnBoundary[0..1]: Integer = 0

HHE FIG Working Week, Stockholm, Sweden, 14-19 June 2008




B JRC

EURDPEAN COMMISSION

Aid Application Registe
AgriculturalParcel

«FeatureType»
ReferenceParcel

+ ReferenceParcellD: CharacterString
declaredArea: float

¥

+ uniquelD: CharacterString
+contains|

landUse: Code 0.
cropCode: Code
paymentType: char

| determinedArea: float

o+

*

Reference Parcel types - WSC

«typen
Coordinate geometry::GM_Polygon

GM_SurfacePatch

{n}

¥

+ referenceArea: float
1 Date

+/
+/ claimedArea: float

s

get_digitized_Area(): float
get_Farmers_Areal() : float

5

+

boundary: GM_SurfaceBoundary
spanningSurface{0..1]: GM_Surface

+

+

|_Surface, GM_!

+

yg
GM I_Polygon(GM_SurfaceBoundary) : GM_Polygon

) : GM_Polygon

«FeatureType»
PhyBlock

+ \andUseCover CharacterSlnng
+ isLFA:

“:ReferencePal rca

+ uniquelD: CharacterString

+ referenceArea: float

+ claimedArea: float

+:GM_Polygon

+ boundary: GM_SurfaceBoundary

+ spanningSurface[0..1]: GM_Surface

+:GM_SurfacePatch

el CU SR ) + effectiveDat
0. teger

+ numDerivativesOnBoundary

«FeatureType»
FarBlock

farmerID: CharacterString
farmingMode: CharacterString
farmingLimitation: float
perpasturelD: CharacterString
vineyardD: CharacterString
::ReferenceParcel

+ uniquelD: CharacterString

+ referenceArea: float

: Date

-0 +/ digitisedArea: float

R

: float
: hyBlock
+ landUseCover: CharacterString
T

HE FIG Working Week, Stockholm, Sweden, 1

isLFA: boolean
£:GM_Polygon
+ boundary: GM_SurfaceBoundary
+ spanningSurface[0..1]: GM_Surface
::GM_SurfacePatch

+  numDerivatives OnBoundary[0.

+interpolation: GM_Surfacelnterpolation = " p\anaf
: Integer =

f

«FeatureType»
CadParcel

«FeatureType»
AgrParcel

+ parcelAddress: CharacterString
+ parcelName: CharacterString
+ parcelOwner: CharacterString
+ landUse: CharacterString
eferenceParcel

+ uniquelD: CharacterString

o

cropGroup: CharacterString
perpasturelD: CharacterString
vinlD: CharacterString
paymentType: CharacterString
::ReferenceParc

+ uniquelD: CharacterString

+ referenceArea: float

+ eflectiveDate: Date

+/ digitisedArea: float

+/ claimedArea: float

“:FarBlock

+ farmerlD: CharacterString

+ farmingMode: CharacterString
+ famingLimitation: float

+ ineyardiD: CharacterString
::PhyBlock

+ landUseCover: CharacterString
+ isLFA: boolean
+:GM_Polygon

+ boundary: GM_SurfaceBoundary
o

S

4-19 June 2008

1]: GM_Surface
::GM_SurfacePatch

+  numDerivativesOnBoundary[0..1]: Integer = 0

: float
+ effectiveDate: Date
digitisedArea: float
claimedArea: float

: GM_SurfaceBoundary
spanningSurface[0..1]: GM_Surface
M_SurfacePatch

interpolation: GM_Surfacelnterpolation = "planar”
numDerivativesOnBoundary[0..1]: Integer = 0

+

PR

+ interpolation: GM_Surfacelnterpolation = "planar’
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WMARSPAC Aid Application
Reagister::

AidApplication

Farmers
register::
Farmer

DigitalOrthoPhoto

CV_Coverag

«Abstract»
Coverage Core::
CV_ContinuousCoverage|
{n}

FIG Working Weel

Aid Application
Register::
AgriculturalParsel

.
. . ’ . ’ ’

/////”7 ///7”7 P

'é5:5'””@”””wxxx”m

I «FeatureTypen
PhyBlock

«FeatureType»
Stockhoim, Sweden, 14  AgrParcel
L

,,,
555/2 _ /
:
,55’ $$$$$$$$$$$$$
]

=

Aggregated Schema -+ WSC

32

«FeatureType»
Cross Compliance;
FarmingLimitation

//'//m

RegularUpdate::
TopChange

Control Model:: Aid Application
ConrtolDossier Register::
FarmerSketch
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Expected impact

Development of Core Conceptual Model could

e resolve many of communication problems

e facilitate meaningful exchange of information

e provide basis for efficient component-based system
development, which can easily adopt to changes in
domain and technology

Conclusions

Standard methodology is in place and used by
others domains.

Use of standard methodology insure interoperability
of LPIS data with other domains (INSPIRE)

We need to speak UML and GML!

HE FIG Working Week, Stockholm, Sweden, 14-19 June 2008
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Thank you for your attention!
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