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This Agreement is made between:

(1) Ordnance Survey Limited, acompany registered in England and Wales (company registration number
09121572) whose registered address is at Explorer House, Adanac Drive, SOUTHAMPTON, SO16 0AS (OS);
and

(2) The Secretary of State for Environment, Foodand Rural Affairs actingthroughthe Rural Payments Agency
whose principal place of business is at North Gate House, 21-23 Valpy Street, Reading, RG1 1AF
(Customer).

Background:

A OSisthe national mappingagency of Great Britain. OS licenses a range of mapping products to
businesses, local and central government bodies, and consumers subject to Crown copyright.

B Customeris an executive agency of the Department for Environment, Food and Rural Affairs (Defra), and is
the paying agency forthe EU’s Common Agricultural Policy schemes in England, and any replacement or
successor scheme forthe UK, following the UK’s withdrawal fromthe EU (CAP).

C As part of itsrole in administeringthe CAP, the Customer requires information on the size and location of
Hedges.

D This Agreement governs the terms on which OS licenses the Hedge Reference Layerto the Customer.
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DocuSign Envelope ID: F72E99DB-8B0B-4D1E-AE69-2C13BEG054E3

Agreed Terms:

1 Definitions & interpretations

11 The definitions andrules of interpretation inthis Clause apply in this Agree ment.
Expression Meaning
Agreement means this agreementincluding itsschedules.
AnnualFee means £245,000.00, adjusted inaccordance with Clause 5.1.2.
Commencement Date means1January 2021.

Confidential Information

Consumer Prices Index

Contract Year

Defra

Defra Network

EIR
FOIA
ForestryEngland

Hedge ReferenceLayer

IPR

Land Management System

Natural England

Product Specification
PSGA

PSGA MemberLicence

Public Body Licensed Use
terms

Quarter

means any information that is marked oridentified as confidential, or that would
reasonably be considered to be confidential in nature, that relates to the affairs of a Party
and isacquired by the other Party in anticipation of or as a result of this Agreement.

meansthe Consumer Prices Index as published by the Office for National Statistics from
time to time, or failing such publication, such other index as the parties may agree most
closely resembles suchindex.

means a period of 12 months (or such shorter period if this Agreement is terminated
earlier), commencing onthe Commencement Date and each anniversary of the
CommencementDate.

means the Department for Environment, Food and Rural Affairs whose principal place of
businessis at Seacole Building, 2 Marsham Street, London, SW1P 4DF.

means all Crown bodies sponsored by Defra (including, but not limited to, Executive
Agenciesand Non-Departmental PublicBodies).

meansthe Environmental Information Regulations2004.
means the Freedom of Information Act 2000.

means the government executive agency responsible for the protection and expansion of
the woods and forests of England and Scotland, whose principal place of businessis 620
Bristol Business Park, Coldharbour Lane, Bristol, BS161EJ.

meansthe product known as the Hedge Reference Layer, licensed by OS to the Customerin
accordance withthis Agreement, as updated fromtime to time in accordance withthe
Product Specification.

means copyright, patents, trademarks, design rights, database rights, trade secrets, know
how, rights of confidence and all other similar rights anywhere inthe world whetherornot
registered and includingapplications for registration of any of them.

meansthe GIS system known as the Land Management System on which Defrawill digest
the Hedge Reference Layer.

meansthe government’s adviser on the natural environment, whose principal place of
businessis at 4th Floor, Foss House, Kings Pool, 1-2 Peasholme Green, York, YO1 7PX.

meansthe Hedge Reference Layer Product Specificationset outat Schedulex.

meansthe Public Sector Geospatial Agreement, entered into between OS and the Minister
forthe Cabinet Office acting through the Geospatial Commission on31 March 2020;

meansthe PSGA Member Licence between the relevant public sector organisation and OS,
pursuant tothe PSGA.

meansthe terms set out in Appendix 1 (Licensed Use Public Body) to the PSGA Member
Licence, together with the Ancillary Rights (as defined in the PSGA Member Licence), as
such terms may be varied or replacedfrom time to time.

means a period of 3 months commencingon 1 January, 1 April, 1 July and 1 October
respectively and Quarterly shall be construedaccordingly.
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Updates means updates, revisions and modifications to the Hedge Reference Layerthat OS provides

1.2

13
1.4

1.5

2.1

2.2

32

4.1

(or provides access to) fromtime to time, in accordance with the Product Specification.

Inthis Agreement, unless the context otherwiserequires:

1.2.1 words in the singularinclude the plural and vice versa; and

1.2.2 referencesto: a) a Clause are to aclause of these terms and conditions; and b) a statute or
statutory provision include any amendment, extension or re-enactment of such statute or
provision.

Clause and schedule headings donot affectthe interpretation of this Agreement.

The Schedules tothis Agreement, together withany documents referredto in them, form an integral part
of this Agreementand any reference to this Agreement means this Agreement together with the
Schedules andall documents referred to in them, and such amendments inwriting as may subsequently be
agreed between the Parties.

Reference to the Parties shall be deemed to referto both OS and the Customer. Reference to a Party shall
be deemed to refertoeither OS orthe Customer as the context so permits.

Term

This Agreement shall be deemedto have commenced onthe Commencement Date and shall continue,
unless otherwise terminatedin accordance with this Agreement, foran initial period of 5 years from the
Commencement Date. The Parties may by, mutual written agreement, extend the Agreement for a further
2 years beyond the expiry of the initial period.

This Agreement shall terminate in the eventthatthe Customer's PSGAMember Licence expires or
terminates, and is not immediately replaced with a licence (granting similar licensed use rights forthe
Customer) for OS MasterMap Topography Layer covering all of England. To be clear, in suchascenario,
the Parties will negotiate ingoodfaith the terms (including as to price) under which the Customer will be
entitledto use the Hedge Reference Layer.

OS Obligations

OS will maintain, update, and make available to the Customer, the Hedge Reference Layer in accordance
with the Product Specification.

Inthe eventthat, in addition tothe Hedge Reference Layer, the Customerwishes OS to create, deliver and
maintain additional data layers (including for example, single trees and/or stone walls), OS will enterinto
good faith negotiations with the Customertoamend this Agreementto cover such additional requirement
and appropriate fees.

Customer Obligations
The Parties acknowledge that

Foreach delivery of data, Customer will notify OSwithin14 days of receipt should any of the data not
conform to the Product Specification. Where no notification of non-conformance is received in accordance
with this Clause, the data will be deemedto conform to the Product Specification.

Customer will provide such reasonable assistance (including timely responses to all questions raised) as is
requested by OStoenable OS tomaintain, update and make available to the Customerthe Hedge
Reference Layer.

Payment

Customershall pay to OS the Annual Fee, forthe maintenance, update and licensing of the Hedge
Reference Layer, on 1 January 2021and thenon 1 January foreachsubsequentyear.
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5.2

53

6.2

6.3

6.4

6.5

7.2

The Annual Feeshall be increased onan annual basis, with effect fromeachanniversary of the
Commencement Date, in line with the percentage increase in the Consumer Prices Index in the preceding
12 month period. The first such increase shall take effect atthe beginningof the second Contract Year,
and shall be based on the latest available figure for the percentage increase in the Consumer Prices Index
published forthe 12 month period at the beginning of the last month of the previous Contract Year (the
CPI Percentage). Accordingly, the Annual Fee for each Contract Year will be determined by increasing the
Annual Fee forthe previous Contract Year by the applicable CPI Percentage.

The Annual Fee shall be payable within thirty (30) days of submission of an invoice by OS andis exclusive of
VAT, which will be payable in addition at the applicablerate.

Licensingand IPR

Customeracknowledgesthat OS, and /orits licensorthe Crown, will own all or any copyright and database
right (and any other IPR) that may subsistin the Hedge Reference Layer (includingany Updates), together
with any data captured or created inorderto create and deliver the Hedge Reference Layer.

Until the expiry or earlier termination of this Agreement, OS will license the Hedge Reference Layertothe
Customeron terms equivalenttothe PublicBody Licensed Use terms (includingany rights to sub-license,
e.g.tosub-contractors), asif the Hedge Reference Layer (and any Updates) comprised Licensed Data. The
Customer agreesto comply with all relevant obligations and restrictions contained in the PSGA Member
Licence (including, to be clear, provisions relating to deletion or destruction of data under clause 9.4
thereof) insofaras they are relevantto the licensingof the Hedge Reference Layer.

Subject to Clause 6.4, OS agrees that it will license (butnotsupply)the Hedge Reference Layerto all
members of the Defra Network who are party to the use of Defra’s Land Management System. Access is
currently restrictedto the Customer, Defra, Natural England and Forestry Commission, although may be
extended to other organisations during the duration of this Agreement.

The licence from OS referred toin Clause 6.3 is conditional onthe relevant organisation (including, for the
avoidance of doubt, Defra, Natural England and Forestry Commission):

6.4.1 remaining party toa PSGA Member Licence orareplacementlicence (granting similar licensed
use rightsfor OS MasterMap Topography Layer coveringall of England),

6.4.2 remaining part of the Department of the Environment, Food and Rural Affairs, and

6.4.3 first having entered into alicence with OS agreeingto comply with relevant obligations and

restrictions (which will be broadly similartothe PSGA Member Licence, includingany rights to
sub-license the Hedge ReferenceLayer).

There isno assignment of OS's Intellectual Property Rights. All rights not expressly grantedtothe
Customerunder this Agreement are reserved to OS.

Profit Sharing

OS shall pay the Customeraroyalty of 50% of the invoicedvalue (excluding VAT) (Royalty) of licensing
feesinrespectofthe Hedge Reference Layer (including any geographic subsets there of) payable by
customers otherthan the Customer. Forthe avoidance of doubt, no Royalties shall be payable in relation
to:

7.1.1 any licensing fees which relate to periodfollowing the expiry or termination of this Agreement;
or
7.1.2 of any products created using data containedin, ora subset of the features and/or attributes

contained in, the Hedge Reference Layer.

Following theend of each Quarter, OS shall report to the Customer in respect of invoiced sales of the
Hedge Reference Layerin accordance with Clause 7.3 (the Royalty Report)and the Customer shall invoice
OS forthe Royalty payable. The Royalty shall be paid by OS within 30 days of receipt of the Customer’s
invoice. Forthe avoidance of doubt, OS will not be obligedto delivera Royalty Report in relationto a
Quarterifthere have been noinvoicedsalesin such Quarter, but shall instead provide a nil return which
can be delivered by way of email.
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73

74

75

8.3

8.4

93

The Royalty Report shallinclude:

7.3.1 the Quarterforwhich theRoyalties were calculated;

7.3.2 the amount of Royalties due and payable;

7.3.3 the number of new customers OShas signedin the Quarter; and
7.3:4 any other particulars the Customer may reasonablyrequire.

OS will provide such information as the Customer shall reasonably request to evidence any profit share
calculation.

Where, following temmination or expiry of this Agreement, the Customer agreesto continue to license the
Hedge Reference Layer, the Parties may negotiate an element of gainshare for the period of the extended
licence.

Warranties and Liability

OS shall ensure thatthe Hedge Reference Layer (and any Update) substantially conforms to the Product
Specification. If within 14 days of receipt of the Hedge Reference Layer (or any Update), the Customer
findsthat the Hedge Reference Layer (or Update) does not so conform and notifies OS in writing, then OS
will rectify any problem which exists provided that it has not been caused by any modification, variation or
addition not performed or authorised by OS, and has not been caused by any computer software or
equipmentwhichisincompatible withthe Hedge Reference Layer (or Update). Suchsupply of substitute
datashall be the Customer's sole and exclusive remedy and OS’s sole and exclusive liability for supplying
Hedge Reference Layer (or Update)data which donot conformto the Product Specification.

Nothing in this Agreement shall exclude or limit either Party’s liability for:

8.21 death or personal injury tothe extentit results from its negligence, orthat of its employees or
agents; or
8.2.2 fraud orfraudulent misrepresentation.

Neither Party will be liable to the otherin contract, tort (includingnegligence) or otherwise for any loss of
profits, loss of business or loss of contracts (in each case whether direct orindirect) or for any special,
indirect or consequential losses or damages, providedthat neither this Clause 8.3 nor any other provision
of this Agreement shall prevent OSfrom recoveringfrom the Customer all amounts lawfully due in respect
of all infringements and breaches of Intellectual Property Rights or relatingto OS's Confidential
Information by the Customer or any other party which has obtained OS data from the Customer.

Subject to Clauses 8.2 and 8.3, neither Party’s total aggregate liability for all claims made (whetherin
contract, tort(including negligence) or otherwise) under orin connection withthis Agreement will atany
time exceed the amount of £1,225,000.00.

Termination and Expiry
General terminationrights

Either Party may terminate this Agreement at any time by givingthe other Party notice in writing if:

9.1.1 the other Party is in material breach of any termof this Agreement and such breach is either
incapable of being remedied or is not remedied within 30 days of a written request todo so;

9.1.2 the otherParty isin persistent breach of this Agreement; or

9.1.3 the otherParty ceases tocarry on business (and does not transfer this Agreement in accordance

with Clause 10.2).

EitherParty shall be entitled toterminate this Agreement by giving tothe other party notlessthan 6
months’ writtennotice, such notice to expire on an anniversary of the Commencement Date.

Effects of termination or expiry of thisAgreement
Inthe event of termination or expiry of this Agreement:
9.3.1 any accrued rights and remedies will not be affected;and
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10

10.1

10.2

11

11.1

12.1

12.2

13

13.1

14

14.1

15

15.1

9.3.2 the provisions of this Agreement intendedto survive termination or expiry shall continue in full
force and effect, notwithstandingsuchtermination orexpiry.

Assignment

Except as provided in this Agreement, or as otherwise agreed fromtime to time, neither Party may assign,
subcontractorsublicense theirrights and obligations under this Agreement without the prior written
consent of the other Party, such consent not to be unreasonably withheld.

Each Party is entitled to assign, transfer, novate, sub-contract or sublicense the benefits and obligations of
this Agreementto any government body or nominated subcontractor or, in the event of the transfer of all
orany of such Party’s activities or functions toany otherentity, to the entity to which those activities or
functions have been transferred. The other Party agrees to the assumption of those obligations underthis
Agreement by that entity and, if required, shall enterinto anagreement to this effect.

Freedom of Information/Environmental InformationRegulations

The Parties shall both duringand following expiry or termination of this Agreement use all reasonable
endeavoursto assist each otherin complying with their respective obligations underthe FOIA and EIR
relating to this Agreement. In particular, where either Party receives a request forinformationrelating to
this Agreement pursuant to the FOIA and/or the EIR, such Party will notify the otherand, where
practicable, take into accountthe other's views priortoresponding totherequest.

Confidentiality
The Partiesagree:

1221 touse Confidential information of the otheronly forthe purposes of discussions between the
Parties relating tothis Agreement, and for performingobligations and exercising rights granted
underthis Agreement;

12.1.2 to keep all Confidential Information secure, and to disclose it only tothose persons who need to
know such Confidential Information;

12.1.3 to notify the other without delay of any unauthorised use, copying or disclosure of the other’s
Confidential Information of which it becomes aware and provide all reasonable assistance tothe
otherto stopsuchunauthorised use, copyingand/or disclosure; and

12.1.4 except asrequired by law or by governmental or regulatory requirements (which, for the
avoidance of doubt, shallinclude any requirements for disclosure underthe FOIA and/or the
EIR), not to disclose Confidential Information to any third parties unless expressly permitted
underthis Clause 12 or withthe other’s prior written consent.

The obligationsin this Clause 12 do not apply to any information which is in the public domain (other than
through the breach of any obligation of confidentiality) or which a Party can demonstrate was previously
known to it (unless acquired directly from the other Party orin breach of any obligation of confidentiality)
orwas independently developedby it without the use of any Confidential Information.

Entire Agreement

This Agreement constitutes the whole agreement betweenthe Parties and supersedes any previous
arrangement, understandingor agreement between themrelatingto the subject matter of this
Agreement.

Variation

No variation of this Agreement shall be effective unless it is in writingand signed by the Parties (or their
authorised representatives).

Governance

The Parties will work togetherin a collaborative approach to the management of this Agreement.
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15.2 The Parties’ nominated representatives will meet regularly, to discuss progress of the Agreement, and to
raise and discuss how besttoresolve any issues which have arisen.

16 Force Majeure

16.1 NeitherParty will be responsible for any delay orfailure in carrying out obligations under this Agreement if
the delay orfailure is caused by circumstances beyond the reasonable control of the affected Party. In such
circumstancesthe affected Party will notify the other of any such likelihood as soon as possible. The
affected Party shall be allowed areasonable extension of time tocarry out its obligationsin these
circumstances. In the event that such circumstances materially impact the affected Party’s performance of
its obligations underthis Agreement fora continuous period in excess of go days, the non-affected Party
shall be entitled toterminate this Agreementby giving notice in writing to the other.

17 Notices

171 Anotice givento aParty underorin connection with this Agreement shall be in writing (including email,
provided that the emailis not returnedto the sender undelivered) and sent tothe Party at the address (or
email address) given in this Agreement or as otherwise notifiedin writing to the other Party.

18 Dispute Resolution

18.1 Both Parties (includingtheir respective technical teams) shall work togetherin anopen and transparent
mannerto achievethe objectives of thisAgreement.

18.2 The Parties agree to use all reasonable endeavours tosettle any disputes by discussion between them.

18.3 If there is any dispute relating to the terms of this Agreement the same shall be referred to a Director of OS
and eitheraDirector orthe Head of Commercial of the Customer.

19 Legal Status

19.1 This Agreement will be governed by and construed in accordance with English law and the Parties submit

to the exclusive jurisdiction of the courts of England and Wales.
20 Signing

Signed forand on behalf of Ordnance Survey Limited Having read and understood this Agreement signedforand
on behalfof R

Signature Signature
Name Name
Title Title

Date Date
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Schedulex  Product Specification

?
Department

for Environment
Food & Rural Affairs

Hedge Reference Layer

Landscape Features Reference Layer Product
Specification

Date: November 2020

APPROVE
D
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1 Document Control —IntentionallyBlank
2 Introduction
2.1 Purpose

Thisdocumentdefinesthe product specificationforthe Landscape Feature (LF) Reference Layer being delivered by the
Ordnance Survey (OS).

The LF Reference Layeris a dataset thatrepresents landscape features captured using remote sensing techniques. The purpose
of this specification is to define that representation plus the technical details for the reference dataset structure, dataformat
and delivery.

Thisdocumentdoes notdefine the data capture method and data capture rules, neither does it define all the business rules
applied when using the reference dataset for claim control and administration within RPA’s IT systems.

The specification will provide the CAP Delivery Programme with the detail needed to designthe ingestion, usage and
maintenance of the LF Reference Layer within Rural Payments.

2.2 LF Scope

The LF Reference Layerdatasetisto coverthe area of England, and within that only features covered by the land parcels within
RPA’s Land Management System (LMS) are required. The LMSis subject tocontinual revision by the RPA.

RPA will supply an annual refresh of the LMS to Ordnance Survey in July. This refresh may contain extensions and subtractions
tothe LMS. The Reference Layer will then be expandedintoany additional LMS areas as and when suitable imagery is
available. Areas removed due to subtractions from the LMS will be deletedfrom the Reference Layer at the next update of the
LF Reference Layer.

This documentdetails the current requirements fortopographic features bounding or within rural land and is designed to
accommodate future RPA requirements with the minimum of changes.
2.3 Document Ownership and Distribution

Thisdocumentis owned by the Gl Technical Team withinthe RPA Design Directorate. The documentis for use by RPA staff and
third-party suppliers. The document, orany part of it, must not be supplied or communicatedto any individual or organisation
without the prior written permission of the owner.

! This data set will come from the LMS table LMS_OWNER_REFERENCE_PARCELS
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2.4 Assumptions, Dependencies and Constraints

The documentdescribes the derivation of a technical geospatial data product. It is not writtenfor the layman and thus assumes
that users of this document are knowledgeablein:

e Geographic Information Systems
e Topographic mapping
e Earth Observation concepts

3 Data Creation

3.1 Feature Classification

The sources forfeature classification are four band (RGB and near-infrared) aerial imagery, digital surface models (DSM) and
digital terrain models (DTM), as well as OS MasterMap Topography Layertopographiclines. This datais processed using
object-basedimage analysis software to derive an automatic classification of the underlyingtopographic line features by
landscape feature type.

In simple termsthe process for creating an LF Reference Layeris shown in the following diagram:

Imagery &
Height Data

[
e
3
=
1=
=3
=3
o
ped
a

Content Store

Figure 1 Overview of LF Reference Layer Creation

3.2 Geometry

The Reference Layer will only deliver features that are coincident witha defined subset of relevant OS MasterMap®
Topography Layertopographicline features (Annex C). All the required landscape features that are coincident withthese line
featureswill be delivered.

Asa result of the feature classification, the topographic line geometry is brokenup (where applicable) into the required
landscape feature types. The geometry suppliedin the LF Reference Layer is coincident with the underlyingtopographic line.
3.3 Attributes

Inthe extractionand creationof the LF Reference Layer, attributionis generated fromthe associated parent topographicline
and from the feature classification process.

4 Reference Layer Features

4.1 Representation

The initial focus of the LF Layeris hedges and so the features delivered will be represented by polylines. A polyline is an ordered
set of points thatare interpolated linearly. A polyline must notintersect itself or containrepeated points.
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Allreference Landscape Features will be classified against the underlying OS MasterMap® Topography Layer topographicline
feature type. Withinthe OS MasterMap® Topography Layer these topographic line features, represent topographic
information and inferred topographicarea boundaries such as polygon closing links —a subset of obstructing featuresis used to
identify landscape features that meet the LF Reference Layer requirement. The criteriafor selection isincludedin Annex C —
Obstructing, Woodland and Boundary Features.

The guiding principleisthatthe OS MasterMap Topography Layertopographiclines will have been updatedfrom theimagery
used toidentify landscape features before those features are classified. However, it is recognised that toensure that as much
dataas possible can be delivered in the LF Reference Layer, in some instances imagery will be used in advance of the Topo
update programme whencompletingareas missing fromtheiinitial supply.

The feature derivation process generates line segments associated totopographic line segments and is not related to any
polygon delivery. Figure 2 shows an example of imagery overlaid with the MasterMaptopographic line. Figure 3 shows how the
topographic line has been classifiedintohedge and wooded strip features.

The following rules will be applied toeach parenttopographicline inisolationin orderto derive the features to be delivered
ratherthan consideringmerged topographic line features. Where the geometry of atopographic lineis wholly classified as a
suitable landscape feature thenthe entirety of the topographic line will be supplied (there is no minimum length of topographic
line that may be supplied if it is part of a landscape feature).

Figure 2 Example of aerial iagery showingTopographic Line depicting alandscape feature
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Figure 3 Example oftopogrphic line classified as Hedge (light green) and Wooded Strip (dark green)
4.2 Landscape Features Derivation Rules

4.2.1 Measurement of Features

All measurements referred to in the landscape feature derivation rules below refer to the measurements of the coincidence of
the landscape feature identified from remote sensing and the length of the alignment along an underlying OS MasterMap
topographic line.

4.2.2  Hedges

Hedges are defined as a row of shrubs which may also contain trees where the continuous canopy length of the treesisless than
50.0 metres and identified as associated with an OS MasterMap Topography Layertopographicline.

Hedge features will rarely have an average height above 3.5 metres. Above 3.5 metres features will generally be identified as
tree canopy.

A hedge feature must be a minimum of 4.0 metresin length, unless the parent cross-referenced topographic line is wholly
attributed as a hedge, in which case the feature will be the same length asthe topographic line even if that islessthan 4.0
metres.

When formingpart of the topographicline the minimum feature lengthis 4.0 metres.
Individual trees and sections of tree canopy under som in length within a hedge feature (i.e. touchingthe feature) will not be
delivered as separate features and will beincluded / fused in the hedge feature.

There isno minimum height for a hedge feature, however, features below 1m in height will not generally be depictedin the
output duetothe limitation of the data capture process.

There isno minimumwidth for a hedge feature, however, features belowim in width will not generally be depictedin the
output duetothelimitation of the data capture process.

There isno maximumwidthforahedge feature

Any gaps of less than 5.0 metres are ignored and subsumed into the hedge feature.
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4.2.3 Wooded Strip

AWooded Strip is defined as a continuous row of vegetation canopy, generally with an average height above 3.5 metres, with a
length of 50.0 metres or more and identified as associated withan OS MasterMap Topography Layertopographicline.

Any gaps of less than 5.0 metres are ignored and subsumed into the wooded strip feature

4.2.4  TreeCanopy

Tree Canopy is defined as instances of vegetation canopy, generally with an average heightabove 3.5 metres, notadjacentor
touching a hedgefeature, with a canopy lengthequal to or greaterthan 4.0 metres and less than 5o.0 metres, and identified as
associated with an OS MasterMap Topography Layer topographicline.

Any gaps of lessthan 2.0 metres are ignoredand subsumed into the tree canopy feature.

4.2.5  Woodland Boundary

AWoodland Boundary is defined as a Landscape Feature thatis adjacent toan area of woodland andidentified as associated
with an OS MasterMap Topography Layer topographic line.

Woodland areas are identified using OS MasterMap Topography Layer topographic areas with the attribution of:
Theme = Land;
Descriptive Group = Natural Environment;

Descriptive Term contains “*Nonconiferous Trees” and/or “Coniferous Trees, and there are no other Descriptive Terms listed
except for“Scrub”..

Topographic areas containing attribution of “"Nonconiferous Trees (Scattered)” and/or “Coniferous Trees (Scattered)” are not
considered tobe woodlandareas norare any other areas of vegetation such as Orchard.

Featuresthat are adjacenton one or both sides to an area of woodland will have the function attribute setto"“Woodland
Boundary”. Identification of the correct formforthese features is difficult as in most cases they will be covered by overhanging
tree canopy. Therefore to improve overall accuracy they are always given aform attribute of "“Wooded Strip” or “Tree Canopy”
and are not given the form of “"Hedge".

Figure 4 Examples of topographicline features (shown in red) that would be given the additional descriptive term of
‘Woodland Boundary’

Hedge Reference Layer Agreement

LIF 6519.5
v1.0 January 2021
Page 14 of 39



4.2.6  GapsinLinearLandscapeFeatures

Gapsin Hedge and Wooded Strip features are recognised as a gap when they are 5.0 metres ormore in length. This figure was
chosen asbeing well belowthe 20.0 metre maximum allowedunderthe Cross Compliance definition of hedges agreed with the
Commission as suitable for this purpose but sufficiently large as not to require excessive data refreshingdue to minor changes.

Gapsin Tree Canopy are recognisedas a gap when they are 2.0 metres ormore in length2.
Below these minimum dimensions the "gap’ is fused into the adjacent feature following therulesin thetable below.

Recognised gaps will be representedin the LF Reference Layer by the absence of apolyline in orderto minimise data volumes.

There isa hierarchy of features that is used when determining howgaps betweenlandscape features are processed, and when
hedge features take precedence overtree canopy.

The Stage 1 Fusing occurs before the features are subsequently classified in to the appropriate LF Reference Layertype (e.g.
“"Hedge”, "Tree Canopy” or "Wooded Strip”) as determined in the decisiontree below. The terms of "Hedge” and “Canopy” used
in Table 1 Stage 1 FusingRules apply to the Content Store classification of features.

Gapslessthan 2.om are fused in Stage 1 of the generalisation process (as below);

Hedge Gap < 2.om Hedge — Hedge Hedge Hedge
Hedge Gap < 2.om - — Hedge

Gap < 2.om Hedge —

Gap < 2.om - —

Table 1 Stage 1 Fusing Rules

Afterfeatures have beenclassified, the secondstage of the generalisation process s to identify and fuse remaining gaps
dependentupon the landscape feature classification (see below);

Hedge Gap <5.0m Hedge - Hedge Hedge Hedge
Hedge Gap >=5.0m Hedge - Hedge Gap Hedge
Gap <5.0m >
Gap >=5.0m >
Gap <5.0m Hedge >
Gap >=5.0m Hedge -

2The reason this gap size differs from other features is to enable the feature type of ‘Trees in Line’ to be derived by
the RPA when creating a Control Layer based on the Reference Layer. The definitionof Trees in a Line is ‘a line of

trees with crown diameters of a minimum of 4.0m and where the gaps between tree crowns does not exceed5.0m’.
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Remaining gaps

N Gap
any size retained
Remaining gaps Ga
.gg " Hedge 9 » »
any size retained
Gap
9

4.2.7  LFReference Layer Feature TypeDerivation Decision Tree

Remaining gaps
any size

Table 2 Stage 2 Fusing Rules
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Figure 5 Decision tree showing logic of feature types

4.2.8  Woodland Boundary ClassificationDecision Tree

Feature classification rules — function classification (to be applied after generalisation rules above)

AR
)sﬁe featu\ra\
// adjacenttoa B

“._ Woodland topo
~._area? _//

NO YES
\ 2 v
Supply in Product with
additional classification
function = Woodland
Boundary

Supply in Product as
is

4.3 Positional Accuracy

The LF Reference Layer dataset will inherit the positional accuracy of the underlying topographicfeatures from OS MasterMap
Topography Layer.

Accuracyis definedin three ways:

Absolute accuracy—how closely the coordinates of a point in the dataset agree with the coordinates of the same pointon the
ground (in the British National Grid reference system).

Relative accuracy — positional consistency of adata point orfeature in relation to otherlocal data points or features within the
same oranotherreference dataset.

Geometric fidelity—the ‘trueness’ of features tothe shapes and alignments of the objects they represent-whentesting the
dataaccording to the dataset specification against the ‘real world' or reference dataset.

The following table represents the absolute and relative accuracy applicable to the scale at which the source product was
surveyed.

Original Survey 99% confidence level 95% confidence

scale level

1:1250

Absolute Accuracy 09m 0.8m 0.5m

Relative Accuracy +/-1.1m(upto60m) | +-0.9m (upto60m) | +/-0.5m (upto 60 m)

1:2500

Absolute Accuracy 24m 1.9m 1.1m

Relative Accuracy +/-2.5m (upto 100 m) | +/-1.9m (upto 100 +/-1.0 (upto 100 m)
m)

1:10 000

Absolute Accuracy 8.8m 7.1m 41m

3RMSE (root mean squared error) is the square root of the mean of the squares of the errors between the
observations
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Relative Accuracy

+/-10.1 m (up to 500
m)

+/- 7.7 m (up to 500
m)

+/-4.0 m (up to 500
m)

Diata position of features

True positon of fealuras =

Absoclule accuracy is measured as the distance

betweean tha true position of a feature in the real

worid (T1) and the coordinaies in the data

representng the feature (D1)

Relative accuracy 15 méasured as how much
Ihe distance batwaen two paints in the real world
(T1 to T2) differs from the distance between the
coordinates in the data reprasenting the features
(D1 to D2)

Figure 6 Diagram illustrating absolute and relative accuracy

JAWA Data Examples

The following examples show the application of the feature derivationrules (see section 4.2) on the Content Store (see Figure 1)
in orderto derive the LF Features to be delivered into the Reference Layer Product Store (see Figure 1).

OS will supply the LF Reference Layer, to which in turn RPA will apply their business rules to generate the LF Control Layer,
which will be used to check whatthe farmer has declared. The RPA business rules for the definition of a hedge for the Hedge
Reference Layer scheme is given in Annex A—Business Definition of a Hedge.

The key rules forhow features within the Hedges ControlLayer are derivedfrom the LF Reference Layer are:

e Ignoregaps of less than 20m between features and fuse the features together
o Recognise features witha minimum length of 20m
e Apply eligibility rules for whether the feature is on or adjacent to arable land.

The following figures are illustrative only and donot provide an exhaustive list of scenarios.

—|— —————————————————— -} ————————— l— —————————————————— -l ————— -} —————————————————————— -l—— Content Store
9 mHedge 3m 9 mHedge im 9 m Hedge
—{- ———————————————————————————————————————————————————————————————————————————— -l—- LF Ref Layer
31m Hedge
-l' ---------------------------------------------------------------------------- '}" LF Control Layer
31m Hedge

Figure 7 Example of hedgerow feature derivationalong atopographicline (dashed line).

Figure 7 shows an example of 3m and 1 m gaps identified in the Content Store that are below the 5.om minimumto be retained
and are merged in to the adjoining hedgerow features fordelivery in to the LF Reference Layer.

Thisdataisthen deliveredintothe Control Layerasthe hedge featureis greaterthan2om.

------ Content Store
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-i' ---------------------------- 1' -------------------------------------------------- LF Ref Layer

--------------------------------------------------------------------------------- LF Control Layer

Figure 8 Example of hedgerow feature (H) derivation along atopographicline (dashed line).

Figure 8 shows aim gap in the Content Store which isignored (below minimum gapsize of 5.omand therefore mergedwith the
surrounding hedge features) and resultsin a7ym sectionof hedge in the Reference Layer. The 1.0mgap is largerthan the sm
minimum gap size and so is recognised as a gap in the Reference Layer, howeverthe 2m hedge in the Content Store does not
meet the minimumsize forahedge feature and so is not deliveredin to the Reference Layer.

Forthe Control Layerthe7m hedge sectionis below the minimum hedge size of 20m and so is not delivered.

-| ——————————————————— |— ———————————————————————————— —————————————— Content Store

7 m Hedge 9m 4 m Hedge
e T B LF Ref Loyer
7 m Hedge 9m 4 m Hedge
—-l ——————————————————————————————————————————————————————————— -| —————————————— LF Control Layer
30 m Hedge

Figure 9 Example of hedgerow feature derivationalong a topographicline (dashed line)

Figure g showsthe7m and 4m sections of hedge identified in the Content Store as being larger than the 4mfeature minimum,
and are therefore delivered into the Reference Layer along with the 19m gap.

The Control Layer comprises a3omfeature asthe 19m gap is ignoredfor Control Layer purposes.

--------- --------- ----------- ---------

4mH 3m 4mH 3m 4mH 3m 4mH
—|— ————————————————————————————————————————————————————————————————————— -| ————————— LF Ref Layer
25m Hedge
-'I' ---------------------------------------------------------------------- |— -------- LF Control Layer
25m Hedge

Figure 10 Example of hedgerow feature (H) derivationalong atopographicline (dashed line)

Figure 10 shows the gaps in the Content Store are all below the minimumlengthfora gap to be recognised of m, and so the
Reference Layerand Control Layer comprise one feature 25mlong.

--------- ------------------- --------------

4tmH 3m 4mH om 4 m Hedge
- } - - N - LF Ref Layer
11m Hedge 0m 4 m Hedge
-‘l ----------------------------------------------------------- -| —————————————— LF Control Layer
25m Hedge

Figure 11 Example of hedgerow feature derivation along a topographicline (dashed line).

Figure 11 shows the 3mgap in the Content Store is below the sm gap minimum for hedge features and so an 11m hedge feature
isdelivered to the Reference Layer, along with the 20m gap and 4m hedge feature.
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Forthe Control Layerthe 1.omgap being less than the 2ommaximum isignored resultingin afeature 25mlong.

e ) E

4mH 3mC 4mH 4m 3mC 4mH 4mC
—|— ———————————————————————————————————————————————————————————————————— |-———— LF Ref Layer
26 m Hedge
—|- ———————————————————————————————————————————————————————————————————— {- ————— LF Control Layer
26 m Hedge

Figure 12 Example of hedgerow (H) and canopy (C) derivation along a topographicline (dashedline)

Figure 12 shows a mixed classification of objects from the Content Store of hedgerow (H) and canopy (C)features. The 3m and
4m sections of canopy adjoineligible hedge features and are reclassified as a hedge feature andfused with the adjoining 4m
sections of hedge—resultingin a 26m hedge feature in the Reference Layerasthe gap is below sm.

Forthe Control Layerthe hedge featureisalso 26m.

-| ——————————————————— _ ——————— |— —————————————————————————————— -|- —————— Content Store

1omH 1o0mC 2m 35 mH
—|— —————————————————————————————————————————————————————————————————— -| —————— LF Ref Layer
57 m Hedge
—-l ——————————————————————————————————————————————————————————————————— I— —————— LF Control Layer
57 m Hedge

Figure 13 Example of hedgerow (H) and canopy (C) derivation along a topographicline (dashedline)

Figure 13 shows a mixed classification of objects from the Content Store of hedgerow (H)and canopy (C) features. The canopy
feature isunder som and therefore notlarge enoughto be a Wooded Strip and is reclassified as hedgerow.

{7 - _ ————————— fommm }------ Content Store

1omH 1om C 6m 35mH
e ————— F-------- e 4----- LF Ref Layer
20 mHedge 6m 35 mHedge
--l ------------------------------------------------------------------- I— —————— LF Control Layer
61m Hedge

Figure 14 Example of hedgerow (H) and canopy (C) derivation along a topographicline (dashedline)

InFigure 14, the gap is overthe minimum of sm and is therefore retained in the Reference Layer.

Inthe Control Layerthis gapis closedasitisunder2om.

--------- B —— -

smH 2m 4m C 2m 1omH
e e B J oo g------ LF Ref Layer
smH 2m 4mIT 2m 1omH
e —— f------ LF Control Layer
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Figure 15 Example of hedgerow (H) and canopy (C) derivation along a topographic line (dashed line)includingisolated trees(IT)

Figure 15shows amixed classification of objects fromthe Content Store of hedgerow (H) and canopy (C) features. Asthereisa
4m canopy object unattachedto hedgerowfeaturesidentifiedin the Content Store, and the gapbetweenthe canopy and
hedgerow features is equal to the minimum 2m gap permitted for Tree Canopy, the canopy is classified as Tree Canopy (asit is
equal to theminimumsizefora Tree Canopy feature) in the Reference Layer and the gapsretained.

Inthe Control Layerthese are merged into the hedgerow feature for payment purposes.

| —
-------------- IE—— Content Store

smH 2m smC 2m 4mC 3m 4mC smH
—E- ——————— | I— —————— -I |— . = LF Ref Layer
smH 2m smTC 2m mTC 3m gmH
! 1 LF Control Layer
28 mHedge

Figure 16 Example of hedgerow (H) and canopy (C) derivation along a topographicline (dashedline) including tree canopy (TC)

Figure 16 shows asimilar scenarioto Figure 15, but shows the delivery of multiple instances of Tree Canopy in the Reference
Layer.

% ek 3-- Content Store

20mH 49mC ssmH
lL I - LF Ref Layer
124 mHedge
- [ % LF Control Layer
124 m Hedge

Figure 17 Example of hedgerow (H) and canopy (C) derivation along a topographicline (dashedline)

Figure 17 shows a mixed classification of objects from the Content Store of hedgerow (H) and canopy (C)features. The canopy
feature ismerged in tothe adjoining hedge features and reclassified as hedge.

5 | - Content Store
20mH s1mC ssmH
[L I I I - LF Ref Layer
20 mHedge 51 m Wooded Strip 55 m Hedge
- ! 1' LF Control Layer
126 m Hedge

Figure 18 Example of hedgerow (H) and canopy (C) derivation along a topographicline (dashedline) including Wood Strip

Figure 18 shows a mixed classification of objects from the Content Store of hedgerow (H) and canopy (C)features. The canopy
feature is above the minimumsize of som tobe classifiedas a Wood Strip and is delivered as such in the Reference Layer.

5 Feature Types and Attribution

The LF Reference Layer will contain arepresentation of physically-apparent real-world objects identified as associated with an
OS MasterMap Topography Layerfeatures.
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There are threetypes of feature that can be usedto represent geospatial information in the LF Reference Layer; they are:
TopographicLine - Features representing landscape objects and concepts that have aline-based geometry.
TopographicArea- Features representing landscape objects that have a polygon-based geometry. TopographicPoint

- Featuresrepresenting topographic objects and other concepts that have a point-based geometry. Only features

represented by TopographicLines are being used withinthe scope of the current work.

5.1 Attribution

Each LF Reference Layerfeature comes with a set of attribution. Attribution provides additional information about the feature.
Thisinformation relates tothe real-world object the feature represents or to the properties of the feature itself, for example,
the form the feature belongstois an attribute, asis the unique topographical identifierknownasa TOID. The form is a property
of the real-world object; the TOID is a property assigned to the feature.

More informationon each of these attributesis givenin Annex E - Attribute Definitions.

5.1.1 Feature referencingattributes
TOID

The unique identifier comprising anumber and the four-letter prefix'osgb’. The TOID will be treated as a text string rather than
anumber; the TOID mustalways be retained / storedin its entirety. TOID isimplemented as gml:id.

5.1.2 Life-cycle metadata

Version

The version number of the landscape feature.
Version date

The date this version of the feature became the currentversion. This is the date onwhichthe feature was changed in the
database and is not the date whenthe real-worldobjectit represents changed.

Reason forchange

The reason why a new version (or new feature) has been created or changed. There will only be one reason perversion.

5.1.3 Feature description attributes

There are six attributes commonto all features that make up the descriptive attributes. These are date of imagery, parent
TOID, parent version, method of capture, form and function.

Date of imagery
The date on which theimagery that was used to identify the feature was flown.
Parent TOID

A reference to the parent topographic line from whom the geometry has been extracted. It is a unique identifier comprising a
number and the four-letter prefix ‘osgb’. This reference permits the userto derive additional attribution from OS MasterMap
Topography Layer.

Parentversion
The version number of the topographicline feature from whomthe geometry has beenextracted.
Method of capture

The methodology used to capture the landscape feature, thisis usually an automatic remote sensed approach but caninclude
otherentries.

Form
Thisis the classification attribute of afeature. It assigns a feature a category of real-world topographicorlandscape objects.
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Function

This attribute describes the function of the landscape features.

5.1.4 Geometric attributes

Polyline

Apolyline is an ordered set of points forming a line feature.
Point

A pair of easting and northing coordinates in metres, defininga horizontal locationin the British National Grid spatial reference
system.

Polygon

Apolygonisasingle closed region defined by a set of lines that represent the boundaries.

6 LF Reference Layer Life Cycle

The decision on whatsize of change toafeature will deliverachange throughto the Reference Layeris a balance betweenthe
desire to have ahigh level of detail in ordertominimise the risk of audit criticism and allow other features to be delivered in
future, versus the operational difficulties of handling the significant volume of data churn that havinga small change size will
generate. Whatis proposed below is considered tobe a reasonable approach when considered against those factors.

Any feature that is changed by 5.0 metres or more in overall length is deliveredas a change in the LF Reference Layer.

Featureswill be deleted when they drop below their minimum feature length, even if the length by whichthat feature has
changed is below 5.0 metres Forexample, if a hedge was 6m in epoch 1 and then 3.5m in epoch 2, it will be deleted as it has
fallen below the minimum size threshold.

This can also trigger changes to features that are less than 5m in cases where they touch afeature thathas changedby s metres
ormore. If this type of cascaded change means that the cascadedfeature is now under minimum size, it will be deleted or
merged with the changedfeature where applicable.

The following figures are illustrative only and donot provide an exhaustive list of scenarios.

------------------- -|--------------------|—-----------------—- Epoch 1 Content store
10 m Hedge

------------------- ‘}--“--“---“----"|‘“"“"““"“"' Epoch 1 LF Ref. Layer
10 m Hedge

-------------- -|“--“---“--“---“"“"“‘I"“"““"“' Epoch 2 Content Store
14 m Hedge

------------------- 'I'-------------------I-------------------' Epoch 2 LF Ref. Layer
10 m Hedge

--------- -|---------------------------------------}---------- Epoch 3 Content Store
15 m Hedge

--------- -|--“---“--“---“--“---“-----------+---------' Epoch 3 LF Ref. Layer
15 m Hedge

Figure 19 Diagram showing minimum of 5 metre change triggering resupply of hedge feature

Ee— cpoch 2 Contentstore

10 m Hedge 60 m Tree Canopy 10 m Hedge

[ cpoch L Ref Layer
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10 m Hedge 60 m Wooded Strip 10 m Hedge

Epoch 2 Content Store

7mHedge 66 m Tree Canopy 7 mHedge
cpoch  LF Re. Loyer
7 mHedge 66 m Wooded Strip 7 mHedge

Figure 20 Diagram showing change to Wooded Strip over5 metres

InFigure 20, ifthe change tothe Wooded Strip had resultedin the 7m Hedge features being below the 4m minimumssize, then
those features would be fusedintothe Wooded Strip feature as pertherulesin the decisiontree.

6.1 Feature Life-Cycle
The LF Reference Layer adopts a similarfeature lifecycle approach tothat usedfor OS MasterMap Topography layer.

6.1.1 Creation of linefeatures

When anew linear real-world hedgerow object is identified from the Content Store, anew linefeatureis createdto represent it
where it is coincident with an underlying topographicline. The creation of a new topographicline will not resultin the delivery
of a new landscape feature until the topographic line has been classified from imagery.

If alandscape featureis reclassified toanother landscape feature type then anew landscape featureis createdand the previous

feature isdeleted. The uniqueidentifier (TOID) of the landscape feature does not persist.
——————————————————— -|-——————————————————-|———————————————————- Epoch 1 Content Store

10 m Hedge

------------------- ‘}--“--“---“--“"|-“"“"““"“"' Epoch 1 LF Ref. Layer
10 m Hedge

------------------- - Epoch 2 Content Store

10 m Canopy

................... D Epoch 2 LF Ref. Layer

10 m Tree Canopy

Figure 21 Creationof anewfeature due to change in classificationFigure 21 shows a landscape feature was classified asa1om
section of hedge with a TOID of ‘osgb123' in epoch1. In the second epoch the feature has now been classified as a canopy
feature. Thiswill result in the deletion of TOID ='osgb123' and the creation of a new tree canopy feature TOID = ‘osgb789’ with
a reasonForChange of ‘New'. The TOID does not therefore persist between reclassifications of feature type.

If real world geometry change has occurredas part of this reclassification thenthe new reclassified feature would reflect this
new geometry change.

InFigure 21, ifthe Epoch 2 analysis had shown a canopy feature 12m in size, thenthe new canopy feature wouldbe 12min
length aswellasanew TOID and classification. The minimum change trigger of smis not applicable whenreclassifying a
feature.

Anew feature will be createdwhenthe underlying reference topographic line is geometrically altered.
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Figure 22 Modification of underlying topographicline (dashed line)Figure 22 shows a landscape feature TOID =‘osgb123'
coincidentwithatopographiclinefrom Ato B, asdelivered in Epoch 1.In Epoch 2 the underlying topographicline has been
changed with theinsertionof thelink C to D, splitting the original lineinto Ato CandCto B.

This will result in the deletion of TOID = ‘osgb123’ and the creation of two new features (represented by the yellow and red
polygonsin the figure). The original TOID will be applied to one of the twonew features and the creationof anew TOID for the
remaining new feature. The reasonForChange on TOID = ‘osgb123’ will be ‘Modified’, and for the newly created TOID will be
‘New'.

6.1.2 Deletion of linefeatures

When areal-world objectis no longer presentin the real world, the corresponding line feature is deleted from the Ordnance
Survey Product Store. These will be publishedas features for deletion in the appropriate COU product supply.

Alandscape feature will be deleted when:

e The featureis no longer present on the imagery (e.g. removal of a hedge and replacement with a fence). The
reasonForChange will be ‘End of Life’.

e The associated topographicline is deleted as part of OS update process. The reasonForChange will be ‘End of Life’.

e Subsequent epoch of imagery classification means that the landscape feature has merged with adjoining features.
The reasonForChange will be ‘End of Life’.

e Changes toadjoining landscape features cause the feature todrop below its minimum size. The reasonForChange
will be ‘End of Life’.

e The featureis no longer within the product extent (e.g. because of a change to the RLR that is being used to
define the extent). The reasonForChange will be ‘Departed’.

6.1.3  Modification of line features due to real-world change

Aline feature may be modified dueto changes to the real-world object, or due to changesin adjacent real-world objects. The
original feature may beretained if a portion of its geometry remains andone or more new features may be createdto reflect
the change.

Alandscape feature will be modified when:

e The geometry of the associated topographicline is updated as part of the OS update process and the landscape
feature persists along the new alignment. The reasonForChange will be ‘Modified’.

e The associatedtopographicline is updated as part of the OS update process and the topographic features TOID
and/or Version is changed but the geometry of the landscape feature is unchanged. The reasonForChange will be
‘Attributes’.

e Alandscape featureis updated as a result of classification from newer imagerythat detects a change to the

extent of the feature (or adjoining featurein the case of cascaded change). The reasonForChange will be
‘Modified’.
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e Alandscape feature is updated as a result of a change to the descriptive attributes of the LF feature (given the
rules that apply when the various attributes in the LF Layer are updated, this will only apply when the Function
attribute changes). The reasonForChange will be ‘Reclassified’.

6.1.4 Modification of linefeatures dueto error correction

When aline featureis changed solely tocorrect a classification or cartographicerror, the feature will be retained, unless the
resulting topological changes withadjacent features make this inappropriate.

7 Initial Supply and Update Service

There are two periods contractually for the delivery of the LF Reference Layer.

e InitialSupply : the LF Reference Layer for the Priority Area (and as much of the remainder of the LF
Reference Layer as is expedient) — this was delivered in 2015

e Update Service: from 1 January 2016, the Update Service has delivered and will continue to deliver the
balance of the Priority areas not delivered in the Initial Supply and those areas requiredto complete
coverage of the RLR. This service will also deliver real-world change updates to the LF Reference Layer.

Datawill be delivered in GML3.2.1 and processed by RPA using Snowflake’s GO Loader. This software will load initial supply
and process subsequent updates.

7-1.1.1 Initial Supply of LF Reference Layer

The Initial Supply of the LF Reference Layer was from existing imagery (2011-2015).

To ensure that as much data as possible can be deliveredin the LF Reference Layer, it was recognised that in some instances
imagery will be used tocreate the LF Reference Layerin advance of the Topo update programme. The 2015 imagery filled some
gapsinthe priority area coverage and will also refresh existingimagery content.

7.1.1.2 Update Service to the LF Reference Layer
From 1st Jan 2016 the Update Service has delivered updates tothe LF Reference Layerand deliver the balance of the Priority
areasnot delivered in the Initial Supply.

To ensure that as much data as possible can be deliveredin the LF Reference Layer, it is recognised that in some instances
imagery will be used tocreate the LF Reference Layerin advance of the Topo update programme when completing areas
missing from the initial supply. Once the LF Reference Layeris completein coverage, subsequent updates will be made
following OS MasterMap Topography Layer updates.

Updateswill be supplied tothe LF Reference Layer on a12-weekly basis.
7.1.1.3 Change Only Update Mechanism for Delivery of LF Reference Layer

Change Only Update is the mechanism by whichthe LF Layer will be delivered. The first instalment of the LF Reference Layer
that will be deliveredto the customerno laterthan 28 August, will be in initial supply format, subsequent deliveries will be in
change only update format. A change only update contains new features, new versions of changed features and deleted
features.

8 Dataset Specification

8.1 Format

The LF Reference Layer will be providedin GMLformatversion3.2.1.

Hedge Reference Layer Agreement

LIF 6519.5
v1.0 January 2021
Page 27 0of 39



8.2 LF Reference Layer Metadata
This metadatafile will be suppliedwith each product supply.

Metadata should conform to ISO 19115 andbe UK GEMINI discovery level metadata. The followingis a detailed description of
the metadata:

Title: The name by which the data resource is known.
Unique Resource ldentifier: A unique string or number used to identify the dataresource
Dataset Reference Date: Identifies the type of event (creation/publication/revision) associated with a data resource date

Frequency of Update: The frequency with whichrevisions and updates are made tothe data resource afterits initial
completion.

Topic category: Main theme(s) of the data resource.

Keyword: Keywords taken froma controlled vocabulary summarisingthe subject of the data resource.

Dataset Language: The language(s) used withinthe data resource.

Abstract: Abrief description of the dataresource.

Conformity: Degree of conformity with the product specificationor user requirement beingevaluated against data resource.
Specification: Citation (title) of the product specification or user requirement against which data resource is evaluated.
Lineage: Information aboutthe source datausedin the construction of the dataresource.

Spatial resolution: Denominator of the representative fraction on the source map(s)and/orthe ground sample distance.
Extents of dataset based on Coordinates of Bounding Rectangle: In decimal degrees.

Spatial reference system: O SGB36/British National Grid (EPSG: 27700).

Responsible Party/Role: OSis an originator.

Role name: OS Customer Services.

Organization name: OS is responsible forthe dataresource.

Data format: Takes the form of the name of the format orformats the productis suppliedin willinclude whether the datais the
initial supply or COU.

Distributor contactdetails: OS contact details.
Datasetformat: GML3.2.1
Use Constraints: Description of the restrictions and legal prerequisites for using the data resource.

Limitations on Public Access: Description of the restrictions and legal prerequisites for accessing the data resource.
9 Data Delivery Requirements

9.1 Initial Supply

An initial supply (provided in 2015) is required that contains all Landscape Features for LMSparcelsin England as defined by the
data extract providedto OSon 20" January 2015. Thisinitial supply was provided in ‘chunks’ and thus as new chunks are
delivered features on the boundaries with previously delivered chunks may be revised.

9.2 Updates

Following the Initial Supply Change Only Updates (COU) will be supplied as the LF Reference Layer moves into the Update
Service maintenance. A COU update will only contain new features, new versions of changed features and deletedfeatures.
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9.3 Delivery

During the Initial Supply phase the data will be suppliedon DVDin skm geo-chunkedextents at intervals agreedin the Delivery
Plan.

During the Update Service phase the data will be supplied on DVD in skm geo-chunked extents at 12 week intervals.
With each data supply asummary text file will be supplied containing the followinginformation:

¢ a delivery reference number/ uniqueidentifier;

¢ the delivery type: ‘Initial supply’ or'*COUupdate’;

e for COU updates, the change-sincedate;

¢ the delivery datasize:inMb.

9.3.1  Feature Validation Data Set

AFeature Validation Data Set (FVDS) will be required with each delivery duringthe Initial Supply phase and with the 12 weekly
COU updates during the Update Service.

9.3.2 Imagery MetadataFile:
Animagery metadata file will be suppliedwith all deliveries of the LF Reference Layer duringlnitial Supply and Update phases.

The metadatafileis a 1km National Grid reference of each 1km grid square in England (approx. 135,179 kms), with the flown
date of the imagery that was used to create the Reference Layer. Thisis intended for use by the RPA as areference dataset.

The format will be as follows;
TQ1234,2015-01-05
TQ1235,2015-01-05

Etc.

10 Data and Quality Measures

Starting from a structuredframework of spatial data quality measures taken fromISO standards a documenton LF Reference
LayerData Quality was produced and has been worked through in a number of workshops held in Southampton. Within the
document amatrix of data quality elements and their applicability to the LF Reference Layer has been developed. This
document was agreed between OS and the customerin December 2015,

11 Annex A -Business Definition of aHedge

The following definition provided for contextis that publishedto farmers for the purpose of declaring LF features. It does not
therefore definethe rules for producing the LF Reference Layer.

A'hedge’isany hedgerow (arow of bushes) growing on or adjacentto (next to) arable landwhich forms part of a farmer’s
holding and has:

a continuous length of at least 20 metres, oris part of any such length, or

a continuous length of less than 20 metres where it meets (at an intersection or junction) another hedgerow at each end.
The hedge does nothave to contain trees, but any trees growing in it form part of the hedge.

Hedges can include gaps, such as gateways. See the table below for more information.

Hedgeson banks are eligible.
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Width There is no minimum or maximum widthfor a hedge.

Length The minimum length for a hedge is 20 metres.

Hedges can include gaps. Thereis no limit onhow many gaps a hedge canhave-as
long as each individual gapis not more than 20 metres it willbe treated as part of

the hedge.

Height There is no maximum or minimum height for a hedge. This means newly planted
hedges can be used for Hedge Reference Layer (LF) if they are in the ground when
the applicationis made.

12 Annex B - Reference Documents

Reference Versio Date
n
OS MasterMap OS MasterMap Topography Layer User guide and V2.0 08[2017
Technical technical specification
Specification

13 Annex C-Obstructing, Woodland and Boundary Features

OS MasterMap Topography Layertopographicline attributes that meet criteriaforinclusionin LF Reference Layer (preliminary
selectionto be expanded as requiredin the OS Technical Specification).

13.1  Obstructing and boundaryfeatures

Only ground level obstructing features will be classified aslandscape features.

Descriptive Physical Presence
Group

Land General Feature | Obstructing

Land, Rall General Feature | Obstructing

Land, Roads Tracks and Paths General Feature | Obstructing

Land, Roads Tracks and Paths, Rail | Generalfeature Obstructing

The selection of descriptiveGroup = “"General Feature” and physicalPresence ="Obstructing” will resultin some ineligible
features being chosen, the examples below show how undesirable features can be excluded from this selection.

Gateswill be excludedfrom classificationas eligible landscape features, where a topographicline attributed as Theme = "Roads
Tracks and Paths” and "Land” and descriptive Group = “"General Feature” and physicalPresence = "Obstructing”has a
topographic area of with descriptiveGroup = "Road Or Track” or "General Surface” on eitherside of it.
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descriptiveGroup =
descriptiveGroup =

Road Or Track
Road Or Track

descriptiveGroup =
Road Or Track

descriptiveGroup =

General Surface

Figure 24 Identifying obstructing gates for exclusion

“Road OrTrack” or“General Surface”.

Figure 23 and Figure 24 show examples of physicalPresence = "Obstructing” features (in red) withgates (in blue). The gateis
identifiable from the other obstructingfeatures asit is flanked by topographic areas attributed with descriptiveGroup of either
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descriptiveGroup =
Structure; Path

Figure 25 Identifying obstructing structures for exclusion

Figure 25 shows an example of physicalPresence = “"Obstructing” features (in red) withan obstructingstructure (inblue). The
structure isidentifiable from the otherobstructing features as it is coincident with a topographic areas attributed with

descriptiveGroup containing “Structure”.

= g
G )

de59riptiveGroup =
Inland Water

descriptiveGroup =
Inland Water

Sluices

descriptiveGroup =
Inland Water

Figure 26 Identifying obstructing water features for exclusion

Hedge Reference Layer Agreement

LIF 6519.5
v1.0 January 2021
Page 32 0f 39



Figure 26 shows an example of physicalPresence = "Obstructing” features (in red) with an obstructing feature (in blue). The
structure isidentifiable from the other obstructing features as it is bounded on both sides with a topographic areas attributed
with descriptive Group containing“Inland Water”.

13.2

Woodland areas are identified using

Woodland areas

OS MasterMap Topogra

hy Layertopographic areas with the attribution of:

Descriptive Make Descriptive Term
Group
Land Natural Environment| Natural Nonconiferous Trees
Land Natural Environment| Natural Coniferous Trees
Land Natural Environment| Natural Coniferous Trees
Nonconiferous Trees
Land Natural Environment| Natural Nonconiferous Trees
Coniferous Trees
Land Natural Environment| Natural Scrub
Nonconiferous Trees
Land Natural Environment| Natural Scrub
Coniferous Trees
Land Natural Environment| Natural Nonconiferous Trees
Scrub
Land Natural Environment| Natural Coniferous Trees
Scrub
Land Natural Environment| Natural Scrub
Nonconiferous Trees
Coniferous Trees
Land Natural Environment| Natural Scrub
Coniferous Trees
Nonconiferous Trees
Land Natural Environment| Natural Nonconiferous Trees
Scrub
Coniferous Trees
Land Natural Environment| Natural Coniferous Trees
Scrub
Nonconiferous Trees
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Land Natural Environment | Natural Nonconiferous Trees

Coniferous Trees

Scrub

Land Natural Environment | Natural Coniferous Trees
Nonconiferous Trees

Scrub

14 AnnexD - Feature Attributes

This section definesthe attributes associated with each LF Reference Layerfeature type and shows the expected occurrence in
the data of the attributes foreach feature type. This is shown in UML notation, that is, if they are optional (o) and ifthey can be
single (1) or multiple (*), with ‘or’ beingrepresented by double dots (..).

14.1  TopographiclLine

Attribute Occurrence
TOID 1
version 1
form 1
function o
dateOflmagery 1
versionDate 1
parentTOID 1
parentVersion 1
methodOfCapture 1
reasonForChange 1

14.2  TopographicPoint

Although thefirst release of the LF Reference Layer contains only polyline features the attribution of pointfeatures is modelled
here.

Attribute Occurrence

TOID 1
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14.3  TopographicArea

Although thefirst release of the LF Reference Layer contains only polyline features the attribution of polygon features s
modelled here.

Attribute Occurrence
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15 AnnexE - Attribute Definitions

15.1  Attribute Data Types

Each attribute has one of the following data types. Each item of information in a complex attribute has one of the following
datatypes.

Type Description

Boolean Value of ‘true’ or ‘false’.

Date Specifies a day within the Gregoriancalendarinthe format YYYY-MM-DD.
Integer Any positive or negative whole number or zero.
Point A pair of easting and northing coordinates in metres, defining a horizontal locationin

the British National Grid spatial reference system.

Polygon | Aclosed areadefined by one outerboundary and zero ormore inner boundaries.
Eachboundary is a closed ring of coordinate pairs, interpolated as for a polyline.

Polyline An ordered set of points that are connected with a straight line between each pair

Real Afloating point number.

Rectangle | Arectangle defined in the British National Grid.

String An ordered set of characters.

TOID OS MasterMap unique feature identifier.

15.2  Simple attributes

Asimple attribute is onethat contains a single piece of information that may be qualified by associatedinformationsuchasits
units of measure. Geometric attributes are considered to be simple. The followingsimple attributes occurin LF features.

Purpose

dateOfimagery Date The date the imagery was flown from which the landscape
feature was classified

form String This attribute gives the primary classificationinformation
about the feature.

function String This attribute gives further classificationinformation about
the feature.

method OfCapture String Specifies the method by which the landscape feature was
captured.
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parentTOID TOID The unique reference number ofthe parent OS MasterMap
feature that was classified as a landscape feature. This
attribute comprises a number and the four-letterprefix
‘osgb’.

parentVersion Integer The versionnumber of the parent OS MasterMap feature.
This uniquely identifies a specific version of a parent OS
MasterMap feature with a given parentTOID value.

reasonForChange String The reasonforachange made to a feature.

TOID TOID Unique identificationreference number ofthe feature. The
unique identifier comprisinga number and the four-letter
prefix ‘osgb’. Itis recommendedthat the TOID be treated as
atext stringratherthan anumber; the TOID should always
beretained/stored inits entirety

version Integer The versionnumber of the feature. This uniquely identifies a
specific version of a feature with a given TOID.

versionDate Date The date onwhich this version of the feature became the
current version. This is the date that the feature was
changed in the database and is notthe date ofany
associated real-worldchange

This is the date the feature appeared inthe product store.

15.3  Attribute values

Some attributes have avalues defined from the prescribedlists below.

15.3.2 form

Value Description

Hedge Arow of shrubs which may also containtrees
Tree Canopy Atree canopy not adjacent or touching a hedge
Wooded Strip A continuous row oftree canopy with a length >= gometres

15.3.2 function

Description

Woodland Boundary | Alandscape feature that is adjacentto an area of woodland.

15.3.3 methodOfCapture
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|
Value Description

Ground Survey

The feature was captured by anonthe ground survey.

Automatic Remote
Sensed

The feature was identified by the automaticimagery classification
process.

Manual Remote
Sensed

The feature was identified by visual inspection ofimagery and height data.

15.3.4 reasonForChange

Value Description

New This is a new feature in the database.

Correction Indicating correctionto a LF feature
This would be used when a change to a feature (eitherit's attribution or geometry)
has happened as a result of fix to resolve a ‘bug’ in the product creation process
(e.g. ifan errorwas found in the query to identify features as having the function of
‘Woodland Boundary’)

Modified The geometry of an LF feature has changed following real-world change®.

Software Feature has been adjusted by anautomatic software process. Includes
geometric adjustment, cleaning, squaring and reversingdirection of
digitising.
This would be used when a change to a feature occurs becauseit is reprocessed
followingachangeto the softwarerules (eitherin the eCogntion image classification
orthe Product Adaptor), but where there has been no change to theinputimagery
orto the Topo lines features.

Attributes The descriptive attributes or geometry ofthe parent topographic line that
the landscape feature references have changed, but the geometry ofthe
LF Layer feature is unchanged.

Reclassified The descriptive attributesofthe LF feature have changed.
Given the rules that apply whenthe various attributes inthe LF Layer are
updated, in practise this will apply when the Function attribute (Woodland
Boundary)changes.

End Of Life The lifecycle ofthe feature has ended.

Departed The feature is no longer within the area of interest.

Where morethanone change hastaken place betweendeliveries thenthe following hierarchy (from highest tolowest) is used
todetermine whichchange typeis populated.

4 This represents changes to pointand lines not polygons.
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16 Annex F-Glossary

Obstructing Feature - Indicates that feature is normally morethan 0.3 m highand forms an obstructionto passage on foot

[from the Ordnance Survey MasterMap specification].

GML - The Geography Markup Language (GML) is the XML grammar defined by the Open Geospatial Consortium (OGC) to
express geographical features. GML serves as a modeling language for geographic systems as well as an open interchange

format for geographic transactions on the Internet.
Landscape features - Farmland landscape features are important components of the countryside and contribute to
biodiversity by providing connections between farmland habitats. Field boundaries such as hedges, stone walls and
grass banks, as well as farm ponds can be valuable wildlife habitats, enhance the landscape and, in some cases, may

be of historicimportance.
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