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Report Structure

The Project Report for ‘HSC: Demonstrating the Method’ is divided into three sections for
ease of use. The first documents the project’s implementation. The second contains the
application review and case studies, while the third contains the HSC character type text
descriptions for the report.

This docu ment comprises section 1 of the ‘HSC: Demon strating the Method’
Project

EXECUTIVE SUMMARY

In May 200 8 English Heritage (EH) i nvited SeaZone Solutions Ltd (SeaZone) to tender
for a proj ect, funded through the Aggreg  ate L evy Su stainability F und (AL SF), t o
demonstrate the Method for Historic Seascape Characterisation (HSC). The methodology,
published in March 2008, consolidates and builds on the results of two previous phases
of method development undertaken since 2004 which fall within the England’s Historic
Seascapes Programme . The HSC: Demons trating the Meth od project seekst o
demonstrate the practical app lication of that metho dology i n the contex t of the
management of cha nge affecting the coastal and marine historic landscape. HSC seeks
to further the ai ms of the ALSF through t he Identification and cha racterisation of the
historic landscape in key existing or potential areas of aggregate extraction.

The HSC national Method was developed by the Historic Environment Service at Cornwall
County Co uncil (Tapp er & Johns 2008) in close consultation with English Heritage,
bringing together and learning from the experiences gained during the two earlier rounds
of the England’s Historic Seascapes Programme. Publication of the resulting national HSC
Method completed that Programme, having substantially realised its over-arching aim of
producing a robust method for applying the principles  of Historic Landscape
Characterisation (HLC) to England’s coastal and marine zo nes, extending seaward to the
limit of UK Controlled Waters.

This docu ment cons titutes a project repo rt produc ed by Sea Zone and Maritime

Archaeology Ltd. detailing the execution of the different phases of the project. The report
is divided into three secti ons; th e first de scribes the practi cal implementation of the

national HSC Methodology. The second p art comprises an Ap plications Review,

illustrating t he applica tion of HSC u sing pract ical ex emplars an d scen arios w here
appropriate. T he c haracter type texts hav e been col lated as a third section to the
report.
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1. INTRODUCTION

The HSC: Demons trating the Me thod Project, funded by th e AL SF, mark s the in itial
implementation of a rigorous, repeatab le methodology for Historic Seascape
Characterisation, applyi ng the pri nciples already underpi nning Hi storic Landscape
Characterisation (HLC) to the coastal and marine zones.

Extending those principles to the coastal and marine zone to produce a Historic Seascape
Characterisation (HSC) Met hod presents c hallenges due to t he inherent di fferences
between marine and terrestrial environments. The method ology was developed throug h
the England’s Historic Seascapes Programme involving five pilot method development
studies, beginning in 2004, in which each pr esented different but related approaches to
HSC. The results were consolidated into a single nationally-applicable HSC methodology
for the area-based characterisation of historic coastal and marine landscapes.

Following that development of the nation al HSC Metho dology in 2008, SeaZone was
invited to tender for a project which aims to demonstrate the practical implementation of
the HSC Method and promote its relevance to future applications through demonstrative
case-studies (English Heritage 2008).

The robust nati onal method for HSC i s source-led, assessing and defining areas that
share similar and repeating historic characte r as Historic Seascape Character ‘Types’,
allowing historic trends and proc esses to inform and frame the broader sustainable

management of change through marine spatial planning, outreach and research projects.

The HSC approach takes a holistic view of the historic landscape and can provide context
for the often ‘point-based’ datasets available for the marine zone . The resulting product
is design ed t o en able t he dist inctive h istoric cu Itural ch aracter of t he present to be
understood and contri bute positively to the sustainable management of ¢ hange in the
future affecting the coastal and marine environment.

This project complies w ith MORPHE guidelines (English Heritage 2006), and successfully
demonstrates the implementation of the national HSC Method (Tap per 2008), across a
sufficiently substantial area to provide effective practical demonstration of the method’s
operation and capabilities. The worked example provided by this project builds on the
consolidation of the national HS C Method, as outlined in the Project Brief (E nglish
Heritage 20 08), both by ensuring clarity and consistency in its future implementation
and by enabling cogent practical demonstrat ion of the method’s fi tness for purpose
across its range of applications, thereby promoting and optimisi ng t he use of the
method.

HSC_report_section1_v1.6.doc 2009-11-13 6
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2. BACKGROUND

21 Historic Landscape and Historic Seascape Characterisation

HLC is a method of assessing and classifyin g an archaeolog ist’s view of the historic
cultural landscape as an aid to inform the management of the historic environment. The
approach brings together historic and natura | environmental datasets in a GIS format to
enable the i nterpretation of | andscape character types and the areas in which they are
expressed. This method encourages the inte rpretation of data in a manner transcending
their iso lated expressions to encourage the identification of re curring trends which
characterise the historical and cultural landscape.

The landscape is characterised by HLC acco rding to a ser ies of recurring Types’
reflecting the domi nant hi storic cul tural processes which shape our perceptions of an
area’s present character. It is designed to inform a broad ra nge of applications including
spatial pl anning, conse rvation and wi der ap proaches to heri tage management w hich
emphasise the posi tive contri butions to be gained f or ev eryone’s qu ality of lif e in
understanding and maintaining the cultural legibility of the world we inhabit.

HLC has being applied across En gland, in multiple contexts including county based HLC,
urban HLC, AONBs and National Parks, undertaken predominantly by Council HERs. To
date HLCs is approaching two thirds of National completion (English Heritage website).

HSC draws on the sa me core pr inciples as underpin HLC (Tap per 2008) to produce a
characterisation of the marine and coastal historic landscape.

2.2 Characterising the Marine Zone

The HSC Method, while maintaining the principles used in HLC, recognises the need for
different expressions of those principles in the coastal and marine environment.

The coastal zone to la ndward and seaward of mean sea level is an area of overlapping,
not abut ting, terrestri al and mari time pe rceptions, demanding assessment of both
landward and seawa rd perspectives and requiring in teroperability between th e
overlapping HSC and HLC coverage.

The marine environment provides a number of di stinct differences from land for historic
character assessment. Methods developed and us ed to apply charac terisation principles
in terrestrial and near shore HLC have re quired adjustment in order to apply the
principles effectively to offshore areas. Some of the key attributes that characterise the
coastal and marine landscape itself in this respect include:

- Understanding the way the character of marine landscapes is perceived in contrast
with that of terrestrial landscapes

- The sea has multiple vertical levels which can vary greatly for any given area in
their historic character: the character of the sub-sea floor, sea floor, water column
and sea surface all need to be understood in their own right.

- Dynamic marine environment: the natural environment of much of the inter-tidal and
marine zone is dynamic and constantly changing due to natural physical processes
such as currents, tidal range and sediment mobility.

With the c urrent increase in coas tal and marine developments, the review of marine
heritage legislation and the drafting of a Ma rine and Co astal Access Bill (Defra 2008)
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outlining the UK strategy for sustainable management o f the marine and coas tal zone,
the benefits of having HSC in place are clear.

The applica tion of HLC to the coastal and marine environment was firsttrialledin a
single area - ‘Liverpool Bay and waters off the Fylde’. The four successive pilot projects
provided a range of related approaches to th e effective expression of characte risation
principles in the coastal and marine zones.

The key issues highlighted during the five pi lot projects were address ed during the HSC
Method consolidat ion in 2007- 8. The multi-dimensionality of the coastal and marine
zones, married w ith the need for recognising time depth during the characterisation of
the historical and cultural landscape, has been resolved through the use of a multi-level
approach.

In order to recognise the contrasts in character potentially existing at differing levels in
the marine environme nt, the following classi fication has been prescribed wit hin the
recorded attributes (Tapper 2008):

e Sub-sea floor HSC: i dentifying the dominant historic character beneath the sea
floor veneer

e Sea floor HSC: identifying the domin ant historic ch aracter within or direct ly on
the sea floor veneer,

e Water column HSC: identifying the dominant historic character across the vertical
height of the water column

e Sea surface HSC: identifying the dominant historic character of the surface of the
water

e Previous historic character (recorded where information bears on it)

The time depth of the a ssessed marine historic character is recorded in the attributes in
two main ways in the national HSC Methodology: by recording in the *Period’ attribute
the date at which an area adopt ed its pres ent character, and by record ing mu Itiple

expressions of * Previous HSC’ for a given area where availa ble evidence bears on that
(Tapper 2008, 3.3.2).

Similarly, the contrast between the character type structures and the nature of available
and appropriate mapping frameworks for the coastal, intertidal and marine zones has
been recognised and dealt with in the national HSC Methodology (Tapper 2008) by
adapting t he approach to representi ng ch aracter assessment s o that coa stal and
intertidal ¢ haracter is mapped using polygo ns, whereas offshore the character type
mapping uses a grid mesh. T his approach has encouraged a more seamless transition

between HLC and HSC by matchi ng the extents of character pol ygons between the two
datasets where possible.

HSC_report_section1_v1.6.doc 2009-11-13 8
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3. AIMS & OBJECTIVES

The HSC: Demonstrating the Method project Aims and Objectives as s pecified by English
Heritage to meet the requiremen ts of th e project brief (E nglish Heritage 200 8) are
outlined below.

3.1 Project Aims

The primary aim of the project is to provide an exemplary implementation of the national
methodology for coastal and marine HSC developed by the England’s Historic Seascapes
Programme to exte nd the pri nciples of hi storic landscape charac terisation (HLC) to
England’s coastal and marine zones to the limit of UK Controlled Waters.

The overall aim of the project has been broken down by English Heritage in the project
brief (English Heritage 2008) as follows:

e To deploy t he national HS C Methodology to create a GIS-based ch aracterisation
of the historic and archae ological dimension of the present seascapes across the
full extent of the project area

e Tobean exemplary project for furthe r implementatio n of the national HS C
Methodology to a fuller extent of En gland’s coastal and marine zones and
adjacent UK Controlled Waters

e To prov ide aw orking demon stration sh owing h ow the applica tion of HSC
produces a f ramework of u nderstanding which will st ructure and promote w ell
informed decision-making relating to the sustainable management of change and
conservation planning affecting the historic landscape in the coastal and marine
zones

e To prov ide aw orking demon stration sh owing h ow the applica tion of HSC
produces a historic seascapes GIS-database fully compliant with the principles of
HLC, with the present and anticipated user-needs of English Her itage and with
available s tandards for data c ontent, management, interoperability and
accessibility developed to meet the implications of the Marine and Coastal Access
Bill (Defra 2008)

e To structur e, inform and stimulate fu ture research programmes a nd agendas
relating to the coastal and marine historic environment

e To improve the awareness, understanding and appr eciation of the historic
dimension of the coastal and mari ne landscape to its professional and non-
professional users

3.2 Project Objectives

The objectives for the project have been defi ned by English Heritage (English Heritag e,
2008) as follows:

e Touseth e nati onal HSC Met hodology to characteri se the hi storic and
archaeological dimension of the present seascapes across the full extent of the
project area in the north east of UK Controlled Waters

e To detail in the Project Report the specific aspects involved in implementing the
national HS C Methodology ac ross the project area, including a record of the
sources and data-sets supporting each st age of the characterisation and the
inter-relationship between HSC and HLC where the latter is completed adjacent to

HSC_report_section1_v1.6.doc 2009-11-13 9
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the project area, to meet the needs of transparency and assist future updates
against the initial benchmark characterisation

e To anal yse and i nterpret the project’'s HSC database t o i dentify contexts a nd
applications in t he pr oject area t ypifying t hose w hich t he HSC approach is
designed to inform, as noted in the national HSC Method Statement (Tapper
2008) and with particular reference to the provisions of the Marine and Coastal
Access Bill (Defra 2008), English Heritag e’s curatoria | responsibilities and
influences for the su stainable management o f change, and commitments arising
from the European Landscape Convention.

e To docume nt those HSC conte xts and a pplications in the project area by
description and, as appropriate, by case study, to demonstrate t he potential of
HSC for i nforming th e sustai nable management of ch ange, spati al planni ng,
research planning and pr ioritisation, and outreach  affecting the historic
environment in the project area.

e To document from the project area by de scription and, as appropriate, by case
study, the close inter-relationships be tween h istoric and n atural landscape
character and the advantages of inter-op erability bet ween h istoric and n atural
environment spatial datasets.

e To document from the project ar ea the potential of the HSC for raising pu blic
awareness and understanding of the coastal and marine historic environment.

e To produce an interactive resource suitable for posting on the internet, in .html or
similar for mat, containing the Characte r Type mapping and structured te xts
generated for the GIS during the characterisation.

e To produce an Archive and a Project Re port documenting all asp ects of the
project’s application of the national HSC Method, including among the sections of
the Project Report: a detailed account of the project’s practical implementation of
the national HSC Metho dology; documentation of the project area’s contexts and
applications for the HSC M ethod; t he re lationships between the project area’ s
historic and natural landscape character, and the potential of the HSC for raising
public awareness and understanding of the coastal and marine historic landscape.

e To disseminate information on the progress and results of the project through the
internet and through professional and popular publications and other media

4. INTERFACES

4.1 SHAPE 2008

This project helps deliver the newly published *Strategic Framework for the Historic Environment
Activities and Programmes in English Heritage’. The project has most relevance for:

Corporate Objective 1A: ‘Ensure t hat our research addres ses the most i mportant and urgent
needs of the historic environment’

Research Program Al : What's out there?: Defining, characterising and anal ysing the hi storic
environment

Sub program: Understanding Place: Historic Seascape Characterisation (number 11111.240)

HSC addresses this EH corporate o bjective by capturi ng the hi storic character of the co astal and
marine environment, including past s ea surface u se, water-column use, sea bed use a nd buried
historic as sets throu gh a holisti c area-based chara cterisation (see www.english-
heritage.org.uk/characterisation).

Additionally, HSC contributes to the following objectives:

HSC_report_section1_v1.6.doc 2009-11-13 10
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Corporate Objective 1A: ‘Ensure t hat our research addres ses the most i mportant and urgent
needs of the historic environment’

Research Program A2: Spotting the gaps: Analysi ng poorly understood |landscapes, areas and
monuments

Sub program: New Frontiers: Mapping our marine heritage (number 11112.110)

HSC buil ds on thi s with an emphasi s on holistic area-bas ed ch aracterisation (see S HAPE 2008 :
23).

4.2 English Heritage — ALSF Priorities

HSC contributes towards English Heritage ALSF priorities, specifically towards:

Theme 2: Marine. 2.1: Identificat ion and chara cterisation of the historic environment in
key existing or potential areas of marine extraction. ‘Seabed mapping projects in this strand
seek to i mprove our understandi ng of the di sposition of vessel and submarine wrecks and lo st
aircraft and of i nundated prehistoric landscapes for the key | icensed aggregates extraction areas
around England’s coast. Additional projects wi Il undertake Hi storic Seascapes Characterisation to
develop our understandi ng of the histori c character of the mari ne zone for the key li censed
aggregates extraction areas to the median line with UK neighbours’ (http://www.english-

heritage.org.uk/server/show/nav.1317).

HSC_report_section1_v1.6.doc 2009-11-13 1 1
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5. STUDY AREA

The overall area to  which the national HSC Methodology has relevance ¢ omprises
England’s coastal zone and its share of UK territorial waters and adjacent UK Continental
Shelf to the limit of UK Controlled Waters.

The project area defined in this project’s brief (English Heritage 2008) encompasses the
former Seascapes pilot area from Scarborough to Hartlepool and extends that area to
cover the areas adjace nt to it, northwards to the Scottish border and southwards to the
northern limit of the former Seascapes pilot area from Withernsea to Skegness.

The project area so defined (Figure 1) is as follows:

Northern Extent: defined across UK Controlled Waters by the nor thern boundary of
England’s civil jurisdiction as defined by the Scottish border in the North Sea in the Civil
Jurisdiction (Offshore Activities) Order 1987 1 (2). Acr oss the inter-tidal zone and on
land, the northern extent of this project ar ea will be defined by the admi nistrative
boundary between England and Scotland as mapped on OS MasterMap.

Southern Extent: determined by a line extending from the East Riding of Yorkshire coast
near Withernsea at 53°44' 15"N, 00°01' 48"E, north eastward to the point where latitude
54° 20' 00 "N intersects with the UK Contin ental Shelf Lim it, whe re the Median Line
meets with Dutch Waters. Across the inter-tidal zone and on land, the southern extent of
this project area w ill be defined by a st raight continuation south westward of the line
defining its southern marine extent.

Seaward E xtent: the li mit of the UK Con tinental Shelf, here foll owing the Med ian Line
with Germany a nd H olland, as defined inthe U K Continental Shelf Act 1964 as
subsequently amended.

Landward Extent: Defi ned as reachi ng, “at | east th e 0OS-mapped line of Mean High
Water (MHW) but  will conti nue | andward be yond that li ne to avoid any arbitrary
truncation of HSC po lygons and to accom modate i nland areas percei ved, from a
maritime perspective, as posse ssing distinctively maritime ch aracter. This may result in
the inclusion of some areas on land which are discontinuous with MHW, for e xample to
accommodate prominent inland areas serving as navigational daymarks, resulting in HSC
polygons separate from the main body of the characterisation (though the i ntervening
areas will of course be subject to HLC coverage).

River and Estuary Extents: The i nland extents for key rivers are li mited to the co-
ordinates below:

e River Wear: A19(T) bridge, at NZ 34845676
e River Tyne: Newburn Bridge, at NZ 16506515
e River Tweed: to its bisection by Scottish border at NT 94725208

Subject to the accommodation of inland area s perceived from a maritime perspective as
possessing distinctive maritime character, estuaries within the project area will normally
be included to their Normal Tidal Limit along their rivers and tributaries.

The accurate definition of the landward boun dary is dependent on the completion of the
characterisation process i n order toi dentify lan dward areas of distinctive maritime
historical significance.

HSC_report_section1_v1.6.doc 2009-11-13 1 2
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The project area encompasses the coastal a

nd marine zone across several d ifferent
counties including Humberside, North Yorkshire, Durham and Northumberland, as well as

the North Yorkshire Moors National Park and the unitary authorities of Tyne & Wear, East
Riding and Cleveland.

Figure 1: Demonstrating the Method Project Area and Trial Area
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6. IMPLEM ENTING THE HSC METHOD

6.1 Introduction

The project was undertaken in accordance  with M oRPHE guidelines ( English H eritage
2006) over a period of 11 months.

The Method Statement for HSC produced in March 2008 (Tapper 2008) was used as the
basis for applying the national HSC Methodology. The methodology has been applied as
specified in the national HSC M ethod St atement to meet the requ irements of English
Heritage to demonstrate the method.

The method was applied to a trial area which encompasses part of t he Scarborough to
Hartlepool area and a n adjacent area to which HSC has not yet been applied. The trial
area ( Figure 1) which included coastal, intertidal an d of fshore areas, w as agreed w ith
English Heritage at the first Project Board meeting.

The characterisation phase of the Method Statement has been broken down to reflect
individual tasks within the method, as described in the national HSC Method Statement.
Additional phases in the method developm ent such as the devel opment of G IS tools
have also been described. The characterisati on phase of the pro ject, divided in the

project brief between its application to (1) an initial trial area in Stage 2 and (2) the full
project area in Stage 3, is described under the following sub-headings:

o Data Collation

e Data Preparation

e GIS Development

e Database Development

e Character Assessment

e Development of Character-type Text Descriptions

Challenges aris ing d uring t he appl ication of t he met hod h ave been described
chronologically as far as possible, distinguishing where necessary between issues arising
during the initial Trial Area method application and during ensuing characterisation of the
full project area.

6.2 Data Collation

The emphasis during collation of core data for the project was placed on datasets listed
in the HSC Method Sta tement that currently have consistent national coverage or will,
have when completed. Emphasis was also plac ed on those availab le in digital formats,
treating more localised or hard-copy source data available as supplementary.

Additional sources were sought in some cases to complement or increase the coverage of
datasets proposed in the HSC Method Statement.

The information gathered to produce text description for character types was based on a
strategy of desk-based research.

The basic requirements for data collated were that:
e Sources were relevant and consistent

e Core dataset coverage was national (or at least regional)

HSC_report_section1_v1.6.doc 2009-11-13 1 4



7
SeaZone

HSC - Demonstrating the Method — Section 1: Implementing the Method

e Sources were treated in a consistent ma nner and even-handed way, following a
clearly stated workflow; and were used where possible to reflect time-depth and
past change

e Standardt erminologiesw ereu sedt om aintaincl arity me eting
MIDAS/INSCRIPTION requirements

e Consistent assessment and capture of historic seascape character was deployed

e Common ‘perception s cale(s)’ were establ ished -t hatis, t he scal e at w hich
characterisation is expected to be read and applied

The data issues such as limited coverage, accuracy and recording biases were taken into
account d uring the coll ation of data and a pplication of t he method. Marine data and
records of archaeological evidenc e tend to be concentrated towards sh allow, in tertidal
and coastal areas. The level of accuracy and degree of bias is variable, dependent on the
method used to gather the data and purpose for which the data was gathered. Finally, as
the integration of non-digital resources may often be time consuming, data was gathered
in a digital format where possible.

A list of core data sour ces was identified for the purpose of the project ( Table 1), based
on Tapper 2008 and English Her itage 2008. These are datasets which are available on a
national scale and provided the core data on which the HSC Demonstration was applied.

Table 1 — Core Data Identified for the Project

Feature

Data group Types Datasets Supplier
Bathymetry,
Admiralty charts Points, navigational
digital polygons, hazards, SeaZone Hydrospatial
polylines navigational
channels
Historical ch arts Navigational
. .| Paper Raster features, offshore UKHO archi ves, NMM,
views and sail ing - .
based/digital | images development, local museums

directions intertidal peat beds

Ordnance S urvey L Points, English He ritage,
Digital polygons,
maps ; Ordnance Survey
polylines
1'Ed  ition, 2™ _ _
o . Raster Edition and modern | English He ritage,
Historic maps Digital images Ordnance Landmark, Ordna nce
Survey
Survey maps
- Bathymetry &
elevation (BE),
SeaZone Points, - Natural &
Hydrospatial Digital polygons, physical features SeaZone Solutions Ltd.

polylines (NP)

- Structures &
obstructions (SO)
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Feature

Data group Types Datasets Supplier

- Socio-economic
& marine use (SE)

- Conservation &
environment (CE)

- Climate &
oceanography
(CO)

- Wrecks (W))

Adjacent County

HLCs Digital pol ygons Local Authorities
Aerial Digital Raster Local Authorities
photographs images
Points, CEFAS (outside 6nm), Sea
polygons, Fisheries Committees (within
Fisheries data Digital raster Fishing grounds, ingfi
9 images, fishing snags 6nm), JNCC, Kingfisher
paper charts,
charts NMR, Misc. fishing charts
Points Aggregate
. ! extraction areas, oil | UK Deal, INCC, SeaZone
Offshore Industry | Digital polygons, -
; and ga s | hydrospatial
polylines . .
installations
Natural
. England/JNCC/MAGIC
Environmental
dataand | and | Digital database, CEFAS, BGS

classifications (www.searchmesh.net/webGl

S)

English Heritage supplied OS MasterMap and historic Landmark data where possible. HER
data, RCZASs and HLCs were requested from local authorities where available.

Supplementary datasets identified included local and regional datas ets, point d ata and
data which is not currently available in a digit al format (Table 2). These are dat asets
which are not consist ently av ailable t o in form al | h istoric lan dscape an d seascape
characterisation, but in some cases they can help fine-tune the asse ssment, providing
valuable in formation on regional characte r expression d uring the charac terisation.
Additional data gathered to sup plement the sources recommended in the HSC national
Method (Tapper, 2008) have been annotated in green.
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Table 2 - Supplementary Data Identified for the Project

Feature .
Data group Types Datasets Supplier
NMR Di gital Points, Monument records, | e oiich Heritage
polygons maritime records
HERs and SMRs Digital Points, Mon_u_ment records, Local Authorities
polygons maritime records
Zil\?i?gr;mental Digital/paper vhri ous Peat b eds, pal aeo- | Birmingham Un iversity,
gital/pap channels, HER/SMR, BGS
data
Geomorphology Di gital raster Coastal FutureCoast (DEFRA)
geomorphology
Seabed . . .
sediments digital polygons Sediment type SeaZone Hydrospatial
Offshore solid - .
geology digital polygons Bedrock type SeaZone Hydrospatial
Morphology Di gital raster Coastal morphology | FutureCoast
Tidal range Digital Raster Sea level model DTI
Images
Sea | evel index . . .
. various various Sea level model Various
points
Points,
Tides & Currents Digital polygons, Tides and currents SeaZone Hydrospatial
polylines
and Navi gational | Digital ygons, zards, tng English Heritage,
d Raster Shipping, A NATEC,
Hazards RYA, DT ANATEC, RYA, DfT
Documentary Hard copy , various Various: li braries, Record
sources Digital Offices, Museum libraries

The collation of documentary resources plays a k ey role in the contextualisation of the
character assessment and the de velopment of character-type text descriptions. A wide
range of documentary sources were assessed. Data gathering was streamlined using the
design of the databas e structure to guide the assessorin t he | evel of in formation
required. Data was gathered as word documents, then entered directly into the database
to produce a centralised and searchable resource.

The timescale required to collate such a br oad range of resources was considerable and
was started in the first stages of the project during the initial Set-up and Familiarisation
phase.
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6.3 Additional datasets deployed, not previously used in HSC

During the presentation of the trial area characterisation to the Project Board, qu estions
were raised regarding the coarse texture whic h resulted from the use of Anatec data to
represent commercial ship routes. The scale of Anatec shipping density cells are 5x5km
and far exceeded the grain of cell sizes employed to process other data.

Alternative methods fo r representing shippi ng routes we re therefore researche d. The
Maritime and Coastguard Agency (MCA) were contacted regarding access to ship tracks
recorded using Automatic Identification System (AIS). The MCA are currently working on
making their data widely available but are currently in the process of ensuring that there
are no data protection or other legal issues associated with the information, so were
unable to provide the information for the purpose of the project.

An analysis of shipping density = was provid ed by the Department for Transport (DfT)
under the Freedom of Information Act (2000). The project was commissioned in 2008 by
the MCA and undertaken by BMT Group Ltd to de velop a "shipping clearwa ys map"
designating areas where wind farms cannot be located.

Figure 2: Analysis of shipping
density supplied by DfT
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The dataset reflects three zone s of shipping traffic density have been identified within
waters up to 100km off the UK coastline (Figure 2). These are:

1. Major lanes for shipping traffic (purple on map);

2. Areas subject to moderate levels of commercial shipping traffic (pale green on
map);

3. Areas experiencing low levels of commercial shipping traffic (beige on map).

The data delivered by the DfT was used in combination with Anatec data and the ALSF
England’s Shipping to produce an assessment of main shipping routes within the project
area.

In addition, a dataset representing recreational sailing routes and areas produced by the
Royal Yachting Association was identified (Figure 3). The data for the UK was delivered at
an annual fee of £200 plus VAT fo r government funded p rojects and provided valuable
insight into concentrations in some classes of leisure activities in UK waters.

10 20 North East England
Cruising Routes
Decamber 2008

nautical miles

UK Sading Arsas

— Ganers Saling st

Projection. LongitudeLatitude WGS 84

UK Recreational Cruising Routes

< This progect Iuas been carried ou by
~ a the Rayal Yachting Associstion
. and sUppoMed by The Coeparation of Trinity Hoise

Figure 3: Recreational sailing information provided by the Royal Yachting Association (RYA)
(Copyright RYA 2008)

6.4 Data Preparation

Data preparati on was undertake n as outl ined i n both t he nati onal HSC Meth odology
(Tapper 2008) and the project brief (English Heritage 2008).

A digital geographic dataset containing ex tent pol ygons was p roduced to defin e
‘Location’ areas for the coastal a nd intertid al, inshore and offshore zones. These a re
delineated as specif ied by the UK Hy drographic Of fice ( UKHO) for t he in tertidal and
marine zone, and the Ordnance Survey (OS) for the coastal zone. In these contexts, the
coastal zone is defined as the area extend ing inland from MHW which can be shown to
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possess a maritime ch aracter. Th e in tertidal zone is def ined using t he intertidal area
represented in OSMasterMap, which reflects the area from Mean Hi gh Water (MHW) to
Mean Low Water (MLW). Inshore waters are defined between MLW and the 12nm limit,
and offshore reflects the area beyond the 12nm limit to the o uter extent of the project
study area. This dataset was to attribute the location field [LCTN] of HSC polygons using
their centroids, as specified in the HSC Method Statement. Although the representation
of the intertidal zone is more detailed in UKHO chart d ata than it is for OS M asterMap,
the inconsistencies between the d efinition of MHW and MLW betwee n the two made the
use of UKH O data above MLW i mpractical in the conte xt of thi s project without t he
undertaking extensive feature deconfliction between two datasets.

The project methodology specifies that all data will be referenced to British National Grid
as it is co mparable with En glish lan d-based data in cluding HLC projects. However
SeaZone consider the use of a WGS84 compliant datum below MLW as best p ractice for
marine GIS, at least in the vicinity of the coast of the UK, because, strictly speaking, the
OSGB36 datum does not exist offshore.

The project work was therefore undertaken using a WGS84 based and Transverse
Mercator projected Coordinate Reference System (CRS). The WGS84 / UTM Zone 31N
CRS (E PSG: 32631) for the marine area. Data capture on land was unde rtaken
referenced to British National Grid. Datum transformations between OSGB36 and WGS84
were undertaken using a version of the OSTNO2 transformation that has been e xtended
for use beyond i ts n ormal 10km offshore li mit. All marine dat asets were therefore
transformed in this way for proc essing below MLW and were conv erted back to British
National Grid, as required by the project term s of reference, before integration with the
character areas above MLW.

Paper maps and char ts were geo-referenced using grati cules and taki ng accoun t of
projections and co-ordinat e systems where possible. Those con taining lim ited
information of th e co-ordin ate ref erence sy stem were digitised by rubbersheeting the
charts using recognisable static reference points along the coastline.

The data was collated to meet English Heritage standards of best practice. The resolution
for data capture was determined by the scale at which the data is to be viewed and the
scale at which it was originally displayed. All newly digitised data was captured at a
scale of at least 1:25,000 as recommended in the “Guidelines for English Her itage
Projects Involving GIS” (Froggatt, 2004) an d the AHDS GIS guid e to Good Practice
(http://ads.ahds.ac.uk/project/goodguides/qis/)

MIDAS Heri tage complies wi th this data stan dard which is used by the Glgateway™
metadata service run by the Association for Geographic Information (AGI) a nd also to
the UK e-Government Metadata Standard (e-GMS) which is based on Dublin Core. It is
designed for use in GIgateway™ , and for ot her metadata appl ications i n the UK. Al |
output GIS files will be documented using the UK GEMINI Discovery Metadata Standard,
and is encoded according to ISO 19139.

6.5 GIS Development

During the set-up of the project, a ser ies of GIS tools were de veloped along with a
strategy for ensuring continuity between the processing of all data collated. As agreed at
the outset of this project, development of these tools is relevant to the purpose and
application of this project. However the tools themselves do not form an addi tion to the
national HSC Method.

HSC_report_section1_v1.6.doc 2009-11-13 20



7 -
SeaZone

HSC - Demonstrating the Method — Section 1: Implementing the Method

6.5.1

In the first stage of developing GI S tools fo r the project, an ESRI-c ompatible GIS tool
was created to enable a range of sized vector grid tiles (polygons) to be produced across
the project area. The tool is designed to en sure that all grids prod uced for future HSC
projects can co nform to the same grid struc ture ( Figure 4), aligning themselves w hen
viewed alongside each other, thus encouraging coherence and i nteroperability between
different project areas.

Vector Grid Creation Tool

The tool produces a vector cell structure via two methods (Figure 5). You can either input
the co-ordinates for t he bottom left and to p right corners of t he outer exte nt of the
required area, or you can select a shapefile t 0 use as a base dataset, in which case, the
tool will pr oduce cohe rent cells wherever a t ile’s cen troid | ies w ithin t he extent of a
polygon from that shapefile.

A 002505 1 1.5 2

1000m celis |

250m cells |

Figure 4: Different sizes of cells produced by the grid creator tool using a common framework

A series of grids w ere then produ ced, initially to cover the trial area, later extending

across the full area, including a 250m?2, 500 m2, 1000m2 and 2000 m2 grid. The tool

is

designed to produce cells referenced to British National Grid co-ordinates (OSGB36).

— Lower Left Coordinates

x|

Upper Right Coordinates

Easting: | Easting:
Morthing: I Morthing: I
— Update Tile Size or Rows and Columns
& TileSize  © Rows and Columins
Tile Size: Rows Columns
Width: I Rows: I
Height: I Columns: I
— Intersect Polygon Information
Grid Size:
Select Auko Populate Clear X
Timne:

Process

Clear |

Close

Figure 5: Graphical User Interface for the vector grid creation tool
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For the trial area, the mari ne zone of the pr oject area lying below Lowest Astronomical
Tide (LAT) was used to create th e tiles, as refl ected in Admiralty charts, to pr ovide a
basis for the offshore HSC polygon layer. However the size of the project area restricted
the use of an underlying shapefile to produce high resolution tiled datasets. Therefore for
cell sizes below 1000m?2, the tiles were produced by defining the co-ordinates of the
bottom left and top ri ght corners, as this ap proach uses far | ess virtual memory as i t
doesn’t require the tool to conti nually search for the edge of the project are a extent.
The cells w ere then clipped using ArcGIS to remove unnecessary tiles to refl ect the full
extent of the study area below LAT.

6.5.2 Data Preparation Tool

This tool seti s desi gned toen surethat duringthe early phases of descriptive
characterisation, a consistent approach is taken to the management of data. The aim of
the tool is t 0 ensure th at all sh apefiles produced d uring the descriptive phase of t he
project share the same attribute structure. This consistency has a number of benefits:
1) It enables the data to be processed using the Dominance Assessment Tool
2) It allows the varied attribute structures of source data to be consolidated
to provide a format which facilitates the manipulation of data
3) It facilitates the movement of features between shapefiles
4) It simplifies the field formats, facilitating manipulation of attributes during
geoprocessing applications such as unions of spatial joins

The tool works in three stages:
1) define your compul sory fields for the descri ptive attri butes you want to as sign to
each data group.

E= Check Fields

Compulsory Fields | Check Overlays | Rename Fields |

2) Check the overlays to ensure that each shapefile c ontains the field structure
required.

E2 Check Fields

Compulsory Fields  Check Overlays | Rename Fields |

FIELD4

Gsf GO0
47575001

Fename
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3) The third part of the tool allows you to rename fields to ensure they are consistent
with the compulsory fields

Check Fields

Compulsory Fields ] Check Overlays Fename Fields 1

FIELD2

Fename

Check Mext Overlay
Finish Renaming

6.5.3 Dominance Assessment Tool

Following th e dev elopment of a vector grid cell creat ion tool, con siderable work was
undertaken to build a tool, as proposed in the project design (Merritt, 2008a) to facilitate
the domi nance assess ment and population of attri butes to produ ce the mul ti-level
character layers. The aim was to encourage co nsistency in the pr ocessing of datai n
advance of characterisation and facilitate the application of t he national HSC Met hod to
other areas. SeaZone sough tto produce a tool which (1) au to-populated fi elds wi th
associated attributes and (2) identified ov erlaps during the diff erent phases of the
method for which subjective choices need to be made.

The tool enables a series of processed data layers attributed following the structure used
for the attr ibute-led and prescriptive phases of characterisation to be puti nto ArcGIS
alongside a vector grid . It also records th e HSC assesso r’s decisions made during the
predominance assessment to ensure the tran sparency of process necessary for future
applications and potentially to feed into future research on seascape perceptions as a
whole. The approach used also ensures that all overlaps are dealt with and i dentifies
situations where decisions on predominance could potentially be repeatable. This enables
the assess or to reduce duplication of effo rt in repeat ing the same decis ion while
highlighting cases where decisions over predominance may differ.

The tool works in 5 stages:
Stage 1 allows the user to load t he data into the tool by defi ning which layers will be

related to each marine level. The results are stored as a text file which may be edited if
necessary.
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&3 Seascapes: Record Layer impact on the water column divisions E[E|E|

W ater column depth

M s Giid =
Remove
Selected

Record All
Layer Name Seasurf  Watercol Seafloor Subfloor

Stage 2 allow s you to select the vector grid shapefile to be popu lated for each marin e
level. These must all be loaded into the GIS. Once selected, and the tool is run, each cell
will be assessed to identify overlaps between character polygons. The results are then
stored in a MS Access database.

I Select the grid layer for the Sea Surface:
HYDRE_FPIF

MNay_AREA
OBS_SCAT
zbf_500_1
#f_500_1
SME_MET
#z_A00_1
wel_500_1

Cancel

Stage 3 identifies cells where a conflict exists between two or more imputed layers, This
can be done for all four levels at once if the four grids have been added to the data
frame. The identification is based on identifying layers which overlap with the centroid of
each cell.
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Stage 3 populates the grid cells in each marine level w here only one dataset has been
detected.

Stage 4 opens a window showing the conflicts within cells for each level. The HSC tool
allows the HSC assessor to select the dominant character type within each level where a
conflict has been recorded. The attributes of the cell re lating to each level will then be
populated accordingly. Where a dominance de cision can be applied across the project

area, the tool provides the option to apply the decision to all ce lls where the do minance
decision can be applied to every instance. For instance, if the HSC assessor wants to
ensure that all dangerous wreck character sub-types dominate when overlapping with a
wreck scatter on the sea floor, then the decisi on can be made to apply that as sessment
to all instances where that conflict exists within one or more levels. However great care
would be needed to anticipa te whet heri t woul d be a ppropriate to make suc h a

generalised application of a dominance decision between two types, effectively making it
arule. It may risk ov erlooking particular instances where the H SC assesso r would

otherwise depart from the general rule.

Stage 5 records the decisions mad e in the database and the numbe r of instanc es for
which one character type was chosen to dominate over another.

The HSC tool was developed and tested alon gside the application of the national HSC
Method to ensure that its processes mirro red the ma nual processes employed to apply
the methodology. It was foun d during th e dev elopment of the tool that the need to
process all data in inshore and offshore areas through a vector grid, where the resolution
of the output grid cells for HSC is 250m sq., restricted the size of the area which could
be processed using the tool. That required the project area to be divided into smaller
areas to apply the tool. Al though the tool does facilitate the GIS processi ng required to
undertake the domi nance assess ment and production of characte risations for each
marine level and encourages transparency in  the decision making applied during the
development of HSC, the need to repeat th e process over a series of smaller areas
makes its use time consuming.

6.5.4 Attribute Transfer Tool

To ensure that the requirements of t he brief were met, a fourth tool was d eveloped
which allows the contents of the attributes of one field from the union of two shapefiles
to be transferred to that of another field. As the HSC Method requires extensive union s
to be applied during the development of the four mari ne levels and the confl ated
characterisation, this tool allows the user to easily transfer information between fields
where the recipient attributes remain null.

The tool allows the userto fi rst define a u nioned dat aset ( Figure 6), th en to creat e
associations between fields, enabling th e transfer of attributes from mulltiple fields for
which a 1 to 1 relationship has been defined (Figure 7).

Where a co nflict arises due to the destination field being al ready populated, caused for
instance by an intersection between two character types, a text file will be created which
records the i dentifiers relating to the cells for which an assessment of domin ance is
required, enabling the HSC assessor to isolate those specific character polygons.

This tool provides a valuable extension to ArcGIS during the day to day development of
HSC ch aracterisation by facilitating the manipulation of the contents of shapefiles and
highlighting vector cells and overlaps betw een areas where a d ecision over character
dominance needs to be made.
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B Populate an ESRI layer from another one

ESRI Layers selection | Fields Linkage l

Info:

Thig tool is designed to populate across one layer’s fields.

Tuul based on existing field within an Esn .SHP file.

1. Set up the tool for your use:
a. Choose the layer resulting from Union where the transfer of information will occur.
b. Select the output di iy for the text file dil e flicts b ib
c. Press 'Ok’

The Fields Linkage' tab should then be displayed.

Select the fields to link together from this layer and press ‘Link'.
Select the 'From® field within the linked fields and press ‘From'.
Repeat setp 3 to 4 as much as necessary

Press the 'Ok’ button to launch the feeding process.

If you need to remove a pair of fields within the bottom l‘ighl list BEFORE Iaunch‘ing the process. 2 options
exists:

- you can select the unique pair you want to remove and reformulate a choice if necessary (step 3 to 4).

- you can multi-select several pairs within the list box with keeping the key 'Ctrl’ pressed and clicking on

| as much pair as you want to delete.

Processing

Figure 6: Layer selection screen for attribute transfer tool

[T e TP ——— = [~ LS ———
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6.6 Interpretative Character Assessment
6.6.1 Multi-Mode  Characterisation

The need for a multi-mode approach to HSC was demonstrated during the development
of the HSC Method and accords with normal practice on land in HLC (Aldred & Fairclough
2003). An HSC ‘Character Type’ hierarchy wa s developed using a mu Iti-mode approach
based on the characte r types pro duced during th e five pilot projects. That h ierarchy
compiled using tha t a pproach for ms the basis of the structure c onsolidated in the
national HSC Method (Tapper 2008).

Based on the HSC Me thod State ment (Tapper 2008), the topological requir ements for
the project are as follows:
e Polygons are to be discrete (No overlaps)
¢ Polygons are to be contiguous (No gaps)
e All attributes are to be filled in where possible with ‘NA’ used for empty entries as
Appropriate
e Every feature (point, arc, polygon, region, etc) should have at least one attribute
record.
e There should be no slivers, dangles, knots or cross-overs.
e Multi-part polygons are accept able; t hey sh ould h ave on e set of at tributes
associated with them

During the fi rst phas e (stage 3 ) of t he GIS develop ment process, data  which is

significant to t he ch aracterisation h as been combin ed into a sin gle data layer using a
combination of 1) attribute-led descriptive characterisation in the first instance, followed
by 2) a pre scriptive phase of char acterisation, once the data has be en interpreted. The
two approaches were used in combination, where most suitable across different parts of
the project area. The approaches have however been described separately for the sake

of clarity. The characterisation for each marine level has thus been classified to reflect its
dominant character to produce a set of continuous, discrete character polygons for each
level.

The character assessment was undertaken following the GIS workflow diagram published
in the national HSC Method (Ta pper 2008). Th e different phases of characterisation
described in the national HSC Method (Tapper 2008) have been applied and the results
are described below:

6.6.2 Descriptive  Attribution

“The initial stage of  characterisation involve s the description and  mapping of histor ic
character at a detailed level (attribu ted at character sub-typ e level) and the production of a
series of intermediate source-based datasets/layers” (Tapper, 2008, 59).

Therefore, the first stage of data assessment was a considered interpretation of the data
gathered. The methodology applied to the project area has been applied in line with the
nHSC Method Statement which describes the requirements for descriptive at tribution
(Tapper, 2008):

e Record attributes (i.e. use descriptive criteria) rather than attributing predefined
types
e Use computer analysis of attributes to derive HSC models an types

¢ Create explicit data structures
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Each dataset was reviewed upon its delivery and assessed individually in the early stages
of GIS dev elopment to determine the suitability of its contents based on its coverage,
resolution, dat e of pu blication, comparis on wi th o ther si milar data sources and
relationship to defi ning hi storic character. In the first instance each data so urce was
assessed individually. All data of potenti al value to the project was extrac ted i nto
themed sub-groups to simplify the humber of datasets being viewed.

The s ub-groups i dentified generally refl ect th e broad ch aracter cl assification to some
degree, due to log ical div ision between di fferent types of human acti vities already
employed by the national HSC Method. However, the descriptions employed to populate
the attributes of each feature or area were  not prescribed using HSC charac ter types,
but instead reflected the percep tion of the H SC assessor: that is a defining aspect of a
descriptive, rather than prescri  ptive, appr oach. For instance, all data relating to
navigation, including navigational aids, hazard and channels were extracted from their
respective sources, grouped within a separate data fr ame and given a series of
preliminary attribute fields.

The same prel iminary at tribute st ructure was appl ied to all datasets u pon thei r
extraction from source data and was designed as follows:

- A temporary feature type field [SUB_CHAR]
- A source field [SOURCE]

- A period field [PERIOD]

- A notes field [NOTES]

- Aninternal unique identifier field [SSC_ID]

These field s were cre ated alongside the bas eline attri butes required to popul ate core
information on each feature or area. Where necessary, data was processed to produce a
set of character polygons. For example, Sea Fishery Committee fishing vessel sightings,
recorded as point data, was interpreted usin g density analyses to p roduce area-based
portrayal of different types of fishing.

The fields for each dataset in each data gr oup were the n populated as far as possible,
reflecting the attri bute-led stage of charac terisation descri bed in the nati onal HSC
Method, to produce a range of datasets wi th matc hing fi elds, enabl ing features from
different so urces to eventually be broug ht together in a cohesive single dataset and
given a definitive sub-character type. During this stag e, the fi eld [SUB_CHA R] was
populated in a wa vy that most ¢ losely descr ibed the features, enabling a considered
approach to classificat ion of the final se lection of character areas produced from a
selection of different sources.

Data collated from non-digital sources suc h as geo-referenced paper maps and charts
were digitised during this phase using the same descriptive attribute structure, to enable
the data c ollated manual ly to b e confl ated with digital source s. Duplicate records
between datasets were removed during this stage of the GIS development.

During the tri al character assessment, the derived character polygons fr om the

Scarborough - Hartlepool pilot  project pr oduced by Cornwall Count y Co uncil, were

integrated with the source data d uring the descriptive phase of attr ibution to opti mise
the resolution of the characterisation where additional sources were available.

The methodology described follows the thought processes employed to organise the data
in the first instance to facilitate the description of features and areas, in preparation for
the assigning of ¢ haracter sub- types during the class ification of contiguous areas of
shared cha racter. The approach to each gr oup of data has been described below to
inform English Heritage and future HSC projects;
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6.6.2.1 Naviga tion

Data rel ating to na vigational acti vities was collated from a broad range of sources
including the RYA, Ana tec, Se aZone Hydrospatial, historic maps an d charts, H LC, OS
MasterMap, sailing directions, the ALSF England’s Shipping (Wessex Archaeology, 2003)
database and DfT Shipping De nsity data. On ce extracted, data from each source was
divided between the following groups of information as follows:

Shipping:

The shipping route related da tasets including Anatec, En gland’s Shipping, RYA cruising
routes and DfT Shi pping Densities were viewed together to assess the degree t o which
they overlapped and agreed with each other.

RYA cruising routes are defined as polylines. As the routes needed to be repres ented as
areas, rather than lin es, these were give n a 250m b uffer zone to convert them to
polygons and give them a scale which highlighted the routes in the context of the
characterisation.

The DfT shipping density polygons were lim ited to 100km offshore. As the project
extends to the outer | imits of UK Control led Waters, data from Anatec and the historic
shipping routes network from the England’s Shipping project GIS were used as a guid e
to extrapolating the routes out to the limit of the project area. These were superimposed
with the DfT polygons. Where the routes fro m multiple sources coincided, centre lin es
were drawn thro ugh the middle of routes a nd buffered to match the breadth o f routes
displayed in the DfT data.

Ferry routes recorded in Hydrospatial were extracted and reclassified. Ferry routes no
longer in use where digitised from historic charts were d igitised using modern c harting
as a reference to accurately reflec t the route. These often depicted river crossing ferries
which have since been replaced by bridges. Historic records of ferry routes were used in
the interpretation of previous historic seascape character.

Navigational channels:

Modern defined naviga tional channels are recorded und er S-57 char ting standards and
are therefore provide d as part of SeaZon e Hydros patial. All channel-related data
including channel marker buoys, navigational lines, recommended route centrelines, and
traffic separation zone s were extracted from Hydrospatial so that they could be viewed
as a group. The features defining the out lines of modern navi gational channel s and
dredged channel areas were se parated out, compiled into a si ngle dataset and re-
attributed.

Historic ch arts were reviewed to identify areas where previous channels could b e
identified. Where possible, ch annel outlines were dig itised from historicc hartso r
extracted from Hydrospatial depth areas usin g historic d ata and doc umentary evidence
as a guide in order to define their extent.

Anchorages:

Anchorages are recorded in modern and historic charts. The anchorage areas recorded in
S-57 were extracted from SeaZone Hydrospati al while A LSF Navigational Hazards and
historic charts were us ed as sources for ga thering historical records of anchorages. The
data gathered as point data in the first instance was given a 500m buffer, before those
below MHW were fed through the grid.

6.6.2.2 Ports, Docks and Harbours

Formal *harbour areas’ reflect the water on the approaches to a harbour or dock and are
essentially an admi nistrative area. These are defined in Hydrospatial under S-57 and
were therefore extracted and reclassified. The names of different polygons were in some
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cases ratified in order to gene ralise the extent to a si ngle area such as ‘Blyth H arbour’,
which was divided between several administrative areas.

Coastal features relating to the shipping industry, such as docks, dockyards, shipyards,
boat yards, etc were defined using a combin ation of modern and historic OS mapping to
identify the extents and ages of different parts of ports and harbours.

6.6.2.3 M aritime Safety
Safety Areas:

Safety areas are provided as part of SeaZone Hydrospatial and are mapped by the UKHO
under S-57 charting standards. T he features where therefore extra cted from SeaZone
Hydrospatial and given descriptive attributes.

Safety Services and Features:

This is one of the key areas where the perception of charac ter differs between land and
maritime viewpoints. Features such as churches, hills and windmills, are characterised as
navigational marks when interpreted from a maritime perspective, and cannot be taken
at face value when drawn from OS mapping.

OS Master Map, sailing directions and coas tal views, historic charts and m aps, and
SeaZone Hydrospatial were used in combinat ion to i dentify mari time safety features
along the coast such a s daymarks, lighthouses and beacons, coastguard and lif eguard
stations. The features were digitised from the geo-referenced historic charts and maps
and extracted from SeaZone Hydrospatial. The resulting datasets were then compared to
remove duplicates an d given descriptive attr ibutes in preparation for t he prescriptive
phase of the analysis. Wher e necessary, p oints were bu ffered following the scale
prescribed in the HSC national Method (Tapper 2008).

Buoys and beacons offshore were extracted from SeaZo ne Hydrospatial and used in
some cases to demarc ate the features they marked such as the edges of navigational
channels or navigational hazards.

6.6.2.4 Ha zards

Information on navi gational hazards was sourced from a broad range of resources
including SeaZone Hydrospatial, ALSF Navigational Hazards (Merritt, 2007) data, historic
charts and sailing directions, NMR wrec ks and obstructions, H ER data and OS
MasterMap.

Wrecks and obstructions:

The UKHO and NMR both hold extensive wreck data repositories. The hold a separate list
of wrecks in the UKHO wrecks database, as well as a list of sites recorded in S-57. The
NMR hold records of known  wrecks, fishermen’ faste nings, a nd reported losses. In
addition, local authorities hold some w reck data while some sites are also dep icted on
historic charts.

SeaZone Hydrospatial contains both the S-57 records and UKHO records, many of which
are duplicates of each other. Further duplicates exist between SeaZone Hydrospatial and
the NMR wrecks database.

All wreck data therefore had to be viewed together and compared to isolate as many
duplicates as possible. First, the Hydrospatial wrecks were separated into two layer, one
for S-57,the other for UKHO wrecks. Du plicates were removed from SeaZone
Hydrospatial by looking at the distances between S-57 and UKHO wrecks identified a s
the same. All wrecks identified as likely we re then removed. The remaining S-57 wrecks
were combined with the UKHO wrecks to form a single dataset.
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The NMR wrecks include humerous ‘obstructions’. These had to be isolated as a separate
dataset using LIKE queries such as “Desc LIKE “%Unidentified seabed obstruction%”. This
remains a process which ist o some degree man ual and requ ired con siderable re-
checking of the descri ption field for the N MR data to ens ure all obstructions have been
removed.

SeaZone Hydrospatial and NMR wrecks were then compared to identify sites which were
not du plicates. T his is a dif ficult proce ss as records often do not contain enough
information to accurately match them. The same method employed to remove duplicates
between UKHO and S-57 wrecks within Hydrospa tial was therefore repeated to minimise
the duplicates between the UKHO and NMR.

Additional wreck sources such as wrecks on historic charts which were accurate enough
for geo-referencing, and HER wr  ecks were then reviewed in li ght of the resulting
datasets.

These issues are inherent within projects dealing with wreck data on t his scale. Work
currently being taken forward by English Heritage along with ongoing enhance ment of
SeaZone's Hydrospatial data should eventu ally min imise these is sues. Howe ver, no
immediate solution ex ists t o produ ce a cov erage of w recks in w hich no du plicate
geometries can be guaranteed to exist.

The methodology used to clean the wreck data was repeated to deal with obstr uctions.
The S-57 and UKHO obstructions were first compared, followed by the integration of the
fishermen’s fastenings and obstr uction data from the NMR and isolated rec ords of
obstructions in historical charts.

Once a cleaned, single layer of points had been produced for wrecks and obstructions
respectively, the Density Analysis tool in the ArcGIS Spatial Analyst extension was used
to identify areas where densities in wrecks existed. The raster image on which the
density sca tters was based were produced using a search radius o f 2000m, a nd an
output cell size of 250m in line with the output cell size of the project grid. The output
raster was then saved as a floating grid raster and reclassified using the no value field in
order to put the data i n a format whi ch enabled the use of the C onvert raster to vector
tool, to produce character polygons which could be attributed.

Dangerous wrecks and protected wrecks we re extracted from Sea Zone Hydrospatia |
using NMR wrecks as a reference to ensure all sites were identified. UKHO a nd NMR
wrecks which are duplicated are often repres ented by points or p olygons which have
been given different spatial locations. The UKHO wrecks are recognised as displaying the
definitive locations as recorded in S-57 and a re regularly updated a s new s urveys are
undertaken. The geometries for protected wr ecks and dangerous wrecks were therefore
drawn from SeaZone Hydrospatial and attributed using information drawn from the NMR,
documentary sources and HERs.

Natural hazards:

As rock o utcrops and drying areas are define d by the fa ct that they lie above LAT and

MLW, these were identified by comparing ro cky and sandy foreshore areas recorded in

OS MasterMap and depth areas in SeaZone Hydrospatial. The ALSF Navigational Hazards
project GIS contains a series of historically mapped hazards which have been related to
their modern equivalents (M erritt, 2007). The project reviewed a broad ra nge of
historical charts for the entire English coast and was therefore considered to sufficiently
comprehensive to cover historic records of na vigational hazards for the purposes of this
HSC project. T he characterisation of na vigational hazards and the original point da ta
collated from geo-referenced histo rical maps and charts during the development of the
project output were used to support the characterisation.
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Water turbulence data is recorded in SeaZone Hydrospatial as well as having been
recorded as part of the ALSF Navigational Hazards project. The output from both sources
was combined into a single dataset and re-attributed.

Submerged rock were identified using a combination of querying out shallow depth areas
and comparing the results to attribute queries on rocks i n Hydrospatial, OS MasterMap,
ALSF England’s Shipping points and historical maps and charts.

Rock ou tcrops, def ined as areas w ithin th e in tertidal zone wh ich are perm anently
exposed or visible at low water a re represented on Ord nance Survey maps and were
therefore drawn from OS MasterMap.

6.6.2.5 Industr y

Data was collated from a range of sources including UK Deal, SeaZone Hydrospatial and
JNCC. As each dataset contains a range of in dustrial features, all features of potenti al
relevance to the char acter of th e coastal and marine landscape were extracted into
separate datasets. For instance, pipelines displayed as polylines were extracted into one
shapefiles while well-heads recorded as points were recorded as a separate dataset. This
approach enabled features displayed as points or polylines to be buffered to produc e
polygons in order to integrate them with equivalent datasets from other sources.

Extractive industries:

Licensed aggregate dredging areas were extracted from SeaZone Hydrospatial. The
features were compared wi th areas supplied by the Cro wn Estate, UKDEAL and BMAPA
and found to be up-to-date, although no current license areas lie within the project area.
Two proposed license areas were present with in the project area. As these are as have
not yet been agreed, there were no acti ve dredging areas to bring into the
characterisation process. However , the prop osed license areas were digit ised for use
during the Application Review as case-study areas.

Mines and quarries were mapped on land, where a maritim e character was identified ,
using OS MasterMap, supported by historical maps, HER and NMR records, documentary
sources and HLC where available. The extent of quarries was defined using a process of
selecting a nd dissolving OS M asterMap poly gons into a sin gle area poly gon, following
recognisable boundary extents . These extents were guided by a r eview of historical
mapping where the extent of in active quarries needed to be defined for use during the
assessment of historic character.

Spoil dumping grounds are record ed on modern navigational charts to delineat e areas
where spoil resulting from dredging, drilling or waste has been deposited on the seabed.
These areas recorded in S-57 and were therefore extracted from SeaZone Hydrospatial.
UK DEAL data was compared with the results to ensure all areas had been identified.

Energy Industry:

All marine features relati ng to h ydrocarbon extraction, including well-heads, pipelines,
and oil and gas fields are recorded by UK DEAL and included in SeaZone Hydrospatial.
The features where queried out into separa te groups, depending on the geo metries.
Hydrocarbon installations, recorded as poin ts, were given a 500m buffer and pip elines,
depicted as polylines, were given a 250m buffer.

Hydrocarbon refineries and power stations we re id entified along the coastline using a
combination of OS MasterMap, H LC where available, a nd SeaZone Hydrospatial t o
identify the sites. Their extent wa s then defined using a n HLC po lygon where possible.
Where necessary that extent was defined by extracting and dissolving OS MasterMap

polygons, b efore giving them a set of preliminary attributes. The same approach was
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used t o define all industrial area s alon g t he coast al z one, in cluding ch emical w orks,
production areas and sewage works.

6.6.2.6 Fishing

Data on fishing activities was drawn from a wide range of sources, some directly bearing
on the extent and character of the fishing industry, others providing proxy information.
These included regional Sea Fishery Committee (SFC) fishin g sightings, JN CC, CEFAS,
historic charts and documentary sources.

Albert Close’s Fisherman’s Chart of th e North Sea (1950) was georeferenced and
overlaid with offshore depth areas (SeaZone Hydrospatial) and seabed sedimen ts (BGS
SBS250) to define areas of specified fishing activities and named fishing grounds.

The results of the UKSeaMap marine habita t mapping project funded by JNCC was used
to i dentify semi -natural environment character areas.  The project’s interactiv e
geographical in formation sy stem (GIS) al lows users to access and download map s
showing that project’s perception of seab ed landscapes and seasonal water column
features. http://www.jncc.gov.uk/page-3663

ICES data, provided by CEFAS, characterises the physical pressures on the seabed from
human activities in offshore waters (Eastwood, et Al, 2007). The data provided by CEFAS
highlighted areas where physical pressures such as o il and gas extraction, wrecks,
waste disposal and fishing affected the seabed.

The study found tha t selective extraction caused by demersal trawling affected a
minimum o f 5.4%, rising to a po ssible maximum of 21.4%, of the total are a of the
seabed ( Eastwood, et Al, 2007) . . The an alysis of fishing activities was dra wn from
processed positional data for fishing vessels d erived from EC vessel monitoring system
(VMS). As VMS data is un able to discriminate between different types of activity (e.g.
fishing, steaming, in port) and ve ssel gear types were often not rec orded, considerable
analysis of the data was undertaken for CEFAS to produce the ICES pressures map. This
data was used in combination with other sources mapping demersal trawling activities to
identify areas where trawling accounts for th e dominant character of human impact on
the sea floor. It must be noted that the data used was the product of a research project
and does n ot refl ect an offi cial D efra descri ption of fi shing acti vity (Pers Com m Andy
South, CEFAS).

Raw VMS data was not used in the development of HSC following recommendations from
CEFAS (Pers Comm A ndy South, CEFAS) that the data, supplied as 10's of millions of
points contained errors due to the data being collecte d for operational enforcement
rather than as a record of past a ctivity. The data contains no i ndication of fishing gear
unless further analysis is conducted to interpret the evidence.

6.6.2.7 Transp ort

Transport s ystems we re documented throug h t heir extracti on fr om OS MasterMap ,
SeaZone Hydrospatial and the review of HL C, NMR and HER records, and documentary
sources. Where possible, polygons were isolated. Data reflected as polylines such as the
railways do cumented by the NMR were g iven a 100m buffer and unioned with other

landward HSC character areas.

Features relating to transport sys tems were extracted from NMR and HER records using

“Like"” queries such as "DESCRIPTIO" LIKE "%Canal%'  which iden tify all records
containing the word “Canal”.
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Initially, O S M asterMap poly gons f or rai Iways were extracted and used to define
character areas. T heir applicat ion ov er t he pilot sh owed t he poly gons t o be h eavily
fragmented by thei ri ntersection wi th ro ads and bridges. The use of buffered NMR
polylines provided a more conti nuous representation of railways for the purpose of the
project. Th e scal e of characteri sation of t ransport a ctivities in the Scar borough-
Hartlepool project was used as a guide when deciding which features to i nclude in the
HSC on land.

The definition of roads proved co mplex to in tegrate within the characterisation due to
the large number of ro ads existing within the project area. Roads where defined where
they were found to be key to the mari time character of an area, though in most cases,
roads were not found to be mapp ed as a sca le which m et the needs of HSC . The HLC
characterisations wi thin the project area were used to guide the assessment of the
dominance of major roads over their surrounding character types.

6.6.2.8 M ilitary

Character areas rel ating to mili tary activity were drawn from a w ide range of sources
including OS MasterMap, SeaZone Hydrospatial, historic maps and charts, NMR, HER and
HLC data and documentary sources.

Ordnance Dumping grounds and military practice areas in inshore and offsho re areas
were extracted from S eaZone Hy drospatial. Military pra ctice areas include a range of
activities including submarine practice areas. These were extracted as a single group and
differentiated during the descriptive attribution of the areas.

Coastal an d in tertidal mi litary are as su ch as airf ields, military bases, military coast al
defences, fortifications, firing ranges, doc kyards, etc were defined using OS MasterMap
and HLC polygons were availab le. SeaZ one Hydrospatial, HER and NMR d ata and
historical maps were used to assess suitable extents reflecting both present and previous
historic character.

6.6.2.9 Settlemen ts

The exte nts of towns and villages were defined by taking the overall se ttlement
perimeter as defined in OS MasterMap to pr ovide context to the characterisation. The
concentration i n settl ement arou nd harbours, estuaries and industri al or rec reational
centres along the coast are a significant indicator of the scale of human activity activities
within an area. These were therefore broadl y recorded using Hydrospatial Land Regions
for areas where no HLC was available.

Recreational areas on land suc h as golf co urses, holiday parks, or p arks and g ardens,
where a maritim e character could be identifi ed were identified and defined using OS
MasterMap polygons as the primary resour  ce, suppor ted by SeaZone Hydrospatial,
historical maps and HLC, HER and NMR data.

6.6.2.10 Palaeo-e nvironments

Palaeo-environmental data for coastal areas can be drawn from historic maps and charts
which in so me cases record subm erged forests or peat deposits. However, the majority
of data will be drawn from HER and N MR records and fr om references in documentary
sources.

Research into modelling palaeo-channels and submerged prehistoric land surfaces has
been undertaken for parts of the North Sea, particularly around the Southern North Sea.
Palaeo-landcapes (Gaffney et Al, 2 007) have been modelled by acad emic researchers at
the University of Birmin gham. The North Sea Palaeolandscape Project (N SPP) data was
downloaded as a kmz file and co nverted to shapefile in order to extract the palaeo-
channels from the results.
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It must be noted that the scale of research into palaeo-environments is risin g with the
increase i ndat aav ailablef rom of fshore surveys and Regi onal Envi ronmental
Characterisation (REC). There must therefore be provision for incorporating the results
of future research in order to keep HSC up to date with current research (Pers Comm.
Peter Murphy, English Heritage).

6.6.2.11 Semi-natu ral environments
Semi-natural environments are those character has been modified by human activity and
impacts, either directly or incidentally, but whose present expr ession results from

natural envi ronmental processes acti ng i n concert wi th uni ntensive, uni ntentional,
sporadic, and/or no active human management (though there may still be impacts from
‘passive management’) (Tapper 2008).

Environmental dat asets h elp in form t he ch aracterisation of ar eas of semi-natural
environment which although em ploy natural envi ronment te rminologies, for ease of
popular recogn ition and simplic ity, h ave clearly def inable h uman dimen sions, w here
cultural influences have often been di rectly responsible for the ev olution of the various
types of semi-natural environments over centuries or even millennia (Tapper 2008).

In coastal and intertidal ar eas, environmen tal character areas such as salt marshes,
coastal rough ground, cliff, mudflats, dunes, etc, were identified using a range of sources
including OS MasterMap, historic maps and charts, Natural En gland’s GIS Digital
Boundary Datasets, a erial photographs and documentary sources. Aerial photographs
proved particularly useful in identifying current semi-natural environments, along with
the use of desk-based research into place names and the review of areas defined by
Natural England.

Semi-natural environments for i nshore and offshore areas were documente d primarily
using UKSeaMap, BGS seabed sediments (S BS250) and JNCC data . UK SeaMa p is “an
interpreted broad scale map of the domina nt seabed and coastal features (termed
“Marine Landscapes”) b ased on geolog ical, physical and hydrographical data” produced
by INCC.

These datasets were brought toge ther in a single data frame and assessed to identify
areas where patterns of human activity have impacted in vari ous ways to cr eate the
distinct semi-natural landscapes we perceive today.

6.6.3 Prescriptiv e Classification

“The second stage involves the classificati on of the  character type hierarchy and
development of the final characterisation layer” (Tapper, 2008, 59). Inevitably any HSC
project will inherit from previo us projects a list of sub-character ty pes which it will be
appropriate for it to use for some of its polygons of shared character: they will be
applied prescriptively to once the outcome fr om the descriptive analysis indicates to the
HSC assessors that they are appropriate for those polygons

Driven by the descriptive assessment, data wa s reviewed in groups of related f eatures,
and, based on the comparison and interpreta tion of th e descri ptive attri butes, it was
accorded a sub-character type, either from an appropriate term previously used in HSC
or, i f none was fel t appropriate, a ne w term was created, a process combining
descriptive and pres criptive classification. The higher level classifications in the

hierarchy, Character Type and Broad Characte r Type, were assigned prescriptively and

auto-populated in accordance with the HSC Method Statement (Tapper 2008, 3.3.6.3-5).
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The characterisation process above LAT an d below L AT requ ired sligh tly dif ferent
approaches due to the differences in data processing required. Both approaches were
undertaken foll owing the nati onal HSC Meth od State ment and treatment of sources
remained t he same. Once group ed into sub- character types, t he datasets w ere then
divided between coastal and inte rtidal or inshore and offshore datasets for the following
stages of characterisation. The results were then re-united following the characterisation
of the inshore and offshore areas for each marine level.

Coastal and Inter-tidal Areas

Characterisation i n th e coastal and i ntertidal areas used OS MasterMap and HLC
polygons as baseline data from which polygo ns were created, using a broad r ange of
data sources to i dentify and i nterpret character and the n define the extent of an area
through the identification of significant boundaries.

The HSC assessor worked along the coastal and intertidal areas, reviewing historic and
modern mapping and charting in the same data frame, while referring to aerial
photographs, HER and NMR records, and the sub-groups of features collated during the
descriptive phase of c haracterisation. Data was selected out to assess the ¢ haracter,
time depth and extent of each polygon.

Once the boundary to a polygon had been defined, OS MasterMap polygons which made
up the area were selected and dissolved into a single polygon and a character sub-type
term was sought, whether from the existing HSC terminology or an entirely new term as
most appropriately matched the p olygon’s collated features. The selection of a series of
MasterMap polygons often i ncluded unwanted branches of road where polygons did not
end at the boundary required.

Where features overlapped, an assessment of dominance was made for the intersecting
areas.

Where possible, areas identified as having  a distinct marine or maritime character
through the review of a wide ran ge of so urces were defi ned using MasterMap or HLC
polygons. However, where featur es were no t identifiable fr om the se sources, suc h as
some instances of co astal wind farms, th ese character sub-typ es were defined by
integrating features from other sources.

Where a s uitable sub-type could not be as cribed base d on those listed in the HSC
Method Statement, ad dition character sub- types were determined by the de scriptive
attributes and added to the list in line with the multi-mode approach to characterisation.

Inshore and Offshore Areas

Once the data has been digitis ed, consolidated into a s ingle data layer, gridded where
necessary and classified using character sub-types, data groups reflecting individual sub-
character ty pes were consolidated into the levels reflecting the different dime nsions of
the marine landscape.

The baseline data for inshore and offshore areas was very diverse but in many cases, the
extent of fe atures was already relatively cl early defined and requir ed interpretation to
define the nature and scale of character for each feature.

First, the d ata for i nshore and off shore areas, was grou ped to refl ect the | evel of the
marine landscape (Co astal, Sea-surface, W ater column, Seabed surface, Se abed sub-
surface) to which they relate. The data for each level was then combined using a vector
grid. This approach uses the principles of a raster spatial data model while enabling the
association of vector attributes with indi vidual cells, al lowing each cell to be
characterised (Tapper, 2008).
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During the development of the GIS over a Tr ial Area, the transfer of i nformation to grid
cells w as u ndertaken as st ipulated in t he HSC M ethod. F ollowing t he remov al of
duplicates, con solidation of f eatures of simi lart ypesin toasi ngledatalay erand
descriptive attribution, all inshore and offshore data was gridded us ing the vector cells
produced using the SeaZone grid creation t ool. The size of grid cells used varied
depending on the nature and resolution of the data.

Data was fed through the grid using a spati al join (via the ESRI Join by | ocation tool),
allowing the attributes of the character polygons to be fed into the grid. Where conflicts
existed between data, a decis ion was made as to the dominance of one feature ove r
another.

The ESRI join by location tool recommended in the HS C national Method (Tapper, 2008)
functions by iden tifying an d popu lating cell s w hich f all entirely w ithin a poly gon.
Therefore where two polygons share a bound ary, the cells overlapping along tha t
boundary will n ot be selected as lying inside eit her f eature ( Figure 8). T he datasets
needed to be buffered in the fi rst instance using the same valu e of the grid cell size t o
ensure that the cells populated reflected the underlying polygons. In addition, features of
the same character sub-type which shared a boundary therefore had to be diss olved to
create a single area. This also restricted th e integration of more than a single character
sub-type at a time.

Figure 8: Vector grid cells joined by location that don't fall completely within one or the other
feature will not be automatically attributed

Buffering features befo re feeding them th rough the grid resolv ed the problem when
working on the Trial A rea where an outp ut grid of 500m2 had been chosen, pr oducing
353,628 cells to be pr ocessed across the area . However, the application of the sa me
approach to the full project area proved more difficult as the output grid was reduced to
250m2 over a much larger area, requiring 1,412,111 cells to be pro cessed. The number
of cells wa s too great for a computer, running 1GB of RAM and 1536MB of virtua |
memory, to support the processing of the entire grid.

In order to shrink the numbers of cells being process ed, a different approach wa s
adopted during the ap plication of the metho d to the f ull project area. Each d ata sub-
group was processed separately in the first instance and gridded before being combined
with other data.

First each dataset was overlaid with a suitable scaled output grid, chosen based on the

resolution and accuracy of the data, as sugge sted in the national HS C Method. All cells
which intersected the polygons with the layer were selected using the Select by location
tool and saved out as a separate dataset (Figure 10b) . Th is approach sign ificantly
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reduced the number of cells being processed, allowing the GIS analyst to apply a spatial
join between the selec t group of cells and the characte r polygons. Once joined, the
output cells were dissolved based on the recurring attributes of each dataset (all but the
unique IDs)(Figure 10c).

Figure 9: Converting polygons to dissolved grids, by selecting cells required then joining the
polygons to the cells by location, before dissolving by attributes

Once all datasets had been treated in this way, they were unioned bringing each layer in
at a time ( Figure 10), applying sub-character type a ttribution based on the descriptive
attributes, and making an a ssessment of do minance w herever overlaps occurred. In
instances where a character type or sub-type was not recorded in the list provided in the
national HSC Method , a sub- character types was added using a bottom up approach
where necessary in communication with English Heritage.

The HSC Method Statement high lighted the problem of gridding data along bo undaries
between polygons, where more than one polygon overlaps with a vector cell.

It states that, " where the boundaries between two or more polygons in the underlying
data source are encompassed by grid square, a decision has to be made by the assessor
with regard to which is predominant (this may be achieved automatically by assuming
that any cell ‘intersected’ by underlying dataset is included or by manual selection on the
part of the assessor)” (Tapper, 2008)

The GIS t ool developed to faci litate the gr idding process deals with this issue by
identifying t he polgy gon(s) which overlaps with th e cen troid of each cell. The use of
centroids to identify overlaps resolves the problem as the cells overlapping two adjoining
polygons will adopt the attri butes of the one which intersects with its centre point. If a
cell’s centroid overlaps with more than one polygons, then the HSC assesso r will the
make an assessment of dominance.

The tool developed to facilitate the identification and resolution of dominance struggled
with the si ze of the project area and the large numbers of vector grid cells being
processed at one time. A solution was found, splitting the project area i nto a seri es of
smaller tiled areas. Once the first area has been processed, the decisions made can be
transferred to the next area and applied if required. The tool resolves conflicts where the
decision has been made to apply to all other similar cases on a specific marine level. The
conflict will be flagged up by the tool where it has not previously been seen or resolved,
or where the decision was seen to be unique to a specific area.
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Figure 10: Once each data layer has been gridded individually, the results were unioned one
by one to produce a single layer of polygons for each marine level

All data relating to a marine level was unioned and interpreted to create a si ngle set of
discrete polygons. Data reflecting the historic character of areas within each marine level
was then integrated through a combin ation of spatial joins, unions and spatial queries
(where the boundaries of areas of distinct historic character had already been defined).

Time depth is reflected in the character a ssessment through the differentiation between
present HSC and previous HSC within the at tributes, and the recording of a benchmark
period refl ecting the ori gin of the acti vity re presented for each of the levels and the
conflated character groups. The fields were populated using a series of unions of historic
character polygons with the completed characterisation of present character sub-types.

Once the i nterpretation for eac h mari ne level w as complet ed, HSC poly gons for th e
intertidal a nd coast al areas w ere u nioned with the inshore and offshore character
polygons to produce a single layer of HSC character types for each level (Figure 10).
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Figure 11: Coastal and intertidal polygons were unioned with inshore and offshore polygons to
produce a single layer of HLC character types

To ensure that the geometries produced were as clean as possible, slivers were removed
and the polygons for each marine level were dissolved by HSC attribute fields to ensure
that all polygons with identical attributes were brought together in a single polygon.

During Stage 4, the four marine levels were brought together as a single set of polygons
for the co nflated characterisation, using the same process of u nions used to co nstruct
each level. The HSC a ssessor identified th e dominant character between the different
marine levels in orde r t o popu late t he Present Sub-Character Type. A prescriptive
attribution process was then appl ied to auto matically popul ate the character type an d
broad character type based on the classific ation hierarchy structured around the sub-
character types. Historic character was the n ascribed based on the attri butes within the
marine levels.

The ou tput of this phase is a s ingle lay er of discrete polygons for each marine level,
which have been reclassified to reflect a single layer of sub-character areas. The
attributes collated during the descriptive phase of the method were used to populate the
field structures drawn for each marine level.

The final attribute structure for the HSC was drawn from the national Method Statement
(Tapper 2008) (Table 3). Each level contains the attributes relevant to that level in order
to reduce the number of empty fields where possible, while the conflated level contains
the full set of field as shown in Table 3.

Table 3 - Attribute field structure outlined in the National HSC Method Statement (Tapper 2008)

Attribute Name Description and guidance, GIS database Pop. F Format Width
terminology Alias Method

ObjectID Unique reference number for HSC FID automated
polygon/grid cell

Name (Sea Area) | Name of sea area or topographic NAME manual string 100
identifier, local or popular name

Broad Character Broad Character Type (present, PRSNT_BDTY automated string 100

Type dominant; national strategic level

(conflated)

Character Type Character type (present, dominant; PRSNT_TY automated string 100
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(conflated) regional level)
Sub Character Sub character type (present, PRSNT_SBTY automated string 100
Type dominant;
(conflated) local level).
Character Area Unique character area CA1, CA2 etc manual string 100
(1))
Sub-sea floor Sea-bed historic character (present, SBFLR_SBTY manual string 100
HSC dominant; sub-character level)
Sea-floor HSC Sea-floor historic character (present, SFLR_TY manual string 100
dominant; sub-character level)
Water Column Water column historic character WTRCL_SBTY | manual string 100
HSC (present, dominant; sub-character
level)
Sea-surface HSC | Sea surface historic character SSRFC_SBTY manual string 100
(present,
dominant; sub-character level)
Previous Previous historic character for which PRVS_SBTY1 manual string 100
Character evidence is available. Recorded for ,
Type (1-_) multiple time-slices on basis of source PRVS_SBTY2
dataset. etc
Period (1-_) Benchmark period of origin of the area | SBFLR_PRD, manual string 50
represented in the polygon. Recorded SFLR_PRD,
for present and previous historic WTRCL_PRD,
character levels SSRFC_PRD,
PRVS_PRD1
Location General location (eg. Offshore marine, | LCTN manual string 50
inshore marine, estuary, coast etc)
Confidence (1-_) Degree of certainty/confidence of HSC | SBFLR_CNF, manual string 25
interpretation of present and previous SFLR_CNF,
historic character (recorded per HSC WTRCL_CNF,
level and time-depth). SSRFC_CNF,
PRVS_CNF1
etc
Source (1-_) Sources used to identify present and PRSNT_SRC, manual string 250
previous historic character (recorded SBFLR_SRC,
per SFLR_SRC,
HSC level and time-depth). Attribute WTRCL_SRC,
values to record Supplier, Date, SSRFC_SRC,
precise PRVS_SRCH1
GIS file name — see Solent/loW etc
seascapes method. To include
reference
to the scale of original data used.
Links (1-_) URL hyperlink to Character Type texts | NAT_LNK, manual string 250
and multi-media REG_LNK
Notes Further background information on SBFLR_NTS, manual string 250
history of the polygon. Expansion on SFLR_NTS,
information recorded at broad WTRCL_NTS,
character SSRFC_NTS,
and sub-character levels PRVS_NTS1
etc
Shape_Area Area in map units (usually metres AREA automated string 9.9
square) covered by polygon.
Size of grid used for marine zone (eg. CELL_Sz manual numeric 5
Cell/grid size 250mx250m, 500mx500m etc)
Creation Date Date of dataset /polygon CRT_DT manual string 10
creation/completion
Creator Name of the person who compiled the | CRTR automated string 250
HSC
6.6.4 Development of Character Type Text Descriptions

As stated in the HSC Method Statement, ‘brief structured summary texts relating to the
form users of al |l levels of t he H SC GIS

character type hierarchy allows them to in
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database’ (Tapper 20 08, 3.4 .4.1). 1 n part icular, the y are designed to  pr ovide a
connection and initial stimulus for various future applications of the database’ (T apper
2008, 3.4.4.1).

The charac terisation of shar ed trends in the definition , distribution and regional
significance of f eature t ypes, an d th eir relat ionship w ith the natural env ironment
represents the fundamental ou tput of HS C. The anal ysis and i nterpretation of these
trends is fu ndamentally a percept ual process, un dertaken usin g a combin ation of
baseline information and documentary resources.

A text bas ed description was developed for each character type usi ng the s tructure
proposed in the national HSC Method (Tapper, 2008) under the following headings:

e Introduction: defining/distinguishing attributes and principal locations
e Historical processes; components, features and variability

e Values and perceptions.

e Research, amenity and education

e Condition and forces for change

e Rarity and vulnerability

e Sources

Following the commissioning of the Project Design, it was agreed with English Heritage
that the text description would be developed to encompass both a national and regional
perspective, each perspective to be retrievable separately from the eventual database of
texts.

To avoid un-necessary duplication of work, the character-type descriptions produced for
the Scarborough to Hartlepool Sea scapes Pilot Project (Val Baker et al 2007) were used
as the basis from which the descriptions for the Demonstration Project were pr oduced,
providing a valuable starting point and contextual reference for describing the North East
region.

The charac ter type text descri ptions have b een compil ed in to a r elational da tabase
(Figure 12), providing a digital arch ive on the information ga thered. The database has
been desig ned provide a central resource fo r storing text descri ptions for the national
HSC database in a for mat which allows th e information to be managed, queried and
exported in an html for mat. This allowed the text descriptions to be both hyperlinked t o
individual

HSC_report_section1_v1.6.doc 2009-11-13 42



HSC - Demonstrating the Method — Section 1: Implementing the Method

SeaZone

SubCharacterTypelist CharacterTypelist BroadCharacterTypelList
+HydrocarbonFieldGas +ExtractiveIndustryHydrocarbon| | +Industry
+HydrocarbonFieldOil +ExtractiveIndustryMinerals +Coastallnfrastructure
+AlumWorks +... +...
+...
HeadingTypelList FormattedText
inglypett r X BroadCharacterType PlaceName
+Introduction +MixedContent N ‘ +id: string
+HistoricalP +id: string k-
i istoricalrrocesses +type: BroadCharacterTypeList +name: string
+description: string
1 | +broadCharacterType
1“*
SubCharacterType CharacterType
+id: string 1% - +id: string +source Citation Author
+type: SubCharacterTypelList +type: CharacterTypeList « | +id: strin +surname: strin
+description: string +subCharacterType +description: string 0.. g +initials: string 2
+heading | 8
" DocumentTypelList Document Image
Heading 0..* +keyword VE 9
o +Book +author: Author[1..*] +caption: string
+id: St""”g " ) +keyword Keyword +BookSection +year: integer +location: string
SR mg‘l;lypeIJst 0% | +id: strin +JournalArticle +documentName: string +referenceNumber: string
+text: FormattedText " e worg' o +Report +articleTitle: string[0..1] +dateTaken: date
Y . 9 +Manuscript +type: DocumentTypelList +photographer: string
+MagazineArticle +city: string[0..1] +collection: string
+WebResource +publisher: string[0..1] +archiveHolder: string
+volume: integer([0..1]

+issue: integer[0..1]

+pages: string[0..1]
+referenceNumber: string[0..1]
+webResource: string[0..1]

Figure 12: Relational Database Diagram
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character types within the GIS and provided a basis from which to produce a stand-alone
interactive multimedia resource.

The HTML pages have been designed to include descriptions, images and other available
multimedia resou rces within a consistent and user friendly structure. The system has
been designed to inform users on the charac ter of the historic landscape at a r ange of
scales and can be used both as an outreach tool as well as being designed for use in GIS
alongside other marine and coastal datasets to inform a broad range of applications.

The text descriptions for each ¢ haracter ty pe are contained with in section 3 of the
project report.
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7. RESULTS
71 Applying the HSC Method

7.1.1 Introduction

The HSC Method State ment is de signed to pr ovide general guidelines on creating and
compiling an HSC while maintaining the necessary flexibility to allow for implementation
at a range of scales, for a range of purposes and using a range of software options.

The key areas where this project felt interpre tation of t he method was required in the
manipulation and i nterpretation of data du ring the application of the method are as
follows:

e Developing an approach for descriptive characterisation

e Processing of individual sources e.g. integration of point data such as wrecks to
represent scatters

e Consolidation of data from different sources into a single dataset

e Creation of vector grid cells

e Using vector grid cells for marine data

e Defining inland extent

e Method for deriving character polygons on land from OS MasterMap

e Application of the at tribute stru cture pr escribed in the meth od to individual
marine levels

7.1.2 Multi-mode Characterisation

The HSC Methodology describes the descr iptive or attrib  ute-led element of
characterisation as the first stage of a multi-m ode approach where descriptive character
attributes are analysed using a bottom-up ap proach. This process takes place during the
data capture stage of the project when inform ation is being processed to create source-
based layers for use in the character assessment process (Tapper 2008).

The metho d descri bes the attr ibute-led method bu t | eaves the approach for
implementing these rules down to the assessor.

The approach adopted for this project, described in section 6.6.2, where a standard set
of descriptive fields has been applied to all data during the descriptive p hase of
characterisation, facilitated the application of the method during sev eral stages of the
methodology:

It enables multiple datasets from different sources to be brought together within a single
dataset. The format for attribution used during the descriptive phase of characterisation
is not covered by the nati  onal HSC Metho d. Therefore, an integrated approach to
processing the data to all ow integration of points, polygons and lines from different
sources needed to be decided upon.

It also simplifies the integration of attributes from multiple datasets during the unioning
process and the proc essing required to re solve overla ps between character polygons
during the dominance assessment.
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7.1.3 Data Processing
Individual Datasets

The processing of individual datasets for in corporation into the c haracter assessment is
described in the HSC Method Statement (section 3.1.), although in some cases does not
specify how the data should be processed to produce character polygons.

If the search areas selected and algorithms employed differ between projects, the results
will not be consistent. For HSC projects contributing to a particular application therefore,
a method for represen ting scatters of featur es would need to be co nsolidated between
HSC projects for the representati on to be meaningful. Communication between fu ture
HSC projects should be encouraged to ensure that the approaches used for i nterpreting
point data are comparable.

Consolidating Data

A broad range of character sub-types are interpreted from a numer ous sources, within
which ex ist con siderable ov erlaps. A k ey part of the characterisation processisth e
integration of features from different sources together during the descriptive element of
characterisation. Al though th e sources available will diffe r to so me degree between

regions, the majority of data sourced for HSC are available on a national scale. For HSC
projects contributing to a part icular app lication therefore, the processing appliedt o
national datasets between different HSC project areas should be co-ordinated to ensure
that the results are comparable.

Different interpretations in the grain of HSC would lead to differenc es in the display o f
these datasets. Therefore, most data for this project was gridded using a 250m2 grid
following discussions with English Heritage to reflect the output cell size for the project.
Each marine dataset was gridded once th e dat a f rom mu Itiple s ources h ad been
characterised and consolidated into a single layer. Future HSC projects contributing to a
particular applicat ion would benefi t from conti nued communication between HSC
assessors regarding the nature, scale and re liability of sources e mployed and their
approach to managing data for character sub -types such as those rel ating to fi sheries
and mariculture, navigational hazards (parti cularly wreck and obstr uction scatters), or
palaeolandscapes, where boundaries may be more difficult to define.

7.1.4 Using Vector Grid Cells

The HSC Method recommends the combination of two approaches to produce a single
layer of dis crete polygons for each level of the characte risation (Tapper, 2008, section
3.2.3.1).

e The use of a vector grid to combine data below MLW, and
e The use of vector polygons above MLW

The creation of a set of vector cells was facilitated by the grid creation tool produced by
SeaZone. The tool ensures that grids created at different scales and in different areas of
England will remain interoperable by ensuring that they relate to the same datum.

The project highlighted potential challenges for future HSC projects where the study area
is equi valent or greater that the one sel ected for thi s project. Wi th the sof tware and
hardware used by the project team, the proc essing of data thro ugh the grid using a
spatial join was however only possible w hen working on the trial area due to the large
number of cells in the full project area.

The solution identified was to select only the cells required to feed each dataset through
from the grid. The HSC Methodology can then be implemented by using a spatial join to
ascribe the descriptive attributes to the cells, then dissolving the cells back to polygons,
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before applyi ng a uni on to the gridded polygons in a si milar way to the pol ygons
processed above MLW.

As the HSC Method suggests dissolving the fi  nal output for each coastal and marine
level, the dissolving of cells w as applied before the character areas were unioned, to
minimise the number of polygo ns being produced. This approach, tho ugh time
consuming, worked effectively while adhering to the approach prescribed in the national
HSC Method.

7.2 Project Outputs

7.2.1 Introduction

The output of the project out lined in the project Brief is described below to include the
products specific to the tender submitted by SeaZone

Project Report, deliverable in two parts:
o HSC Demonstration Project Report
o HSC Application Review
e Mapped GIS, Project Database and Linked Texts
e GIS Tools
e Web Resource
e Archive

The Project Report will be delivered as five hard copies and five CD s to English Heritage
on completion of the project. Any additional copies requested will be av ailable atan
additional cost per cop y in li ne with standard SeaZone f ees. The report wi Il be divided
into two se ctions as specif ied in the project brief (Eng lish Her itage 2008); the first
documenting the project’s implementation and the s econd outl ining the S ystem’s
application review and case-studies.

An offline web resource will be delivered on CD as a series of HTML pages containing,
maps, character type descriptions and character area descriptions.

The project archive, comprising the Project Brief, Project Design, Project Report, the GIS
and associated structure, web resource pages/multimedia pac kage an d relev ant
correspondence will be deliv ered to the NMR. All digit al reports will be sen t by English
Heritage to the Arc haeological Data Serv ice (ADS) for dissemination online after the
close of the project.

7.2.2 Project GIS

The character maps generated following the HSC Methodology cover a large area of the
coastal and mari ne historic environment. A s eries of im ages have been included in the
report to illustrate the overall results of the ¢ haracterisation. However, due to the scale
of the project the resul ts of the c haracterisation are best il lustrated through the use of
the output GIS and multimedia resource produced by the project.
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Figure 14: Historic Seascape Characterisation - Water Column
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Figure 15: Historic Seascape Characterisation - Sea Floor
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Figure 16: Historic Seascape Characterisation - Sub-Seafloor
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Figure 17: Historic Seascape Characterisation — Conflated layer

Five copies of the GIS and its associated database will be delivered as an ESRI Personal
Geodatabase alongside linked cha racter text descriptions, providing a “ready-to-load”
format for viewing the data. The GIS will b e de livered as specif ied in section 6. 2.2
(English Heritage, 2008):

e Spatial data will be delivered as a digital geographic format agreed with English
Heritage, such as a shapefile or personal geodatabase (PGD)

e All data will be delivered in an agreed format.
e Spatial data will be referenced to British National Grid.

e All non spatial data recorded about any features will be r ecorded as attributes in
line with the recomme ndations made in English Heritages Guidelines for English
Heritage Project involving GIS (Froggatt, 2004).

e All spatial relationships will be t opologically clean and correct and will follow the
guidelines defined in English Herit ages Gu idelines f or English Herit age P roject
involving GIS (Froggatt, 2004).

e Data will be supplied to be viewed at 1:50,000.
o All data will be compliant with MIDAS standards.
e All metadata will be UK Gemini compliant, and encoded according to ISO 19139.
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Software dev eloped u nder t he contract sh all be made av ailable under licen ce f or
unlimited use by EH (or it s contractors, agents etc). The intellectual property rights to
the software remain with SeaZone Sol utions Ltd unless otherwise negotiated. SeaZone
will provide support to EH for the use of the software b y email and telephone during
normal office hours for a period of 3 months after completion of the contract.

7.2.3 Text Descriptions and Multimedia Resource

Text based descriptions were d eveloped for each ¢ haracter ty pe, based on the
interpretation of the fol lowing research areas defi ned i n the nati onal HSC Method
(Tapper 2008):

e Introduction: defining/distinguishing attributes and principal locations
e Historical processes; components, features and variability

e Values and perceptions.

e Research, amenity and education

e Condition and forces for change

e Rarity and vulnerability

e Sources

Each sub-heading has been divided to reflect historic character on a national s cale and
on a regional scale. The term *National’ refers to a ‘' whole nation’ perspective, including
England and adjacent waters out to the limit of UK Controlled Waters.

The ‘Regional’ scale of the project refers in this instance to the north east of England, to
the extent to which regional trends in character are perceived by the HSC assessor to
extend to that region. In this case, the name of the region, selected by the project team
in agreeme nt with English Heritage, approx imately reflects the pr oject area off North
East England, al though for ot her HSC projects the d efinition of a regi on may not
necessarily reflect their project ar ea. The pe rception of the regi on may vary b etween
HSC assess ors and the scale of the region may therefore be per ceived differently in
future HSC projects.

The text d escriptions have been compiled within a pur pose-built MS Access database
which allow s t he in formation t o by ex ported as . html files f or integration w ithin a
multimedia ou tput, t he st ructure of w hich w as dev eloped u sing an Opus 6 software
package. The texts are available in section 3 of the report (Annex A2).

Once compiled, texts describing the region al and national per spectives for eac h
character type were used as the basis for developing a multimedia resource which allows
the user to interrogate the data i n a range of ways, either through navigation between
pages or via a map search.

7.2.4 Project Report

The project report is divided into three sections to facilitate access to different parts of
the docum ent. T he first section documents the project’'s implem entation, while the
second describes the results of the application review and case-studies.

Section 1 outlines the different stages in the methodology employed in the application of
the national HSC Method and the results of the project.

The Application Review, outlined in Section 2 is designed to identify and demonstrate the
actual and potential capabilities of Historic Seascape Cha racterisation and its application
to a range of planning and outreach scenarios. The review seeks to illustrate the value of
the HSC Method i n maki ng a posi tive contribution to di fferent aspects of the
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management of change in the marine envir onment, using a series of case-s tudies to
support the discussion.

The review of HSC applications has been approached in two phases. In the first instance
the review considered the  wider applicat ions of HSC (English Heritage, 2008). The
second part of the application review uses exemplars to assess and promote the benefits
that HSC implementation can have in the context of heritage management and planning,
as well as in an edu cational con text. A series of case-studies were identified to help
identify applications using current scenarios.

The Appendices have been separated into a th ird section of the rep ort as they contain
the text descriptions which have been integrated within the multimedia resource for the
project.

7.2.5 Dissemination and Outreach

The project has been promoted via the SeaZone website through the developme nt of an
HSC project page. T he webpage contains a hyperlink to the English Heritage HSC web-
pages.

A flyer was developed for dist ribution at appropriate ev ents and f or in clusion in
invitations to the stakeholder seminar.

Opportunities were taken where appropriate to disseminate the prog ress and results of
the project at seminars or conferences, primarily through the distribution of project fliers
and promotion of the project in SeaZone newsletters and documentation.
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9. ABBREVIATIONS

ADS - Archaeological Data Service

ALSF - Aggregate Levy Sustainability Fund

AMAP - Area of Maritime Archaeological Potential

BGS - British Geological Survey

CRS - Co-ordinate Reference System

Defra — Department for the Environment, Food and Rural Affairs
DNF - Digital National Framework

EH - English Heritage

EIA - Environmental Impact Assessment

ESRI - Environmental Systems Research Institute

EU - European Union

HER - Historic Environment Record

HLC - Historic Landscape Characterisation

HO - Hydrographic Office

HTML - Hyper Text Mark-up Language

HWTMA - Hampshire & Wight Trust for Maritime Archaeology
HSC - Historic Seascape Characterisation

IACMST - Inter Agency Committee for Marine Science and Technology
INSPIRE - INfrastructure for SPatial InfoRmation in Europe
LAT - Lowest Astronomical Tide

MEDIN - Marine Environmental Data and Information Network
MEDAG - Marine Environmental Data Action Group

MDIP - Marine Data Information Partnership

MHW - Mean High Water

MLW - Mean Low Water

OS - Ordnance Survey

0SGB36 - Ordnance Survey Great Britain 1936, the geographic datum of British National
Grid

UKHO - United Kingdom Hydrographic Office
RAA - Regional Archaeological Assessments
SEA - Strategic Environmental Assessment

SMR - Sites and Monuments Record
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