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About this presentation..:—

- Purpose:

» Explain how procedures and information content are interlinked

» Highlight the role of the eligibility profile

» Show examples how legal requirements can be tackled through technical concepts

> Overview:
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LPIS as part of IACS

Subsystem of IACS based on GIS technology

Requirements are defined in legal acts

Main functional requirement: identification and quantification of

agricultural land potentially eligible for aid applications

User requirements:

» current and accurate data (farmers, inspectors, auditors)

» well documented information system with precisely defined concepts and clear
structure (auditors)

> clear business processes with the necessary information support (database
custodian, inspectors)

> interoperability with other sub-systems of IACS (third parties, users, auditors)

Information management in LPIS means to understand the

» Information content > Conceptual model

» Business processes » Dynamic model (use cases and activities)

> And how they are interlinked » Tracing mechanism between the two

Information content
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Create Core coneptual
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Conceptual model

* Model that defines concepts of the universe of discourse (ISO 19101)
> Reference parcel, agricultural area, EFA and their “accessories”

» Abstraction of real world phenomena in concepts (feature types) with presenting

their logical connections (model schema)
> May be presented in various forms

= In conceptual schema language (UML)

= Feature concept dictionary and feature catalogue

e Content: translation of requirements into technical concepts (model

elements)

» Semantic definition of features (legal, standard-based, technical)
» Description of features with properties (attributes, association roles)
> Rules applicable to the model elements (constraints)

e LPIS core model (LCM): technical representation of requirements

stemming from EU regulation
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-~ Definition --

Means a geographically delimited area retaining a unique identification
as registered in the identification system for agricultural parcels referred
to in Article 70 of Regulation (EU) No 1306/2013.

-- Description --

Basic spatial unit for the administration and geographical localization of
agricultural parcels. May contain one or more declared agricultural
parcels in IACS and may be cultivated by one or more farmers (or
producers association). Does not necessarily cover a territory
nationwide, but overlaps are not allowed.

NOTE. Definition in the past. Reference parcel - a continuous area of
agricultural land (production block) grouping together a number of
neighboring agricultural parcels (production units) cultivated by one or
more farmer(s) and delineated by most stable boundaries. Subtypes
(used in the past): CadParcel, AgrParcel, FarBlock, PhyBlock, TopoBlock
and MixedParcelType. In current model it is not implemented, since
these concepts are not core elements of IACS model.

Pt I

Properties described by attributes
and association roles

Constraints
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I C M ( 2) GML Identification system for agricultural parcels/

«CodeList»
EcologicalFocusAreaTypeValue

GML Identification system for agricultural parcels /  [lyilmreloy
+ temaces
o
«FeatureType» +  bufferStrips
EcologicalFocusArea +  hectaresOfArgoForestry
+  stipsOfEligi g
«property» +  stipsOfEligibleHectaresAlongFor(| —
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+

{ecologicalFocusAreaUoM} landscapeFeatureOtherProtected

Is generic enough to host specific requirements/ implementation options of the
MS/regions

-Indicates which are the extension points where specificities can be accommodated
-Documentation of definition and reusing concepts all over the model supports
consistency and conformity of eligibility i

From legal to LCM...from LCM to MS Eligibility
profile
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«FeatureType»
EcologicalFocusArea

«property»
+ metadata :FeatureLevelMetadata
+ecologicalFocusAreald :CharacterSting
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From LCM to MS eligibility profile of

z Eonvers\onFadDr Decimal [0, !D
+ weightingFactor ‘Decimal

+ unit :CharacterString

. Eeglocical =
{fﬁqwmwy GM_Object + geometry :GM_Surface
W W Tea
+ subjectToCollectivelmplementation :Boolean + subjectToCollectivelmplementation :Boolean
- 0.4 + 0.4
b 0.4 Y tati 0.4
L gonstraints constraints.
Smety Type]
«FeatureType» {ecologicalFocusAreaUoM}
ConversionParameter «FeatureType»
Conv ersionParameter
«property»
+ metadata :FeatureLevelMetadata «property»
+ _ecologil Zige Ecologi TypeValue + metadata :FeatureLevelMetadata

constraints
{unitUom}

-LCM
» Allows selecting geometry
» Provides the opportunity to use the

«FeatureType»
EcologicalFocusArea

«<property»
+ metadata :FeatureLevelMetadata
+ ecologicalFocushreald :CharacterSting

Typevalue

+ Type i TypeValue
+ weightingFactor :Decimal
+ unit CharacterString

constraints
{unitUom}

Eligibility profile
» Specifies the choice of geometry that has to
be used

conversion factor when reduced » Does not contain unnecessary options (e.g.

dimensions are used for spatial for surface representation conversion fgctor is

representation not needed)
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Eligibility profile
Set of one or more base standards or subsets of base standards,
and, where applicable, the identification of chosen clauses,
classes, options and parameters of those base standards, that are
necessary for accomplishing a particular function [ISO 19106:2004 -
adapted from ISO/IEC TR 10000-1:1998].
Connection of Eligibility profile with LCM:
» Changing semantics defined in LCM is not allowed, but where indicated,
narrower concepts can be applied (code lists)
> Options for attribute types are possible where indicated
> Extensions of existing concepts are possible when allowed by the legal
requirements (code lists)
> Extensions to accommodate additional, local requirements are possible, but
the concepts should not clash (overlap) with those, defined in LCM
Good documentation is necessary to
» For conformance testing (LPISQA - mapping for MTS)

» Facilitate the discussion with otherﬁolders (auditors) 10
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GML Identification system for agricultural...

«Leat
Quality assessment framew ork

Create Quality Model
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LPIS quality model

e Is necessary to define
» data quality measures and elements against which the quality assessment
process can be performed
» Concepts of sample based testing
» Support data and model test suites (DTS and MTS)

e Is a devoted part of the LCM (leaf)
e Is based on standards (ISO 19105, 19157 and ISO 2859-2)
e Like to LCM, LPISQA also need to have a national / regional profile

* Great historic legacy - even with the new regulations no need for radical
changes.

11
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Upkeep

Upkeep
e Upkeep is the process of
- operating the GIS component of

R den IACS, in order to
e > keep it fit for the purpose i.e. to
respond to the requirements
> guarantee that the data residing ir
are current and accurate
s Lol custodian .mw‘,}.w (update).

o Wanage eniiaton sysem for sareunural parcls )

1

(upgrade)

e "’Qmm o Upkeep also comprises the
1 ‘ quality assessment process both
«m at schema and data level.
e e These high level use cases are
indes apioes further described in detailed use
y ¢ cases and activity flows
\% (diagrams)
b e Diagrams are only a possible

way of documentation
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Example of narrative documentation

Manage- Identification-  system- for-
agricultural-parcels-q
(A.k.a.-LPIS-upkeep)q

1
Upkesp is to
ocpit (parado) and qu Sy

it clements (1eference parcela and EFA) and- coneclly. quanify heir area (update) Upkeep also

E] Name= Perfom LPIS pdten
Tpdates o process
Dsacipione changes on- he-fand- I invokes- al- the-operatos: and. dalabaso-
vals.o
Pre-condiion” Data change rquess have b prepared for processing =

Name= Prepare fortesting (fomthe ‘Developsighilty profie”use case) =
g h

dinth

Pro-condiion: LOMhas beon fomalsod.»

Namen PorfomodoiTos Suo (MTS):
Descrptons Corformance testngof the eigitity profie agans the LCH=

1
NOTE Wlvers areupgrad requests addressad a thave of he-
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uc Perform LPIS data update /

Integrated

and control system
Manage Identification
system for agricuttural
parcels

LPIS data update boundary

Asses and categorize
potential data sources
oo

Perform visual
inspection to detect
changeso-o

]

Process manifest
MS LPIS custodan change

(from
Actors

Measure area -

Update

15

Application of the 2% rule
in area measurement

Start measurement

Retrieve:
ReferenceParcel.referenceAres

Inspect:
ReferenceParcel referenceAres,

Retrieve: (Asses the correctness
ReferenceParcel.observ edAres of reduction (pro-rata)

Calculate:
ReferenceParcel.determinedAre

Control area correctness ratio
0,98 > area corectness >1,02

Identification system for agricultural parcels

0.98<= area correctness <=1,02

( No update: \

(retermssparceiiiorsrcarisal)

Finish measurement

16
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Upgrade

uc Perform LPIS system upgrade

Integrated administration
and control system :
Manage identification
system for agricultural
parcels

LPIS upgrade boundary

[Develop model/schema

I

S LS cusmd.an\
(tom T

Actors Process legal changes
Member

State)

1
«invokes»

17

1S LPS cusoman

[ ——— Stan wgrase

e * Activities in the develop
ATt schema use case

v

) Sopen )

‘Accomodate changes in ntroduce new element in the
elgibiy profle elgivily profle

Update:

schema < i

Eligibily profle

Ve Updare
Ungradelssue resuitits =
conormi

Upsate:

curent LCW?

nonConforming
Notficaion regarding

implementation requied; ( Update: )

End pgrade
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Assess quality

Model Test Suite boundary (Model Based Testing)

Perform MTS comformance
assesment process.

EE —_— Prepare MTS executable test
cases within ETS suite

oo

MS Testing
Iabggatory
Actors
Menber
State)

Perform MTS item inspection

- MTS
» Conformance testing of the eligibility
profile against LCM
» Abstract (JRC) and executable tests
(MS/Region)
» Introductory step for data testing

LPISQA

DTS
» Only executable tests defined by JRC
» Directly describes how to arrive to the
DQ elements and conformance
classes required by Art.6 of 640/2014

Data Test Suite boundary (Model Based Testing)

No
radical
C h an g e | assesment. pmc::(s)

Perform DTS comformance

Perform DTS item inspection

oo
MS Testing

lapratory
Actors.
Mermber
State)

«invokes>

Aggregate data in QE

oo

Assess quality

act Aggregate dala in QE_/

MS Testing labaratory.

Integrated adminsaton

Report LPIS conformance
wihclass | oo

Calculate values for QE2D)  (Calculate values for QE2c)  ( Calculate values for QE4: (Calculate values for QESa)
oo oo oo and QEsH 00

(Calculate values for QEGa)
and QESH =,

Report LPIS conformance
with class Il o

‘Analyse results / prepare
remedial action plan
o

(@) End sample A

and contrl system Star sample 08
Perform DTS item inspection
Calculate QE1a value Calculate QE1b1 and Calculate QE2a1 and Calculate value for QE3
oo QE1b2 values oo QE2a2 values oo oo

QE aggregation
process in DTS

MS Testing labaratory.

Integrted administaton
and control ystem
Aggregete data 1 QE

Start
calculating
Q3 value

Retrieve item inspection
data

lof critical defect items M

Select acceptance number Ac
mased on limiting quality
Q=20

calculate
M-Ac
End

calculating
Q3 value

20
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How business model
helps local processes?

<Indications of
decision points (where
different options can
be applied)

«Clear workflows
helping uniform
application of rules
(once a decision is
made for an option,
the corresponding
workflow have to be
consistently applied.)

Unity of processes and content

< Every decision/transaction needs to have a record in the information mode

«  While upgrade can be solved within the LPIS system, update is most
frequently triggered by information from other systems (controls,
declarations)

« Reusing information component within IACS is paramount for consistency

<

1Stiing [0..4]
+ visualinspection :ConformancesStatementvalue [1.4]

11/24/2014
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European
Linking conceptual-and business models
MS Inspector | MS LPIS custodian \dentification system for agricultural parcels Integrated control sysem / A application
Integrated administation Integrated admnistraton
Integrated adminisation
Integrated administation and controlsysem : Process
ntrol system ‘Stant measurement manfest change
“aracen " “property»
constraints. . = i e s
Inspect: {geometryType} + inspectorsMeasurementld :CharacterSting
ReferenceParcel referenceArea {referenceAreaUoM} + geometry :GM_Object
Retrieve: + (0.4
i PSR o
T
( ST ) T e
Contl area comectnessratio © avamenyaosne Geomessoreiaiee
eP: + estimatedAccuracy :Number [0..1]
0,98<= area conectness <=1,02 ‘ 105
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Reusing model components (1)

act The 2% stability threshold act The 2% stability threshold /
mm::fa‘"rﬂype ) «FeatureType»

s ke Y Aid applications and payment claiffs:Farmers Survey
«property»
+ metadata :FeatureLevelMetadata fp’ﬁ’:‘:’;”ata T
+ inspectorsSurveyld :CharacterString e
+ inspectorsSurveyType :SurveyTypeValue N Bl 4 = 9 o
‘i Type y TypeValue y_”: R YRENEES
i | Pe ' 2
+ geometry :GM_Object + geometry :GM_Object
+ observedArea ‘Area ° ALk
+ observedPerimeter :Length [0..1] ¥ esimatedAccuracy :Number [0.1] o B,
+ estimatedAccuracy :Number [0..1] oeumen i o0,
i o Docun . umenCitation [0.]
i itation DocumentCitation [0..4]

« The same component (2% rule) is reused in different packages (integrated
control system and declarations) to process data

- Metadata (e.g. life-cycle information, validity, etc.) increases usability of data
(e.g. queries, processing of updates)

» Recommended to store shared components in a common application schema
(base type schema in the LCM) ”

» Reusing components is a way of sirﬁations
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Reusing model components (2)

«FeatureType»
Dissample
«property»
+ metadata ‘FeatureLevelMetadata
+ totalobservedArea Area
+ totalReferenceArea :Area
+ totalOveresimatedArea :Area
+ totalunderestimatedArea Area
+ numbero| ot
+ numberOfSmaliMe| <FeaureTyper
+ numberofinspected DisemUnderinspecion
+ conformingltemsard "
+  declaredToRecordd J" meradata. eatureLoveiMetadata
+ declaredTORecordd +  referenceParcelld ‘Charactrstang 1]
+ dataQualityMeasur] + declaredrea Area
+ dataQualityMeasurd + fessbiliyForeasrement -Booiean
== + obsmedArea A |
+ disRepor :Suppler] | it ont emaaue oy S
+ .
] «FeatureType»
+ nonStucturedtv| CriticalDefect
{otalObservedUoM} [+
{otalReferenceAreaUof = =
{otaloverest Rrope);
+ metadata :FeatureLevelMetadata
{conformingltemsAreal] Ry (e EUIEE L
+ ciitical Defect :CriticalDefectTypevalue
+ ciiticalDefectCause :TechnicalReasonValue [0..1]
ons «CodeList»
{geometryType} CriticalDefectTypeValue
+ total, i and
+ invalidCommonRpBoundary
+ incompleteBlock
+ multiSurface
+ multiParcel

25
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e Integrated model driven
approach allows
» Reusing components from any
sub-system
Consistency through the
components
——§ Easier cross checks
Uniform and consistent use of
relevant standard
» Better interoperability with
other systems (SDIs)

Legend
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How LCM and Upkeep models can be used?

* Integrated view of the information system and business processes

» Checklist of information content and functionalities required by the
regulations

» Indications for extension and decision points

» Showcase of additional information concepts (not directly defined in
legislative requirements) needed for correct upkeep of the system

e LCM and Upkeep models should be regarded as examples that can

be used for
» development of implementation models
» checking functionalities of existing implementations

e Specific components (LPISQA, Upkeep) with narrative documentation

may become technical guidance documents

27
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Conclusions

n order to successfully manage information in LPIS
Document

> concepts (definitions)

» decisions (applicable elements and methodology)

> transactions (time stamps and metadata)
Reuse components (both in conceptual and business models all over
IACS)
Look for interoperability (SDI, standards, widely accepted best
practices)

Focusing at one reference can bring together all information and
get better synergies between components.

...land is the core, the reference to direct payments

28
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Last, but not least

* Please help us to improve the model

e Last version is available:

ftp://mars.jrc.ec.europa.eu/LPIS/models/CAP_IACS UML/CAP_IAC

S V2.zip

« In case you have comments - please contact us for access of
our discussion platform (JIRA)

https://webgate.ec.europa.eu/CITnet/jira/browse/CAPUML

Thank you!
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