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Foreword

This is the User Requirement Document (URD) for the Coastal Erosion P(BB& ref.
NEE6695R) within the Science for Society slice of the 5th Earth Observation Envelope
Programme (EOEB) run by the European Spacgeéhcy (ESA) and written by the Coastal
Change From Space team. It contains a detailed specification of the user requirements, a synthesis
of all requirements and is considered the primary input for all engineering tasks of the project.

The URD contains indidual URDs for each one of the enrolled emskrorganizatios (British
Geological Survey (BGS), Geological Survey Ireland (GSWipdireccibn General para la
Proteccion de la Costa (SGP&f)the Ministerio para la Transicion Ecolégica (MITEC&)d
ARCTUS) and additional requirements from other-eisdrs organized per country (UK, Refcib
of Ireland, Spain, Canada).

BGS member of staff, Dr Andres Payo has been in charge of comgidhgynthesizingll end

user requiremeninto a standardized format@mvriting this reportwhile Dr Michael A. Ellishas
reviewed and approved the final version of this document. The main contributors from each one
of the enrolled endisersorganization areDr. Xavier Monteys(GSl), Dr Jara Martinez Sanchez
(EnvironmentalHydraulics Institute- Universidad de CantabrigHCantabria) Thomas Jaegler
(ARCTUS).

The individual URD per endser, the synthesis of all requirements described in this report
combined with the critical analysis performed by the service providers ANSG Ltd,
ISARDSAT andadwaiseQ complete the Requirement Baseline Document (8RB} shall be
considered the primary input of all the engineering tasks of the project.

This report is the version 1 of the URD delivered to ESRBhAuUgust2019.
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Summary

This is theUserRequirement DocumefYRD) for the Coastal Erosion Projestthin the Science

for Society slice of the 5th Earth Observation Envelope Programme (BDER by theEuropean

Space AgencyHSA) and written by the Coastal Change From Space.tkamontains a detailed
specification of the user requirements and is considered the primary input for all engineering tasks
of the project.

The URD contains individual URDs for each one of titeampim enduserorganizatios British
Geological Survey (BGS), Geological Survey Ireland (GSI), IHCantabria and ARCTUIS
document alsinclude a synthesisf all requirements.

All champion user organization has expressed interegtrastucts that represen the coastal
change over time of different observable geometries (1D, 2D and 3foy different purposes
with alist of the followingsalient attributes;

1 Clear shift from shoreline (1D) products to space (2D) and volume (3D) producti
IS interesting tahotice that, while endisers are still interested shoreline indicatorsf
coastal change (35% of products arelD), there is an interest shift to area (24% of products
are 2D) and most evident towards volume prod(#i86 of products are 3D). This shift
was expected as the coastal stakeholder community is on the agreement that any policy for
coastal erosion should increase coastal resilience by restoring the sediment balance and
providing space for coastal procesde5IROSION, 2004).

1 Spatial scope limited to the coastal zone but end usdnave interests beyond coastal
zone Following from the previous point, it was clear that while the shoreline indicators
are well within thecoastal zonesome of the volume products, such as the bathymetries,
are of interest for the coastal stakeholder in chard€2¥1 of areas further offshore. For
example, BGS is supporting the offshore wind industry that is developing ohalas
continental shelf of the Dogger Bank reg[@hby interpreting bathymetry and subsurface
data. Due to the cost of covering the whole region of the Dogger Bank (i.e. about the size
of greater London) with traditional marine bathymetric survegsetbpers focus their
resources to measure bathymetry at locations where there is potential for installing wind
turbines and not at the edges of the bamkerescientiss can extract useful information.
Satellitederived bathymetry could potentially prde bathymetric data in a cost effective
way in the latter areasCoastal erosion within the coastal zone has been identified by
coastal stakeholders worldwide as an issue thatsnegént attentionandthe consulted
champion user organization agreed omiting the spatial scope of the products
requirements to theoastal zone

1 Constraints imposed by norsatellite derived shoreline indicators on the preferred
shoreline indicators requirements.As noticed by[2] more than ten years agdatun:
based shoreline indicatprovides a more objective detection technique tirany-based
shoreline indicator@nd as Topdathymetric Digital Elevation Models become more
accessible, it is likely to be the preferred shoreline indicator for ICZM and CFERM in the
future but their applicability to the analysis of historical t¢®ns more limited (i.e.
historical mapped shorelines were mapped using visually discernible features to produce
proxy-based shorelines). Both, datdrased and proxpased shoreline indicators are
required from the champion user organizations.

1 Interest of End-Users on listed products goes beyond the 25 years historical record.
All champion user organization expressed a common interest on ustey #aeyears EO
historical database to obtain a time series as long as possible for each EO piteeluct.
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value of longtime series coms from two perspective. First is the intrinsic value of actual
changedata over as long a period as possible. Second is the necessity-tifrlersgries

to test, calibrate and use predictive modelling. Quantifying future coastal change in order
to assesssk, for example, will necessarily rely on computational predictive models, and
such models are only ever as good as the training data available t¢dthvermanymore

years into the future the described products will be required was also discussed. This is
relevant to define the years of interest for the service specification for units currently on
operation (i.e. Sentinel 1 and Sentinel 2). ICZM and CFERM ingdivee horizons of

100 years and it is on the interest of all champion user organizations to be able to assess
coastal change over a similar time span. Since EO data is covers only tae2&syears

of coastal change, it suggest that the products idesichere will be also required over the

next 75 years (i.e. until 2095) until a complete 100 years EO derived product database
becomes a reality. This has only minor consequences to the outcomes of this project but it
is worthy to keep in mind that a dagap larger than 25 years still exists.

Coastal State Indicators are treated as a subategory of 3D products.Coastal State
Indicators(CSI) other tharshoreline indicatorgre considered hewes a sulrategory of

the 3D products. A list of CSI has been included as within the -Baploymetric Digital
Elevation Model (TBDEM) product descriptioifdble 8) because most of them can be
derived from it. The fundamental differee between CSls and 1D, 2D and 3D geometrical
products is that geometrical products has either a long tradition of use (i.e. shoreline
indicators) or surveyors has a mandate to monitor (i.e. elevation, bathymetry) while CSls
are often site and stakeholdgecific and therefore more difficult to standardize. As many

of the listed CSls can be derived from a TBDEM, by including them as-eateqory of

the 3D products we will ensure that will also be included in the critical analysis and
feasibility study.

Detailed specifications on geometrical accuracies of outmnes aspirational
requirements needs for the future, andhe champion organizations expect to know of
the feasibility, considering results with; (8vailable EOs of the last 25 yearto assess
an average erosion rate at the decadal time scale§PWERNICUS and commercial
higher resolution EOs of last 5 yearsto monitor erosion and accretion for the
management of the coastline by local authorities, \{sing state of the art subpixel
resolution techniques[3].
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1 Introduction

The scope of the ESA Coastal Erosion project is the development & demonstration afiirenov

EO products that will be used lndusersin charge of monitoringsurveyors)and manage
(coastal stakeholdersjoastalerosion The surveyors and coastal stakeholders consulted to
elaborate this documerdre represented by four champion user orgations (BGS, GSI,
MITECO andGovernment of Quebeclhe interest of all champion users organizations represents
the requirements of public and private surveyors as well as the requirement of Government
Agencies, public and private entities in charge dahblotegrated Coastal Zone Management
(ICZM) and Coastal Flood and Erosion Risk Management (CFERM). To maximize the use of the
outcomes of the Coastal Erosion Project, additionatussison each of the champion uées
organizatiorcountriegUnited Kingcbm, Republic of Ireland, Quebec, Spaials expressed their
interest on contributing to the definition of the erskr requirements

Figure 1.- Attendees to the Consolidation User Requirement Document workshop held
IHCantabria, Santander, Spain on July the8" 2019.

We have followedaniterative process to create an individual consolidated URD for each one of
thechampionuserorganizationsDuring the end user kieff meeting on 8 May 2019 the URD
submitted with the projectender was reviewed and thems that required further details
identified. The required steps to produce a consoliddRD by the projecimid-termreview(i.e.

final version of URD)nclude the production of two versions of the UB®indicated imablel.

The URD vl is produced by consolidating and synthesizing the URD vO submitted with the project
tender and is limited to the URD of tisbampionu s e argarszation The URD v2 will bean
extension of the previous one by inclugiURD from the broader communiiyr eachof the four
countries to which thehampionusersorganizationselong to.A large number other end users

has expressed their interest on expanding the product requirements described by the champion
endusers presnted in this document. The list of interested parties continues growing as this
project evolves. At the time of writing this document we have a received an expression of interest
from institutions from the following country partner&gJK (Environment Ageng, UK
Hydrographic Office, Coastal Partnership East, WSP Group, HR Wallingford, Univ.
Southampton, Univ. Plymouth, Univ. Cardiff, National Oceanographic Centre, Coastal Channel
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Observatory, Univ. of Liverpool, Univ. of Cambridge, Birbeck Univ., Edimburgivl)Centre

for Environment, FBheries and Aquaculture Science, Scottish Environmental Protection Agency);
Republic of Ireland (Office of Public Works (OPW), Ordnance Survey Ireland (OSI),
Environmental Protection Agency (EPAgpain (Instituto Gegrafico Naciona) IGN; Instituto
Hidrogréfico de la Marina, IHM; Autoridad Portuaria de Barcelona; Maritime Engineering
Laboratory, LIM/UPCUniversidad Politécnica de Valencia, UPV; AZTI Tecnalia). On version 2
of the URD, the pject partnersvill incorporatethe broader end users requirements and update
URD and synthesis

This document is the URD v1 and it is structured in three main sectionsAfter this
introduction, a synthesis of all theuser requirementollected from the champion user
organizationsare praeented In the third section, a proposed way forward to consult with the
broader end user community on each one of the four countries involvedequirements details
of each champion user organization has been comgtateding the formatshownin Appendix

1 (User Requirement Templat)d are shown in Appendix Zljampion user organization User
Requirement

Table 1 Description of the intermediate deliverables required to produce the final version
of the URD by the midterm review.

Key deliverables Date Description/Actions
URD vO 3/07/2018 First draft of URDsubmitted with tender
URD v1AA 27/08/19 (KO*+4m)  Project partners to complete all items shown in Ut

templateAppendix land synthesis

URD v2 03/11/19 (KOA+ 7m) Project partners ot incorporate broader end use
requirements and update URIDd synthesis

Mid Term Review 03/01/20 (KG+9m) Final version of URD

A KO: project Kick Off 03/04/2019

A% his document



2 Synthesis oénduser requirements

2.1 OVERVIEW

Table 2 list all the 17 EO products description tables provided byfthe champion user
organizatios. The details of each product description can be found on the different tables included
on Appendix 2and inserted as hyperlinks drable 2. All champion user organization has
expressed interest ooroducts that represent the coastal change over time ofdifferent
observable geometries (1D, 2D and 3Dfor different purposes. The commonalities and
differencesamongproducsis discussed in detail later in this section but here we enumerate a list
of salient attributes of the products descriptions as a whole;

1 Clear shift from shoreline (1D) products to space (2D) and volume (3Dproducts. It
is interesting to noticehat, while enelsersarestill interested orshoreline indicatorsf
coastal change6% of products afid), there is an interest shift to ar@4% of products
are2D) and most evident towards volumpeducts(41% ofproducts are8D). This shift
was expected as the coastal stakeholder community is on the agreemeany plodicy for
coastal erosion should increase coastal resilience by restoring the sediment balance and
providing space for coastal procesesgROSION 2004).

1 Spatial scope limited to the coastal zonbut end users has interest beyond coastal
zone Following from the previous point, it was clear that while the shoreline indicators
are well within thecoastal zonsome ofthe volume products, such as the bathymetries,
are of interest for the coastal stakeholder in chard€2¥1 of areas further offshoré&or
example, BGS is supporting the offshore wind industry that is developing on the shallow
continental shelf of the Dogger Bank regidj by interpreting bathymetry and subsurface
data Due to the cost of covering the whole region of the Dogger Bank (i.e. about the size
of greater London) with traditional marine bathymetric surveys, developeus ftheir
resources to measure bathymetry at locations where there is potential for installing wind
turbines and not at the edges of the banks were scientist can extract more useful
information. Satellite derived bathymetry could potentially provide lma#tsic data in a
cost effective way on the latter are@s1ce coastal erosion within the coastal zone has been
identified by coastal stakeholders worldwide as an issue that need urgent attention, the
consulted champion user organization agreed on limitiagspatial scope of the products
requirements to theoastal zone

1 Constrains imposed by non-satellite derived shoreline indicators onthe preferred
shoreline indicators requirements. As noticed byBoak and Turnef2] more than ten
years agp the datunitbased shoreline indicatgrovides a more objective detection
technique thanthe proxy-based shoreline indicas. As TopeBathymetric Digital
Elevation Models become more accessible, it is likely to be the preferred shoreline
indicator for ICZM and CFERM in the futuréut their applicability to the analysis of
historical trends is more limite@l.e. historical napped shorelines were mapped using
visually discernible features to produce prdoased shorelineshs a result, botldatum
based and proxpased shoreline indicators are required frame thampion user
organizations.

1 Interest of End-Users onlisted products goesbeyond the 25 years historical record
All champion user organizatisrexpressed a common interest on usingcdne5 years
EO historical database to obtain a time series as long as possible for each EO Ppheduct.
value of longtime series coms from two perspective. First is the intrinsic value of actual
changedata over as long a period as possible. Second is the necessity-tifrlersgries
to test, calibrate and use predictive modelling. Quantifying future coastal change in order
to assesssk, for example, will necessarily rely on computational predictive models, and
such models are only ever as good as the training data available tddth@many more
years into the future the described products will be requi@sl also discussedhisis
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relevantto define the years of interest for thervicespecificationfor units currently on
operation (i.e. Sentinel 1 and Sentinel B}ZM and CFERM involve time horizons of 100
years and it ign the interest of all champion user organizationsg@ble to assess coastal
change over a similar time sp&ecausé-O data cover only the lash. 25 years of coastal
change, iis suggestd herehat the products described here will disrequired over the
next 75 years (i.e. until 2095) until a cplete 100 years EO derived product database
becomes a reality. This has only minor consequences to the outcomes of this praject but
is worthwhile to keep in mindhat a data gap larger than 25 years still exists

Coastal State Indicators are treated as sub-category of 3D products. Coastal State
Indicators(CSI) other tharshoreline indicatorare considered here asab-categoryof

the 3D productsA list of CSI has been included as withihre TopeBathymetric Digital
Elevation Model (TBDEM) product descriptioifdble 8) because most of them can be
derived from it. The fundamental difference between CSls and 1D, 2D and 3D geometrical
products is that geometrical preorts haveeither a long tradition of use (i.e. shoreline
indicators) or surveyoisavea mandate to monitor (i.e. elevation, bathymetry) while CSls
are often sit@andstakeholder specifiand therefore more difficult to standardi2s many

of the listed Gls can be derived from a TBDEM, by including them as acsidgory of

the 3D products we will ensure that will also be included in the critical analysis and
feasibility study.

Detailed specifications on geometrical accuracies of outmns aspirational
requirements needs for the future, andhe champion organizations expect to know of

the feasibility, considering results wiil{i) available EOs of the last 25 yearto assess

an average erosion rate at ttecadal time scale§i) COPERNICUS and commerqal
higher resolution EOs of last 5 yearsto monitor erosion and accretion for the
management of the coastline by local authorit{@g using state of the art subpixel
resolution techniques[3].




Table 2. EO products name, champion user organization, link to table with detailed
description and type ofproduct.

Name Champion Details Type
Proxy-based Tdelines BGS Table6 1D
Datumbased Tidelines BGS Table7 1D
Topo-Bathymetric Digital Elevation Models BGS Table8 3D
Habitat map BGS Table9 2D
Bathymaeric change in the nearshore GSI Tablel3 3D
Coastal DEM GSl Table14 3D
Waterlines to shorelines GSl Table15 1D
Elevation transets GSl Table16 3D
Land cover changes GSI Tablel7 2D
Vegetation line GSI Tablel8 1D
Bathymetry changes on beaches MITECO Table26 3D
Shoreline changes on beaches MITECO Table27 1D
Land cover changes MITECO Table28 2D
Nearshore bathymetry GoQ Table32 3D
Sedimenvolume changes GoQ Table33 3D
Shoreline/Waterline GoQ Table34 1D
LandUse and Lan€Cover and habitat maps  GoQ Table35 2D

GoQ Government of QuebetD: One dimensionaeometriexonfined to points on a lin@D: Two dimensional geometrie
expressed as flat planes with no depib; Three dimensional geometries that describes objects with volume



2.2

SUMMARY

BENEFITS

2.3

SUMMARY

1D: WATERLINES AND SHO RELINES

AEndusers are interestéa 1D products of typshoreline indicatoréSl) for both legal
interest and to monitor standard of protection change over time.

AThese type includegroxy-basedPSl)anddatumbasedDSI) shoreline indicators

APSI has been used historically (i.e. previous Satellite data era) and impose some
restrictions on which proxies are usssBlI

AProxies used for PSI varies with country partners and has changed over time

ATidal level used for DSI also varies with country partners and has changed over t

AlLandward Extent of SI within estuarine environments varies with end user duties

AAIl end-usershave expressed interest analysing the full historical ca. 25 years
archive ofsatellitedataand also exploring what is feasible with higher accuracy
satellite data

ASl is of legal interest and also used as an indicator of standard@ttjpo from
coastal flooding and coastal erosion threats.

AThis product allows management authoritie§ood and coastal erosion risk to creat
coastal erosion baseline from which other decisions can be made and priorities fl

AWill allow coastal egineering practitioner and research community to better
understand process of change and validate conceptual and numerical models us
assessnd predictoastal change and adaptation options.

ATo assess the efficacy of thadkpass of sediments perfoedregularlyby Port
Authorities

ATo improve understanding of coastal morphodynamics at two timescales: interan|
evolution and shottterm response to storms. This knowledge is the first step towar
the development of an action plan targeting bothéigelar maintenance works and t
provision of emergency works.

ATo inform the stratgies for the coastal protection

ATo inform their management decision and to design regular maintenance and
emergency works

2D: LAND USE, LAND COVER AND HABITATS MAPS

AEndusers are interestéa 2D products of type land use and land cover and habitat
mapping

A Land use and land cover maps are required to characterize the receptor for stan
coastal risk managemepitactices

AHabitat mapping is required to monitor the implementatiomeaifand restoration
projects. Wetland restoration is becoming a common adaptation option to reduce
coastal flooding and coastal erosion

AcClasses reqted for land use, land cover and habitat mapping varies amorgsensl

AThe spatial scope also varies with ersgrdduties and responsibilities




BENEFITS

2.4

SUMMARY

BENEFITS

Aln UK, habitat creation achieved as part of coastal managed realignment scheme
been estima&id to provide environmental benefits valued at between £680 and £2,
per hectare, including carbon storage benefits. Furthermore, the Climate Change
Committee (2013)1 advised that 6200 ha of coastal habitat created nationally by
(costing £1615M perannum) would save £18880M in capital and maintenance
costs on coastal flood and erosion management over thédongvhen compared to
the cost of replacing/maintaining hard defences.

AMonitoring change of land cover and land use will allow to assgsshamge on the
vulnerability to coastal flooding and coastal erosion

ATo assess the efficacy as a coastal risk management of replacing hard structures
engineering and revegetation of the backshore

ATo inform their management decision and to deségiular maintenance and
emergency works

3D: TOPO BATHYMETRIC D IGITAL ELEVATION MOD ELS & COASTAL
STATE INDICATORS

AEndusers are interestéa 3D products of typdopo-Bathy-metric Digital Elevation
(TBDEM) Models, elevation transects (ET) aDdastal State Indicato(€SlI)

ATBDEM is a raster product, ET is a vector product and CSI are a combination of »
and raster products

ATBDEMs are required to produd@atumBasedShordine Indicatorsand also assess
volumetric sediment change

AET contains theslevationalongtransects perpendicular to the coastline from the
backshoreo the foreshore

ACSiIs requirements varies among end users and can be derived from 1D, 2D and
products

AAssess geomorphic change and volumes of sediment eroded and deposited by
subtraction of two independent DTM surfaces to produce a DTM of Difference (D
with each grid cell value representing a measure of the vertical elevationrtiéfere

AMonitoring dredging activity and environmental awareness

AMonitoring an active coastal erosion in a urban area

AMonitoring estuary dynamics

AMonitoring coastal erosion, sea level and submerged landscapes

Acomplement monthly subaerial beach profiles althregalignment of a gas pipeline
buried on the beach towards a proactive management that {sréveexposure of the
pipeline

AAssess the efficacy shind extractioactionsfor navigational purposeand to estimate
the sedimentation rates in the blean order to plan new actions



COASTAL STATE INDICATORS

ACoastal state indicators (CSls) are a reduced set of measurable parameters usec
coastal managers Benchmarks to support management processes

AThey are designed to provide evidence of trajectofiekange and to inform timely
management interventiof4]

AThe coast yields multiple bentsfito coastal inhabitants, and depending on their
responsibilities, coastal managers will be inteckgtalifferent suksets of CSls

ACSils are often framed within SourBathwayReceptor (SPR) or similar risk analysis
frameworkd5] (Figure2)

ACoastal geomorphology is a cralcomponent, representing the pathway that modit
the severity of marine hazards (e.g. surges, extreswes) as they are experienced b
0receptorsd on the coast

AFigure2 summarizes a list of CSls that represent the pathwediffefent coastal
environments and can be derived from the 1D, 2D and 3D products described in
document
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Spatial Time between
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250m 5 years Dutch coast
180 m 1 month Pevensey, UK
130 m 1 month Pevensey, UK
Mean 1.75 km 1 year Black Sea
Mean 1.75 km 1 year Black Sea
Mean 1.75 km 1 year Black Sea
250m 1 year Dutch coast
100 m 6 months Costa Brava, Spain
180 m 1 month Pevensey, UK
Fewm 4 to 5 vears Black Sea
<500 m 1 year Hel peninsula,
Poland
Irregular Event-driven Inch Strand, Ireland
250m Several years Dutch coast
500m 4 years Hel peninsula,
Poland
Mean 1.75km 4 to 5 vears Black Sea

SoP: standard of protection

Figure 2. lllustrative example of the sources, pathways and receptors for coastal flooding
and coastalerosion (top) and examples of CSls (bottom)



Appendix 1 User requirements document template

Appendix 1 (i.e.Annex A in SOW) aims at providing the endserorganizatios with a User
Requirements Document (URD) template to describe their service and products requiréngents.
endusers are required to fill all the different sections in the URD as accurately and thoroughly as
possible. The level of informative details of the URD will have a direct impact on the quality of the

project.

END-USER-ORGANIZATION PRESENTATION AND EXPECTATIONS

In this section a description of the eagerorganizationis required. The endser is also requested
to provide information about their activities related to the project as well as an overview of their
current practices in the field. In ddion, the users are requested to provide an insight into their

expectations from participating to the project.

End-userorganization

1. End-User Organization

Name:

Name of th@rganization

Type of organization:

Type oforganization(e.g., governmentagency, intergovernmen
organization nongovernmentalorganization private compan
etc.);

Description:

Brief description of theorganizatiors activities related to th
project;

Department/Division/Sed
ti on/Unit

Brief description of the specifinit, which will be involved in th
project, and its role in relation to the project scope.

\Website

Organizationwebsite

Contact person

Contact person, position of the contract person within
organizationand contact data (postal address, email, tetays

fax).

Requirements Overview



2. Requirements Overview

Description of
requested service:

the

Provide a brief description of the proposed service and produ
detailed description of the service will be provided later) an
justification of tkat service (e.g., legal obligation, public d
commercial interest, etc.)

Current Practices:

Provide a brief description of the current practices related tq
proposed service (for example how is the current inform
acquired, with what accuracyt ahat cost, etc.).

Motivation and
expectation:

Provide a brief description of the motivation and expectation fg
participation as enduser to the proposed project




SERVICE AND PRODUCT SPECIFICATIONS

In this section, the service and the servicedpobs to be developed by the project should be
specified. The section shall be divided in two parts:

A A description of the geographical areas of interest;
A A description of the information products required for each of these areas.

Area of interest and senice demonstration AOI
In this section, the endser is requested to indicate both:

A Theoperational area of intereste. the area that he would like covered by an operational
service and;

A The demonstration area of interest also calldéok area of interst, i.e. the area that he
would like covered by the project.

In the event that multiple geographical areas with different characteristics are sought;tkerend
IS requested to include one table for each geographical area.

3. Area of Interest

Name: Name of the area of interest and/or of the service demonst
area.
Type: Type of geographical area (e.g. administrative region,

basin/watershed, protected area, coastal area, etc.)

Geographical Latitude:

coordinates and sizy it de: Size (km2):
of area of interest:

Geographical coordinatejLatitude:
and size of servic

. Longitude:
demonstration area:
Size (km2):
Description: Brief description of the area of interest and of the se

demonstration area.

Problems/issues: If relevant, the endiser should list the main problems or thré
to the area related to the project and the service case
consideration




User organizations:

Userorganizatiors that are concerned by the service/prod
over the proposed AOI and that will/could be inealvin the
project.

Available data:

List of the satellite data, airborne data (e.g. aerial photos), if
data, ancillary data, support data and other relevant inform:
available for this AOI.




Description of the required products
In this section,lie enduser is requested to describe each of the required service and products.

4.(i) Description of product no. i

General Description

General service/produciGeneral description of the service and of the inform
description: products
Uses and benis: Specific use the engser will make of the required informat

service and products, and potential benefits that
service/products would provide.

Product Specifications
Spatial scale: e.g. 1:25,000, 1:50,00, etc.
(only relevant for mappingrpducts)

Minimum cell size: (ore.g. 10mx10m, 0.1ha, etc.

mapping unit) (only relevant for mapping products)

Information layers: Detailed description of the information products required.

Product format: Requested product format for the various infolioratayers.

For example, in the case of a landver product around
protected area:

o Raster files in GeoTiff format for the lawcdver laye
supported by a metadata file including ancill
information on accuracy, data used, etc;

o Vector format in shapdé format for the addition
information layers;

Software platform Compatibility with existing software products.

compatibility: For example, the products should be compatible with

following commercial and open source GIS: ArcGIS 10
Maplinfo 12.0GRASS GIS 7, Quantum GIS 2.0




Product accuracy:

Requested thematic and geometrical accuracy.

For example, an overall 80% thematic accuracy and ]
geometrical accuracy for landover map; + 1.5 m/s for
wind speed prediction; 15 m vertical and 10 nrifanta
relative accuracies for DEM, etc.

Service Specifications

Years of interest:

For service/products required in specific years: e.g. 1

2000, 2010, 2020.

Temporal range:

For service/products involving a temporal range: e.g. ch
detection between 1990 and 2020.

Updating frequency:

For service/products involving a periodic delivery or updat
e.g., Yearly acquisitions of water surface temperature
hourly predictions of wave height

Temporal baseline:

For service/products that requira year of reference: e.
2004.

Ordering:

e.g. Web based ordering system.

Delivery time required:

If some constraints in the delivery time are required, e.g. V
months after ordering.

Delivery format:

e.g. Wekbased (http), ftp, CBROM/DVD.

Validation data

Available at the endu s e
premises:

For example, measured water levels at 80 points inside &
interest yearly from 1985; collected crop type in agricult
survey in 2001 for 300 farmers inside area of interest

Available elsewhere:

For example:

digital, orthorectified aerial photos from 1998 covel
half of the area of interest;

o

user has access to continuous measurements of
height from five buoys in the area

o etc.

Planned collection and wher

For example, new survey planned suen 2015 covering th
area of interest.




Appendix 2 Requirements  from champion  user
organizations



BRITISH GEOLOGICAL S URVEY (BGS)

Table 3. End-User Organization: BGS

1. End-User Organization

Name: British Geological Survey
Type of organization: Governmental agency
Description: BGS is the UK's premier provider of objective and authoritative geoscientifi

information and knowledge to help society to:
- use its natural resources responsibly

- manage environmental change

- be resiliemto environmental hazards

BGS provides expert services and impartial advice in all areas of geoscien
client base is drawn from the public and private sectors imothe UK an
internationally.

Department/Division/Section/[Three departments wolved this project undethe Catchment Science o
Unit Observatories directoratevhich will coordinate and integrate activities unde
other directorates.

(1) Marine Geoscience directorate/Continental Shelf Geoscience (translg
raw data into usabli@formation)

(2) Earth Hazards, Observatoriés ¢harge othevalidation)

(3) Geoanalytics and Modelling (designtbé derived products).

\Website www.bgs.ac.uk

Contact person Dr. Michael A. Ellis
Head of Catchment Science and Observatories

IAddress: Bitish Geological Survey, Environmental Science Centiieker Hill,
Keyworth, Nottingham, NG12 5GG

Tel: +44 0115 936 3356
Email: mich3@bgs.ac.uk

Dr Andres Payo
Coastal Resilience ar@eohazard researcher

IAddress: Bitish Geological Survey, Environmental Science Centre, Nicket
Keyworth, Nottingham, NG12 5GG

Tel: +44 (0)115 936 3103

Email: agarcia@bgs.ac.uk

Table 4. Requirements Overview: BGS

2. Requirements Overview


mailto:mich3@bgs.ac.uk
mailto:agarcia@bgs.ac.uk

Description of the
requested service:

The expectedervice and productsanbe categorized into three major themeg
(1) Facilitate estuariesndtidal inlets morphometric analysis

(2) Regional representation of the backstaewation changes (cliff and intertid
beach) and foreshore (submerged beach, platform cut)

(3) Filling thebathymetry datgaps ortheshallow nearshore regidhatis alway
submerged with depth ranges between Om to 4@dof the margins ofoffshorg
sandbanks

Current Practices:

(1) It was recognised almost 20 years ago that an adequate understal
estuarine geomorphology is essential for the development of appropriate flg
and nature conservation management policies, and for assessment of t
consequences of future climate change (Pye & Blott, 2014). Since that
substantial amount of research has bamafertaken on estuaries, including Ph
1 and 2 of the Estuaries Research Programme (ERP1 and ERP2), and se
analytical tools hee been developed. Morphometric information contained

most recent version of the Estuaries Database (Manning, 2012) is still incq
and places a significant limitation on attempts to develop models which ¢
and predict relationships betwefenm and process in different estuaries. Althg
new bathymetric and hydrodynamic process data is now being collected
some UK estuaries as part of the regional strategic monitoring programn
estuary flood risk management strategy studiesyrgaps remain and need tg
filled in order to allow adequate quantification of active estuary morphomet]
to provide early warning of likely future change.

(2) The current version of the Coastal Vulnerability Index (CVI) consists of
layers in G6 format that identify areas susceptible to flooding and coastal g
for mainland Great Britain within 1km of the coast. This data has been pr
by geologists including engineering, coastal and information specialists
British Geological Surgy. The two data sets that assess coastal erosion arg
the Backshore and Foreshore layer respectively. The Backshore layer h
derived through an erosion susceptibility assessment and it considers a n
geological engineering properties aiff sections around the GB coastline us
the discontinuities and excavatability datasets (part of the BGS Civils datd
and the BGS Permeability dataset. A scoring system was derived based of
of geological and engineering properties apglied to each rock layer within
cliff stratigraphy. These scores were summed to produce an overall s
erosion susceptibility. The Foreshore dataset contains the spatial extent o
geomorphological features (beaches, tidal flat depasisnarshes or waveut
platforms or any combination of these) that would potentially act to dissipat
energy before it meets the cliff.

or backshore, potentially decreasing rates of erosion fronesvand currents.

(3) The region between the low water mark andnl@ater depth is often referi
as the white ribbon due the lack of data at the interface between inland top
and offshore bathymetry (i.e. represented as a white ribbon on the wMéapd
farms have being developed around the numerous shallow sand banks ofr
continental shelf (i.e. crest of sand banks depth varies from 1m to 20m).

Motivation and expectation:

(1) Fill the remaining gaps on estuarine morphology that will allow @alg
quantification of active estuary morphometry and to provide early warn
likely future change. In UK, there is a lack of clarity and consistency regard
definition of estuaries and the morphometric parameters which should be m
and moiitored to provide evidence of change. Deriving tidal boundaries frg
water/land boundary using satellite imageshallenging orestuarine areas wh
tidal regime is complex and tide times can vary a great deal over short di

(UKGEQOS, 2018). Tare are a number of other estuarine features thi




informative of estuarine behaviour that could be extracted from satellite img
This features are the Channel length along the thalweg (a line connec
lowest points of successive cressctons along the course of a valley or riv
estuary width at different locations and tidal phases (mouth, half es
maximum and minimum depth, cross sectional area at mouth and half ¢
estuary plan area.

(2) The Backshore and the Foreshore layavuld potentially be enhanced
remote sensing data. For the Backshore layer, which represents the cliff, 1
surveys along the cliff line could help to identify areas of active land slidin
havenodt currently been taadslidasrDatdbag
Repeated surveys could also be of benefit in determining and monitoring
gradient. This could be especially important if it could be captured following
events.

(3) The capacity of mapping synoptically and frequently (~1penth) the
bathymetry between ~5 to 10m has the potential to fill our current underst
on an important region related with coastal erosion and offshore
developmentOther end usersi(e. Local Authorities EnvironmentAgency will
benefit by haing better estimates of net sediment gains and losses (cy
limited to the lower tide level) which will might lead to a better informed decig
In collaboration with research institutions, new coastal state indicators cqg
derived. For examplepmbining the LIDAR and beach profile measurements
the foreshore slope changes will provide an almost close budget of ne
sediment transport. Beach recovery is a slower and less understood prog
beach erosion. Repeated bathymetry measeinés over period of months to
will help to better understand the dynamics of beach recovery. Offshore
developers will benefit by having a better understanding of sand banks m
Sand banks mobility is also important for coastal erosien $and banks prot
coast from erosion as natural submerged breakwaters).

Table 5. Area of Interest: BGS

3. Area of Interest

and size of area of interest:

Name: United Kingdom including Continental Shelf
Type: IAdministrative region
Geographical coordinates|Latitude:5 1 A 3(DoNghin)

Longitude:0 A 7 (Npidon)
Size (knf): 1,125M; out of which 22% is inland and 78% is offshore

area.

Geographical coordinates anjArea #1
size of service demonstratig

Name: Great Britain & Northern Ireland

Latitude:

Longitude:

Size (knf): 242,495 (209,331 Great Britain + 14,130 Nerthireland)

Area #2
Name: UK Continental Shelf




Latitude:
Longitude:
Size (kn?): 882,900

THE UK CONTINENTAL
SHELF 10° 0

Reference: Continental Shelf.
The Continental Shelf (Designation of Areas)
Order 2013
SI No. 3162 of 2013

WGS84 Datum / Lambert 60°N 006”W

hetland -
Islands /
¢ 60°

Orkney
Iskands

Rockall

\’,\H\\ Scotland
86

Northern
Ireland

England

Wales

For illustrative purpuses only

Description:

IArea 1: Great Britain and Northern Ireland

The United Kingdom includes the island of Great Britair, tlortheaster
part of the island of Ireland, and many smaller islaNdsthern Ireland is tH
only part of the United Kingdom that shares a land border with al
sovereign state, the Republic of Ireland. Apart from this land borde
United Kingdan is surrounded by the Atlantic Ocean, with the North S
the east, the English Channel to the south and the Celtic 8eadouthwest
giving it the 1@h-longest coastline in the wonlgith ca. 12429 km (accordin
t oThd&iworld Factbook.)

Area 2: UK Continental Shelf

The UK Continental Shelf (UKCS) is the region of waters surroundin
United Kingdom, in which the country has mineral rights. The UK contir
shelf ircludes parts of the North Sea, the North Atlantic, the Irish Sea g
English Channel; the area includes large resources of oil and gas. 1
continental shelf is bordered by Norway, Denmark, Germany
Netherlands, Belgium, France, and the Republitreland. A median lin
setting out the domains of each of these nations was established by
agreement between them, see the Continental Shelf Act \\d6k the dept;

of the UK Continental Shelf varies significantly, the shallowness of then



https://www.cia.gov/library/publications/the-world-factbook/

Sea at an average depth of 95m has facilitated the development of offg
drilling and wind farms.

Problems/issues:

Area 1

The UK Adaptation Subcommittee of the Committee on Climate Chan
recently identified flooding and coastal change risksommunities, busine
and infrastructure as the top priority area where more action is uf
needed. The length of Great Britain coastline and Northern Ireland is
km, out of which 2,500 km are at risk of flooding or coastal erosion, put
million people at risk of coastal flooding and £10bn of assets. In a new
6 Managing the coast in a changi
these threats will increase in the future. Only in England, it is estimatg
by 2100, 1,600 kmfamajor roads, 650 km of railway line, 92 railway stat
and 55 historic landfill sites are at risk of coastal flooding or erosion.

Area 2

User organizations:

Area 1

In UK, management othe coast does not lie within the remit of a si
authority ororganizationFlooding is a devolved matter and each natiof
different systems and poiés in place to manage flooding and coastal er
risk;

1 InEngland, he Environment Agency (EA) has the strategic over|
role for coastal and flooding issues sopport coastal authoriti
communities and other i s Intarrka
Drainage Boards (IDBs), the Environment Agency, and Iog
communities work together to develop projects to reduce the
flooding and coastal erosion.

1 In Swmtland, the Scottish Environment Protection Agency (St
and responsible authorities to exercise their functions with a v
reducing overall flood risk. Responsible authorities include
authorities, Scottish Water and other public bodies designiy
Scottish Ministers.

1 InWales, he Welsh Government is responsible for developing
and coastal risk management policy in Wales. It largely funds
and coastal activities undertaken by operating authorities (inc
Natural Resources Waldecal authorities and IDBs) across Wa

Area 2

Responsibility for the mineral rights of the UKCS rests with the Oil ang
IAuthority part of Department for Business, Energy and Industrial Sti
(BEIS), which awards licences to oil companies to predwyarocarbons fro
specific areas and regulates how much they can produce over what pe

Available data:

List of the satellite data, airborne data (e.g. aerial photos), in situ data, a
data, support data and other relevant information avaifablthis AOI.




Table 6. Product description BGS #1: Proxybased Tidelines

Description of product no. 1

General Description A proxy tideline (a physical feature taken to represent the shoreline)
different tidal elevations

General service/produc/We would like to be able to produce proxy tidelines that are consiste
description: tidelines mapped by the UK Ordnance Survey (OS) on the County. M

Tidelines on County Series maps usually came from measured line s
with offsets[1]. A proxy tideline (a physical feature taken to represer
shoreline) was surveyed. High tide lines were capturedrsyof two
methods:

1. Objects were placed on the beach at the time of high water. The p
of the objects were sueyed and the surveyed points were joined to fori
Mean High WaterNIHW) or Mean Low Water LW ) mark.

2. The mark left by high tide was surveyed. Winterbotham (1@8#n [1]
noted that high tide figenerall
di fficulty in surveying this 1

Different nations within UK use different definitions of MHW and MLV

In Scotland, Ordnance Survé®S) maps consistentlghows high and loy
water mar ks for ordinary sprin
fout h ti de af t e rasthenwintdelines;u |l | mo o

1 The line reflecting the alignment of the mean spring high ti
attributed with a Function
(MHWSM).

1 The line reflecting the alignment of the average mean sprin
titde is attributed with a Fu
(MLWSM).

1 If the alignments are coincident then the line is attributed v
function of O6Mean High Wate
Spring Mar ko.

In England and Walesh¢ tide lines maped on th@S County Series ma,
has changed over time:

1 Since 1879 are Low Water Mark of Ordinary Tides (LWMOT)
Hi gh Water Mark of Ordinary
of high and low water of ordinary tides (i.e. tides half way bet
neapsandsr i ngs) which define t'f

T The OS6s 1905 instructions
advice: surveys of Mean High Water (MHW) and Mean Low W
(MLW) were taken from fAtidgeg
neap, and should gerally be taken at the fourth tide before
and f ul The mmechanges from MHWOT to MHW
MLWOT to MLW are not significant as the definitions rema
the same. Note, however, that MHW and MLW are not giv
Admiralty Tide Tables, which is nat problem provided consist
calculations of MHW and MLW are performed.

I Since about the 1970s tl@&S has mainly provided tide line d
from aerial surveys preferably using black & white infrared fil
this shows the water/foreshore interface morerkie@&dmiralty
tide tables were examined to find high and low tides which
within £ 0.3metres of MHW and MLW.




In Northern Irelandcoast wide erosion mapping aegtrapolation studig
have not been undertakas in the rest of UK. Historical maps (188263
exists for but does not cover the entire shoreline aedlevelof detai
included in the maps also varies, withme including high and low wal
contours an@levation contourf2].

[1] Sutherland, James. "Error analysis of Ordnance Survey nhanés.
Maritime Engineering (2012).

[ 2] DAERA & Bdsdline Study antl &3ap.Anafysis of Cosé
Erosion Risk Management Blivww.infrastructureni.gov.uk/

Uses and benefits:

County Mapsarethe only widespread source of information which ca
used to quantify trends in coastal evolution over periods greater thal
70 yearsn the UK.

Tidelines is of legal interest and also used as an indicator of stan
protection.

This productllows management authorities of flood and coastal erosig
to createa coastakrosion baseline from which other decisions lsarmad
land priorities flow

\Will allow coastal engineering practitioner and research community to
understand procef change and validate conceptual and numerical
used to assess coastal change and adaptation options.

Product Specifications

Spatial scale:

1:2,500 in rural areas, 1:1,250 in urban areas and 1:10,000 in upland

(Scales chosen to be cistent with the standard scales used by OS ma
as described by Olivier 2005)

Oliver R (2005) Ordnance Survey maps: a concise guide for historiar
edition). The Charles Close Society, London, UK.

Minimum cell size: (or mapping
unit)

'To be consigint with OS MasterMap revision policy on the Coastal zor
minimum change mapped due ttural erosion and deposition in the coq
zoneis the onegesulting in a change of alignment of more than 10 m @
length of more than 100 m for the followirapastal features when w
defined;Top and bottom of cliffs; an@oastal slope limits.

Information layers:

Spatial Reference System (EPSG 277000 British National Grid)

Tidelines; vector lines for different tide elevationsMMOT, HWMOT,
MLWSM, MHWSM)

Error lines; Lines that have errors (for instance not closed rings o
intersections)

Date and time; of the image used to delineate the tideline
Uncertainty in the elevation of the tide level
Uncertainty in the elevation due to waves and atmospheriegses

Uncertainty in the horizontal location of the tideline associated to unce
on vertical elevations



http://www.infrastructure-ni.gov.uk/

Product format:

\Vector format;
GML (Geography Markup Language
ESRI Shapefile

Software
compatibility:

platform

'The products should be compaéiblith the following commerciand ope
source GIS: ArcGIS & ArcMap 10.3.Quantum GIS 2.8

Product accuracy:

'To be consistent with OS accuracy definitions we define accuracy if
different ways:

IAbsolute accuracyi how closely the coordinates ofpaint in the datas
agree with the coordinates of the same point on the ground (in the
National Grid reference system).

Relative accuracyi positional consistency of a data point or featu
relation to other local data points or features wittie same or anoth
reference dataset.

Geometric fidelityit he O6truenessdéd of feat
of the objects they represemthen testing the data according to the da
speci ficatieal avgarilndsd arher ebfrer e

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

Survey scale RMSE*
1:1,250
Absolute Accuracy 0.5m

Relative Accuracy
1:2,500

Absolute Accuracy 1.1m

+/- 1.0 (up to 100 m)

+/- 0.5 m (up to 60 m)

Relative Accuracy
1:10,000
Absolute Accuracy 41m

+/- 4.0 m (up to 500 m)

*RMSE (root mean squared error) is the square root of the mean
squares of the errors between the observations.

Relative Accuracy

Service Speifications

Years of interest:

Interested in years since 1970s until present




Temporal range:

Not applicable

Updating frequency:

It varies accordingly with OS MasterMap revision policy.

https://www.ordnancesurvey.co.uk/about/governance/policies/os

mastermagrevision.html

Today, major coastal and naonastal defences designed to reduce th
of flooding are in the OS Category A, which means thdlbei captured 4
part of a continuous revision process within six months of completion.
high and low water when affected by changes to other features (g
coastal defences or jetties) and significant changes to tidelines
evident from aerigbhotography conducted as part of the national swe
when notified by a customer) are classified as Category B and
captured as part of a national sweep programme, which occurs evs
years[1].

Temporal baseline:

1948* based on Defra intese on assessing property lost since da
available.

*The baseline year correspond with the first Royal Air Force (RAF)
imagery.

Ordering:

\Web based ordering system

Delivery time required:

\Within 6 months of ordering

Delivery format:

Web-basel (http), ftp

Validation data

Available at the

premises:

endu s €

As a Public Sector Organization, BGS has access to;

OS historic maps and MasterMap up to 2015 for the whole UK
OS/PSMA terms and conditions.

\Vertical Offshore Reference Framé¥ORF) to provide the vertic
correction from Chart Datum to Newlyn Ordnance Dafteference datu
used in UK for tides) for any location around UK and UKCS.

Available elsewhere:

Storm  surge levels reports can be downloaded

https://www.ntslf.org/storasurges/monthhsurgeplots

Registered tide levels can be downloaded f
https://www.bodc.ac.uk/data/hosted data systems/sea_level/uk tidg
e _network/processed customise_time selection/

Admiralty Tide Tables are available fr
http://www.ukho.gov.uk/easytide/EasyTide/SelectPort.aspx

Aerial Photography (oblique andtbophotographlyare collected regula
and made publically available by DAERA, EA, SEPA



https://www.ordnancesurvey.co.uk/about/governance/policies/os-mastermap-revision.html
https://www.ordnancesurvey.co.uk/about/governance/policies/os-mastermap-revision.html
https://www.ntslf.org/storm-surges/monthly-surge-plots
https://www.bodc.ac.uk/data/hosted_data_systems/sea_level/uk_tide_gauge_network/processed_customise_time_selection/
https://www.bodc.ac.uk/data/hosted_data_systems/sea_level/uk_tide_gauge_network/processed_customise_time_selection/
http://www.ukho.gov.uk/easytide/EasyTide/SelectPort.aspx

Beach profiles for England can be downlowaded
www.channelcoast.org

Continuous measurements of waamergy fluxes (i.eheight direction an
wave period) for the entire UK can be downloaded
http://wavenet.cefas.co.uk/Map

Planned collection and when:

For pdanned OS MasterMap collection and publication
https://www.ordnancesurvey.co.uk/businesd-government/hekand
support/products/emastermagefreshdates.html

For planned data collection of other auxiliary data indicated above, vi
indicated links.

Table 7. Product description BGS #2: Datumbased Tidelines

Description of product no. 2

General Description

A tideline obtained by extracting a contour at different tidal elevationg

description:

General service/produciAn increasing volume of beach level ddtae. beach profiles, LiDA

surveys and RADAR fligls) is being regularly and systematically colle
along UK coastling from which the position®f contours representi
MHW, MLW and other datum elevations da@ obtainedProxy-based ar
datumbased shorelines might differ [14 series of shoreline reatability
and variability experiments as well as data from a beach monitoring pt
along the higkenergy US Pacific Northwest coast, indicate total uncer
estimates of the horizontal position of prebxgsed shorelines to

approximately+ 50-150 m for T-sheets and aerial photography

approximately+ 15 m for daturrbased shorelines derived from grouiog
air-based topographic survey$he differences between the two do
appear to have been analyzed in the[RK

Datumbased tideline are ¢énefore obtained from a Digital Elevation Mg
(DEM) of the coastal zone (backshore and foreshore) and an au
contour extraction method. As end user we are interested on both, the
based contour and DEM derived from satellite imagery.

[1] Ruggiero P, Kaminsky GM and Gelfenbaum G (2003) Linking pr
based and datwimased shorelines on a Himergy coastline: Implicatio
for shoreline analyses. Journal of Coastal Research Special Issue82

[2] Sutherland, James. "Error analysis of Guglce Survey map tideline
Maritime Engineering (2012).

Uses and benefits:

Tidelines is of legal interest and also used as an indicator of stan
protection.



http://www.channelcoast.org/
http://wavenet.cefas.co.uk/Map
https://www.ordnancesurvey.co.uk/business-and-government/help-and-support/products/os-mastermap-refresh-dates.html
https://www.ordnancesurvey.co.uk/business-and-government/help-and-support/products/os-mastermap-refresh-dates.html

This product allows management authorities of flood and coastal eros
to createa coastalerosion baseline from which other decisions lsarmad
and priorities flow

\Will allow coastal engineering practitioner and research community to
understand process of change and validate conceptual and numerica
used to assess adal change and adaptation options.

Product Specifications

Spatial scale:

1:2,500 in rural areas, 1:1,250 in urban areas and 1:10,000 in upland

(scales chosen to be consistent with the standard scales used by OS 1

unit)

Minimum cell size: (or mapping[To be consistent with the methodology used recently in Scotland to

the historical rates of coastal change [3] a minimum cell size of 1(
desirable

[3] Fitton, J. M., J. D. Hansom, and A. F. Rennie. "Dynamic CNasibna
Coasal Change Assessment: Methodology." (2017).

Information layers:

Spatial Reference System (EPSG 277000 British National Grid)

Tidelines; vector lines for different tide elevationsMMOT, HWMOT,
MLWSM, MHWSM)

Digital Elevation Model; used to extract théfeient tide contours

Error lines;Lines that have errors (for instance not closed rings o
intersections)

Date and time; of the image used to delineate the tideline
Uncertainty in the elevation of the tide level

Uncertainty in the elevation due to ves and atmospheric processes
Uncertainty in the elevation of the DEM

Uncertainty in the horizontal location of the tideline associated to unce
on vertical elevations

Product format:

\Vectorand Rasteformas,

\Vector for the tidelines:

GML (Geogaphy Markup LanguageESRI Shapefile

Raster for the DEM:

ASCII, TIFF & GeoTIFF uncompressed and compressed (LZW, ZIP)

Software  platform
compatibility:

'The products should be compatible with the following commeatidlope
source GIS: ArcGIS & ArcMap@.3.1,Quantum GIS 2.8




Product accuracy:

Same accuracy requirements as for prbaged tidelines and to
consistent with OS accuracy definitions (see definitions and accur:
proxy-based tidelines product description).

Service Specifications

Years of interest:

Interested in years since 1970s until present

Temporal range:

Not applicable

Updating frequency:

Sameupdating frequencyequirements as for proxyased tidelines and
be consistent with OS accuracy definitions (sgglanatioron prox/-base
tidelines product description).

Frequency might varies from six months since change observed o
completion to few years.

'Temporal baseline:

1948 (or as close as possible)

Ordering:

\Web based ordering system

Delivery time required:

\Within 6 months of ordering

Delivery format:

Web-based (http), ftp

Validation data

Available at the endu s e

premises:

In addition to the data described on Prdpased tideline prodd
description, BGS as a Public Sector Organization, BGS has access t

NEXTMap® Britain providesuserswith highly accurate Digital Elevati
Models which model the ground surface in great defhitermay
Technolgies, 2009]Produced by Intermap, was derived from airb
Interferometric Synthetic Aperture Radar (IFSARhedataset covers all
England, Wales and Scotland

V An elevation point provided every five metres and a ve
accuracy of one metre

V Selected more densely populated areas are available with a
accuracy of 50 centimetres

V  Adigital orthorectifiedradar image (ORI) data set is also avail
providing a highly detailed

V Available as a DSM, DTM and Contours at 5m or 10m postin

Intermap Technologies (2009): NEXTMap British Digital Terrain (D]
Model Data by mtermap. NERC Earth Observation Data Centre, dd
citation.

http://catalogue.ceda.ac.uk/uuid/998a28d8a5ed4564863a0daalf731



http://catalogue.ceda.ac.uk/uuid/998a28d8a5ed4564863a0daa0f731e8d

Available elsewhere: In addition to the datdescribed on Proxyased tideline product descripti

LiDAR data (raw data and DTM and DSM at 1 m, 50 cm raster cell)
England, Wales, Scotland and Northern Ireland coastal zone are a
from; EA for England and Wales and Scottish Naturalitdge (SNH) fo
Scotland and DAERA and OpenDataNI for Northern Ireland.

Planned collection and when: For pdanned OS MasterMap collection and publication
https://www.ordnancesurvey.co.uk/businesstgovernment/hekand
support/products/emastermagefreshdates.html

For planned data collection of other auxiliary data indicated above, v
indicated links and Agencseweb sites.

Table 8. Product description BGS #3: Seamless TopBathy metric Digital Elevation Models

Description of product no. 3

General Description Seamless (i.e. no data gaps between topography and bathyme
Topography and Bathymetry Digital Elevation Model of the coasta
zone (backshore, foreshore & nearshore)

General service/produciAny policy for coastal erosion should increase coastal resilience by re
description: the sediment balance and providing space faastal process
(EUROSION, 2004). In this context, coastal managers have shifte
interest from coastline management (1D) to volume and space mang
(3D) over time (4D). This has created a demand on the surveyors tc
seamless TPDEM of theoastal zone to allow them assess close sed
balance.

This product is a raster product containing a time stamped Digital Ele
Model of the coastal zone (including backshore, foreshore and nea
This product will be delivered as both a Digigurface Model (DSM) af
Digital Terrain Model (DTM).

Uses and benefits: IAssess geomorphic change and volumes of sediment eroded and d
by subtraction of two independentT®l surfaces to produce aTM off
Difference (DoD), with each grid cell valuepresenting a measure of
\vertical elevation difference.

Extract information of a number of Coastal State Indicators used for
management [1]:



https://www.ordnancesurvey.co.uk/business-and-government/help-and-support/products/os-mastermap-refresh-dates.html
https://www.ordnancesurvey.co.uk/business-and-government/help-and-support/products/os-mastermap-refresh-dates.html

Quantity Spatial Time between
CSI* represented separation measurements Case Study
Dune strength SoP for storm 250m 5 years Dutch coast
Barrier width SoP for storm 180 m 1 month Pevensey, UK
Total barrier volume SoP for storm 180m 1 month Pevensey. UK
Backshore width SoP for storm Mean 1.75 km 1 year Black Sea
Dune zone width SoP for storm Mean 1.75 km 1 year Black Sea
Dune zone height SoP for storm Mean 1.75 km 1 year Black Sea
Momentary coastline Position & boundary 250 m 1 year Dutch coast
condition for SoP
Beach width Boundary condition 100 m 6 months Costa Brava, Spain
for SoP of hard
defence
Barrier crest position  Position 180m 1 month Pevensey, UK
Shoreline position Position Fewm 4 to 5 years Black Sea
Shoreline position Position <500 m 1 year Hel peninsula,
Poland
Coastline position Perception of safety  Irregular Event-driven Inch Strand, Ireland
Coastal foundation Rise with sea level 250m Several years Dutch coast
Shoreface volume Flood and coastal 500m 4 years Hel peninsula,
erosion risk Poland
Coastal slope Flood and coastal Mean 1.75km 4 to 5 years Black Sea
erosion risk

SoP: standard of protection

[1] Payo et al., 20185eomorphic State Indicators for coastal manage
over decades and longéne scalesDOI: 10.13140/RG.2.2.27099.0592

Product Specifications

Spatial scale:

Not applicable

Minimum cell size: (or mapping

unit)

A minimum cell size of 5 m is desirable

Information layers:

Timestamp; date of data collection of images usezt¢ate TBDEM
Spatial Reference System (preferred EPSG 277000 British National

Datum (preferred for Great Britain is Ordnance Datum Newlyn and B
Ordnance Datum for Northern Ireland)

Digital Surface Model; raster surface elevation model

Digital Terrain Model; raster relief elevation (i.e. excluding structure
\vegetation)

Uncertainty in the elevation of DSM

Uncertainty in the elevation of DTM

Product format:

Raster:
IASCII, TIFF & GeoTIFF uncompressed and compressed (LZW, ZIP)




Software
compatibility:

platform

The products should be compatible with the following commeagidliope
source GIS: ArcGIS & ArcMap 10.3.Quantum GIS 2.8

Product accuracy:

+/-15cm RMSK(to allow comparison with with EA LIDAR data)

Service Specifications

Years of interest:

Interested in years since 1970s until present

Temporal range:

Not applicable

Updating frequency:

Frequency might varies from one month to five years (see table o
description).

Temporal baseline:

1948 (or as close as possible)

Ordering:

\Web based ordering system

Delivery time required:

\Varies with updating frequency from 15 days for 1 indicators that ha
month updating frequency to 6 months for those with few years up
frequency.

Delivery format:

\Web-based (http), fi

Validation data

Available at the endu s g

premises:

Same as data described for Prddased tideline and datubased tidelin
products description.

Available elsewhere:

In addition to the data described on Prdpased tideline& Datum-base
tideline producs description

Bathymetries for the whole UKCS from tAeimiralty Data Portal web s
which includesBathymetric surveys from various sources including
4,000 bathymetry surfaces from 1970 to present day. The bathymetry
updated ewsy three months and a large number have been funded
MCA, an executive agency sponsored by the Department for Tra
under the Civil Hydrography Programi
(https://data.admiralty.co.uk/portal/apps/sites/#/madataportal )

Planned collection and when:

For danned OS MasterMap collection and publication
https://www.ordnancesurvey.co.uk/busina@sstgovernment/heland
support/products/emastermagefreshdates.html



https://data.admiralty.co.uk/portal/apps/sites/#/marine-data-portal
https://www.ordnancesurvey.co.uk/business-and-government/help-and-support/products/os-mastermap-refresh-dates.html
https://www.ordnancesurvey.co.uk/business-and-government/help-and-support/products/os-mastermap-refresh-dates.html

For planned data collection of other auxiliary data indicated above, v
indicated links and Agenciesal sites.

Table 9. Product description BGS #4: Habitat map

Description of product no. 3

General Description

Habitat map

description:

General service/produc|This product is a vector polygon product containing a time stardpbda

map of the coastal zone (including backshore, foreshore and nearshd

The size of the backshore area is defined by the end users préfeigh
\values corresponding to tidal limits.

The minimum level of classes to be identified are the Selfirbase
habitat map1].

IAn enlarged copy of the figure below showing the different classes
found here https://sentinel.esa.int/document7®04/3833380/Sentin&t
Medmerryhabitatmapfull.jpg).

This habitat map is a remotely sensed product which classify site r¢
habitats visible at the time dfatellite capture. The classification u
supervised classification techniques; theseiezkniques which are train
using ground datahe EA habitat descriptions for CASI and LIDAR hab
mapsare proposed to be used [dut we are aware that some modifical
might be needed [2] (Figure below)

Sentinel-2 habitat
map 2018

Phase 1 Habitats - Extended

0 500 1000 m
[ . N )

@ iomen SN SpEcTo
X JrE ey N ATURA
bl

[1]EA CASI and LIDAR Habitat Maj
https://data.gov.uk/dataset/1707e82382d48f5-a5341db0b240cc37/casi
andlidar-habitatmap

[2]https://sentinel.esa.int/web/sentinel/home/
journal_content/56/247904/3834405



https://sentinel.esa.int/documents/247904/3833380/Sentinel-2-Medmerry-habitat-map-full.jpg
https://sentinel.esa.int/documents/247904/3833380/Sentinel-2-Medmerry-habitat-map-full.jpg
https://data.gov.uk/dataset/1707e638-6a2d-48f5-a534-1db0b240cc37/casi-and-lidar-habitat-map
https://data.gov.uk/dataset/1707e638-6a2d-48f5-a534-1db0b240cc37/casi-and-lidar-habitat-map
https://sentinel.esa.int/web/sentinel/home/-/journal_content/56/247904/3834405
https://sentinel.esa.int/web/sentinel/home/-/journal_content/56/247904/3834405

Uses and benefits:

Habitat creation achieved as part of coastal managed realignment g
hasbeen estimated to provide environmentaehéfits valued at betwe
£680 and £2,500 per hectare, including carbon storage ber
Furthermore, the Climat€éhange Committee (2013)1 advised that 62(
of coastal habitat created nationably 2030 (costing £1:05M per annun
would save £18&380Min capital andmaintenance costs on coastal fl
and erosion management over the loeign when compared to the cos
replacing/maintaining hard defences. The successfilementation of sug
schemes, however, requires trustworthy data and informaianexisting
schemes and that, in turn, requires replicable,-effisient, and fitfor
purpose monitoring programmes of both existing and planned f
schemes.

Product Specifications

Spatial scale:

Not applicable

Minimum cell size: (or mapping
unit)

For a class to be mapped on site there must have been samples coll
it on site.

Information layers:

Timestamp; date of data collection
Spatial Reference System (preferred EPSG 277000 British National
\Vector polygon with the differg habitats. Habitats types described in |

Product format:

\Vector polygon
GML (Geography Markup Language), ESRI Shapefile

Software platform
compatibility:

'The products should be compatible with the following commeatidlope
source GIS: ArcGIS & Arglap 10.3.1Quantum GIS 2.8

Product accuracy:

Quantitative accuracy assessment carried out on them in the for
confusion matrix using ground data set aside and not used in train
classifier

Service Specifications

Years of interest:

Interested in years since 1970s until present

Temporal range:

Not applicable




Updating frequency:

Frequency might varies from one month to a year.

Temporal baseline:

1948 (or as close as possible)

Ordering:

\Web based ordering system

Delivery time required:

\Varies with updating frequency from 15 days for 1 indicators that ha
month updating frequency to 6 months for those with one year up
frequency.

Delivery format:

\Web-based (http), ftp

Validation data

Available at the endu s ¢

premises:

Same as data described for Prébgsed tideline, Daturhased tidelin
TBDEM products descriptions.

Available elsewhere:

In addition to the data described on Prdvgsed tidelinge Datumbase
tideline and TBDEMproducs description

CASI and LIDAR HabitatMap from EA. A habitat map derived fr
airborne data, specifically CASI (Compact Airborne Spectrographic In
and LIDAR (Light Detection and Ranging) data. The habitat map
polygon shapefile showing site relevant habitat classes. Geogr
covaage is incomplete because of limits in data available. It includes
areas where the Environment Agency, Natural England and the R
Coastal Monitoring Programme have carried out sufficient aerial and ¢
surveys in England-abitat maps genated by Geomatics are often deri
using multiple data sources (e.g. CASI, LIDAR andit2Se mapping dat
which may or may not have been captured coincidentally. In instanceg
datasets are not coincidentally captured there may be some errorst
about by seasonal, developmental or anthropological change in the
URL: https://data.gov.uk/dataset/1707e6282d48f5-a534
1db0b240cc37/ckandlidar-habitatmap

Planned collection and when:

For pdanned OS MasterMap collection and publication
https://www.adnancesurvey.co.uk/businessdgovernment/hekand
support/products/emastermagefreshdates.html

For planned data collection of other auxiliary data indicated above, v
indicated links and Agencies web sites.



https://data.gov.uk/dataset/1707e638-6a2d-48f5-a534-1db0b240cc37/casi-and-lidar-habitat-map
https://data.gov.uk/dataset/1707e638-6a2d-48f5-a534-1db0b240cc37/casi-and-lidar-habitat-map
https://www.ordnancesurvey.co.uk/business-and-government/help-and-support/products/os-mastermap-refresh-dates.html
https://www.ordnancesurvey.co.uk/business-and-government/help-and-support/products/os-mastermap-refresh-dates.html

GEOLOGICAL SURVEY IR ELAND (GSlI)

Table 10. End-User Organization: GSI

1. End-User Organization

Name:

Geological Survey of Ireland (GSI)

Type of organization:

Governmentabrganization

Description:

The geological Survey of Ireland is the national earth sei&kkmowledge centi
working on behalf of the Irish public. We are committed to providing accuraf
land maps on Ireland's subsurface to landowners, the public, industry, and
stakeholders.

Department/Division/Section/
Unit

Marine andCoastal ait and bnd mappingrogramme

\Website

WwWw.gsi.ie

Contact person

Koen VerbruggenDirector GSI
Beggars Bush, Haddington Road
D04 K7X4,Dublin, Ireland

Tel: 0035316782864

email: koen.verbruggen@gsi.ie

Xavier Monteys, Senior Geologist
Beggars Bush, Haddington Road
D04 K7X4, Dublin, Ireland

Tel: 0035316782807

Table 11. Requirements Overview: GSI

2. Requirements Overview

Description of the
requestedservice:

The GeologicalSurvey Irelandis committed to providing free, open and accu
data and maps oonshore and offshoreland's subsurface to landowners,
public, indusry, and all other stakeholders

'The proposed services can be categorized

1. Development of indexes and parameters for the assessment of
erosionatdistanceandtime scales required, with the aim to be integr
within the Coastal Vulnerability Index (CVI) to sea level rise

2. Produce a coastal land cover classificatiorguide the coastal @ion
assessment

3. Assessment of the coastal erosion impacts at the shoreline level

4. Assessment of sediment volume change from backshore to for

attributed to coastal erosion (20 years analysis)



http://www.gsi.ie/
mailto:koen.verbruggen@gsi.ie

5. Derive high resolution coastal Digl Elevation Models (DEM) from H
data

6. Develop a near shore bathymorphology to assess changes due to §
transport and erosion

7. Assess the coastal erosion \ashility to storm surge events in seleg
coastal regions

Current Practices:

1. Coastalflooding: the Office of Public Work§OPW) has developed thkish
Coastal Pradction Strategy Study (ICPSS) national study that w
commissioned in 2003 with the objective of providing information to su
decision making about how best to managksrassociated with coastal flood
and coastal erosion. The Study was completed in 2013 and provides 9
current scenario and future scenario (up to 2100) coastal flood hazard m
strategic coastal erosion maps for the national coastlinenij study provide
invaluable and essential information required to inform policy in this
particularly for local authorities in relation to the proper planning and develo
of coastal areagnformation can be accessed hengps://www.opw.ie/en/floot
risk-management/floodanderosionmapping/icpss/

2 Coastal Vulnerability Index mapping to evaluate impacts oflesesl rise
Geological Survey Ireland underaking a new mapping initiative in the clim
adaptation strategy. hE first phase of CVI mapping (20-2920) will map area
from north Co. Louth to Co. Wexford.More information herg
https://www.gsi.ie/ene/programmesndprojects/marineand-coastal
unit/projects/Pages/Coastelulnerability-Index.aspx

3. The INFOMAR program(ww.infomar.ie),led by GSI and the Irish Mari
Institute, acquires near shore bathymetry following international hydrog
standards. Generally this type of data is acquiredguship borne acous|
methods or marine LidaA nuber ofVolumetric change studies have been ca
out in selected coastal areas where airborne topographic Lidar data were 3
for several years

Motivation and expectation:

Coastal monitoring usg EO satellite tools will allow up to date map informa
on Coastal Vulnerability to a rangd environmental issuesncluding coast
erosion and sea level rise.

1. Geological Survey Irelanid currently developing @oastal Vulnerability Indg
mappirg to sea level rise. Key parameters currently used in the CVI can potg
be derived from satellite data

2. Satellite data can be used to monitoring change | shallow submerged arg
aims b provide a baseline water depth informatiom t h e r ifi Miiar 4
\variety of mapping outputs and coastal oceanographic models. To |
information methods and validity to monitor near shore sediment changg
Earth Observation data

3. Satellite monitoring can be useddesesgiuantitativelyvolumetric change i
coastal areas and beaches, misanang our knowledgen coastal processe

4. Coastal land classification using available satellite data can be used
baseline information layer for a number of coastal products

Table 12. Area of Interest; GSI

3. Area of Interest


https://www.opw.ie/en/flood-risk-management/floodanderosionmapping/icpss/
https://www.opw.ie/en/flood-risk-management/floodanderosionmapping/icpss/

Name: Irish Coastal Zone
Type: Coastaland estuarinéreas
Geographical coordinates|Latitude:55.5N; 51.3N

and size of area of interest:

Longitude:-5.87 W--10.5 W
Size (kn?):
Length (km): 3171(OSI)

Geographical coordinates an
size of service demonstratiq

Area #1

Name: East Coastlrish Sea)

area.

Latitude: 54.1N; 52.17N

Longitude:-10.24 :9.66

Size (km2):

Length (km): 450
Site#1Dublin bay: (53.282,53.3965.961:6.266} 30 km length

Site #2 Portrand®onabate: (53.400,53.5458.009;6.181) 25 km L
Site #3 Greystone®Vicklow (52.971,53.167:6.015:6.092) 24 km

Site #4 BlackwaterRosslare Harbour (52.231,52.56;165;6.515)]
50 km

Area#2

Name:South coast (Celtic Sea)

Latitude: 52.43N; 51.97N

Longitude:-10.24 :9.66

Size (knf): 600

Length (km): 150
Site#5 Waterford estuar{52.111,52.389:6.711;7.192} 74 km
Site#6 Cork Harbourn(51.736,51.915;8.135;8.439} 27 km

Area#3

Name:SW Bays

Latitude:53.31N; 53.03N

Longitude:-9.84 :8.86

Size (kn?): 1900

Length (km): 120
Site# ZSmerwick Harbour (52.166,52.2370.334;10.432} 15km
Site #8; Tralee to Brandon Bay (52.222,52.3%4731;10.21} 57 km

Area 4#3




Name:West Coast

Latitude:51.97N; 51.72N

Longitude:-8.52 ;-8.016

Size (knf): 900

Length (km): 10
Site# 9 Achill Dooagh beach (53.947,53.9710.094;10.190} 7 km
Site #10 Ballyness Bay (55.120,55.234.98;8.211} 23 km

Description:

Operational area ohterest

Area 1

The area of interest is a longriea coastline along the Irish Sea coas
approximately 450 kmlt is characterized by bays separated by low
headsThe bays are cut into glacial drift deposits. Features include san
dunes, single and sand bars and intertidal fia¢seralestuaries are pres
in the area.

Site #1 Dublin Bay

Dublin Bay is a large sandy bay in a urban area bisected by the estuar
River Liffey.The bay is about 10 kilometres wide along its nadhbth bas
and 7 km in length to its apex at the centiréhe city of Dublin Dublin Bay
is a large sandy bay, enclosed within seawalls. The estuary of the Rive
is now largely retained within quays and seglls. There are also beache
shingle north and south of Dublin. There are rocky cliffs at Hoavtd Du
Laoghaire. Dublin is the largest city in Ireland with approximately 1M pe

Site #2 Portrane Portmarnock beadihe Donabate peninsulorms 4

distinctive shape characterizedthg mouths of twestuaries surrounding {
peninsulapartially closedlarge sand spits stretching north to south.
northern spit contains Portrane beach which almost touches Rush Sout]
but for a narrow channel entering the Rogerstown esutary. A stretch
limestone cliffs to the south of Portrane beachdgaddonabate Beach wh
is the east face of the southern spit. The southern Broadmeadow eg
likewise almost completely enclosed and is fed by the broadmeadow
The shelter provided by the spits had made the estuaries important
habitas and both are protected under the international R
ConventionSite 8 Greystoneswicklow

Greystones beach is a mix of pebble and sand and is located at the
end of the town of GreystoneSouth of here the coast is characterised
long staight shingle beach, stretching as far as Wicklow Town, inla

which occurs the largest Wetland complex on the East coast of Ireland

Site # Blackwater Rosslare

The study area is located in long sandy bestaliting in Blackwater af
ending in a lov head with sand bars and tidal barghe mouthof theriver
Slaney, avide and shallovestuary( Rosslare Harbour)The area suffers fi
coastal erosion and flooding.




Area 2
Site 5:Waterford estuary

The Three Sister Rivers enter the sea at Waterfordddia. The estuary of t
Three Sister Rivers provides a large natural habitat for wildlife, and in
areas of intertidal mudflats, low cliffs, marsh and a large reedbed

Site 6: Cork harbor

It is a natural harbour and river estuary at the mouth dRiter Leein County
Cork, Ireland. It is a very large natural harbtngated close to the city. Iti
large, sheltered harbour with many river estuaries including the
Owenacurra, Douglas and Le€he extensive mudflats and salt mar
around Logh Mahon and the Douglas Estuary shelter wildlife habitat
are of national importance, as well as associated flora and fauna.

Area 3
Site 7: Smerwick harbour

Smerwick Harbour is situated on the west coast of Ireland in Co. Kéea
small closed endyment characterized by sandy beaches separated I
heads

Site 8: Tralee and Bandon Bay

Tralee Bay and Maghare@gninsulis a large site that stretches from Tr
town westwards to Fenit Harbour and Cloghane, encompassing Tralé
Brandon Bay anthe Magharees Peninsula. It includes extensive mudf
the eastern end, the beaches of Derrymore Island, the sand dunes anc
of the Magharees Peninsula, as well as the rocky headlands at its end.
is mostly underlain by limestone witlgaificant parts covered with glac|
drift or windblown sand. The main exposures occur at Fenit port, Oyste
Blennerville and Rough Point and Fahamore, as well as some low outc
the beaches west to Castlegregory. Elsewhere the sandstonkgesdfsh
Dingle Beds appear.

Area 4

Site 09Achill- Dooagh beach

Dooagh, on Achill Island. Small beach a( a few hundred meters).
Site 10:Falcarragh, Donegal

Drumnatinny Beach is located on the North West coast of Donegal
3km north of Falcarragifown. This coast stretch has tB@ecial Area (
Conservation

Problems/issues:

Operational area of interest

Coastal flooding and erosion

Site #1

Impact of dedgingwithin Dublin Port is a major issue for this site.
Environmental concerns and water gtyali

Decadal Sea level monitoring

Site #2




Coastal erosion and near shore sediment transport are key issues affe
zone.

Rapid coastal erosion linked to storm events

Higher water levels than expected (frequently more than 1m higher th
predictal astronomical tide, and up to 1.5m higher than predicted).

Site #3
Coastal erosion and environmental concerns including habitats. High ¢
Site #4

Coastal erosion aridfrastructures

Site #5

monitoring estuary dynamics

Site #6

monitoring estuary dynamics

Site #7

monitoring coastal erosion, sea level and submerged landscapes
Site #8

monitoring coastal erosion, sea level and submerged landscapes
Site #9

monitoring coastal erosion

Site #10

| monitoring coastal erosion

User organizations:

at all sites

1 The CGeological Survey Ireland;

1 The Office of Public Works in Ireland is responsilite coasta
flooding and coastal erosion in Ireland;

1 Local authorities / County councils are responsible for planning
managing their respective coastline;

1 CARO:Local Authoity Climate Action Regional Offices (CARO
have been established to drive climate action at regional and
level in Ireland.

1 EPA (Environmental protection Agency)rissponsible for coast

environmental protection and climate action

OSil is responsilel for mapping thérish coastline (MHWS)

Department of Housing, Planning and Local Governn

implements the National Marine Planning Framewo# Marine

Spatial Planning (MSP)

1 Irish Marine Instituteprovide scientific and technical advice to
governnent to inform policy and support the sustaing
development of Ireland's marine resources.

=a —a




Available data:

at all sites:
1. National scaleairborneradar DTM data 10 x10m

2. Aerial photography: several surveys covering the entire coastline.
19521970,1996,2000;20052012

3. Lidar DEM/DSM data:

a. 0Sl:2012

b. OPW:2007

c.Irish RailwayLidar topographic lidaR011 ( sites #3,#4)
4. GSIINFOMAR Bathymetry data covering ca. 75%fnear shore study al
5. GSI Geological maps @350,000

6. AUV photogrammetry data for selected sifesl)

7. Laser scanner topographic data for selected (€485

Table 13. Product description GSI #1:Monitoring bathymetric change in the nearshore

Description of product no. 1

General Descriptiort Monitoring bathymetric changes inall sites ( Sites #1 ,#2,#3,#4 ,#5,#6,#7 #8,#9#1(

description:

General service/produciSatellite Derived Bathymetry and npbiology in the nearshore Site #1 t

#10 : Monitoringbathymetrghange ovetime up to 10m water deptirsing
optical and radar datasets

Uses and benefits:

GSI will use this product to assess the validity to monitor change frg
data:

Site #1: monitoring dredging activity and environmental awareness
Site #2 monitoring an actvcoastal erosioim aurban area

Sites #3 #4 monitoring coastal erosand coastal dynamics

Sites #5 #6 monitoring estuary dynamics

Sites #7 #8 monitoring coastal erosion, sea level and submerged lan

Sites #9 #10 monitoring coastal erosion

Product Specifications

Spatial scale:

1:5,000

unit)

Minimum cell size: (or mappingSentinel 1 & 2: 10m

Rapid Eye: 5 x 5m
VHR MS satellite : 1 x 1m




Information layers:

Bathymetry maps for all sites and year.

Spatial reference system: EPSG:2157 IRENETR Irish Transvers
Mercator

BathymetryModel
Uncertainty in the water depth of the bathymetry model
Uncertairty in the positioning of the bathymetry

Information on Z data points density (per pixel)

Product format:

o GIS Vector datasets (XYZ)
o GISRaster dtasetgi.e: depth)

Software platform
compatibility:

Compatible with ARCGIS 10.3 ar@GIS

Product accuracy:

Relative Accuracies
1.Sentinel 1 & 2: 1 m vertical and 18 horizontal
2. VHR MS: 1 nvertical and 1 m horizontal

Service Specifications

Years of interest:

N/A

Temporal range:

Site 1 19902020
Site 2 20072020

Site 3 20072020
Site 4 20072020
Site 5 20072020
Site 6 20072020
Site 7 20072020
Site 8 20072020
Site 9 20162020
Site 10 20072020

Updating frequency:

Twice a year

Temporal basdine:

1990




Ordering: \Web based ordering system.
Delivery time required: 6 months
Delivery format: .Web-based
Validation data
Available at the enduse
premises:

Bathymetric surveys carried out by INFOMARSI and MI) betweerR003
and2019

Admiralty Navigation charts

Available elsewhere:

digital, orthorectified aerial photos from 1998 covering half of the
of interest;

o

Continuous measurements of wave height from five buoys in th
(Ml and IL)

Lidar topographic dateofly intertidaly OPW and OSI

Planned collection and when:

GSI will acquire bathymetric surveys in 2019 and 2020 in selecte(
(TBD)

GSI has plans to acquire AUM intertidal areaisphotogrammetric data f
selected sites

Table 14. Product description GSI#2: Coastal DEM derived from EO

Description of product no. 2

General Description Coastal

DEM derived from EO for Sites #1 ,#2,#3,#4 #86

General
description:

service/produc]

Production of a DEM model from the backshore to the foreqihlt8VM)
using EO data

Uses and benefits:

GSI will use this product to assess the accuracy of satellite derived [
relatively flat coastal areas

Time series of DTM aabe used to monita@oastakhange

Product Specifications

Spatial scale:

1:5.000

Minimum cell size: (or mapping
unit)

Sentinel 1 & 2: 10m
Rapid Eye: 5 x 5m




VHR MS satellite : 1 x 1m

Information layers:

'Topographic layers with elevation information

Spatial reference system: EPSG:2157 IRENET95 / Irish Tran
Mercator

Digital Elevaton Model
Uncertainty in the elevation of the DEM
Uncertainty in thepositioningof the DEM

Information onZ data pointslensity(per pixe)

Product format:

\Vector data XYZ
GIS shapefile

Software platform
compatibility:

Products should be compatiblethviArcGIS 10.3or QGIS

Product accuracy:

1. Sentinel 1 & 2: 25 cm vertical and 5 m horizontal
2. VHR MS: 25 cm vertical and 1 m horizontal

Service Specifications

Years of interest:

Not applicable.

Temporal range:

Years 2007, 2012 and 2020.

Updating frequency:

Once a year

'Temporal baseline:

1990

Ordering: \Web based ordering system.
Delivery time required: 6 months
Delivery format: \Web-based

Validation data




Available the endu s e

premises:

at

Lidar topographic data 2007, 2011, 2012

AUV photogrammetric data 2018 for selected sites

Available elsewhere:

Airborne interferometry DTM5 x 5 m . National coverage (OPW)
Digital Globe VHR satellite data

Blue Sky airborne topo lidar and orthophotos: https://www.blug
world.ie/

Planned collecton and when:

AUV photogrammetric data 20122020

Table 15. Product description GSI#3: Waterlines

Description of product no. 3

H#2,#3,#4,#5 #6 ,#7 #8,#9#10)

General DescriptiorExtraxtion of multiple image-based waterlines and convert them to tidelineg Sites #1

General
description:

service/produc]

IAutomatic shoreline change monitoring usE@ archival data Automatiq
waterline extractions in the coastal stretch from &@ical and rad
imagery Assign tidal information to thevaterlines Add additional releva
meteorological informatiorinclude data and methodological uncertain

( Sites #1 ,#2 #3,#4,#5 #6,#7 #8,#9#10)

Uses and benefits:

Tidelines areof legal interest and also used as an indicator of stand
protection.

Tidelines are relevant in managing coastal flooding and coastal erg
local and national scale

GSI will use the shoreline information to compare with existing legal H
and LWM from other data sources (i.e. OPW and OSI).

In selected area® (. Site#1) decadal monitorincan be investigate@nca
usedto validatesea level local models

Product Specifications

Spatial scale:

1:1,000 (urban areas)

1:2,000 (norurban areas)

Minimum cell size: (or mapping
unit)

10m (sentinel )
5m Rapid Eyelatasets

1 m (when VHR satellite datreavailable)




Information layers:

Spatial reference system: EPSG:21BIENET95 / lIrish Transver
Mercator

Tidelines: \ector lines representing tidally corrected vertical positid
MHWSM, MLWSM

Date and timef the image used to delineate the tideline
Uncertainty in the elevation of the tide level
Uncertainty in the elevation due to waves and atmospheric processe

Uncertainty in the horizontal location of the tideline

Product format:

o Vector data

o GIS shapefile

Software
compatibility:

platform

Products should be compatible with ArcGIS 16tGIS

Product accuracy:

1. Sentinel 25cm vertical and 1@n horizontal
2. RapidEye: 25 cm vertical and 5m horizontal
3. VHR MS: 25cm vertical and In horizontal

Service Specitations

Years of interest:

Not applicable.

Temporal range:

Years 20072020.
Site#t1 1992020

Updating frequency:

1 month

'Temporal baseline:

1990

Ordering: \Web based ordering system.
Delivery time required: 6 months
Delivery format: \Web-based

Validation data




Available at the

premises:

endu s e

[Topographic Lidar surveys in 2007 (OPW) and 2012 (OSI)
'Topographic lidar surveyrish railway (2011) site #3

Orthophotos : 1995, 2000, 2005,2006 (OPW), 2009, 22013, 2014

2014(0SI)

VHR saellite imagery for selected areas: Wordlvigwand Pleiades
HR Rapid Eye satellite imagery: 2009 to 2016

Tide gauge information

VORF (Model) shorelinedatum elevatiofinformation

Available elsewhere:

High resolution satellite data suels Worldview and RFeiades from ES
archives

Digital Globe VHR satellite data

Blue Sky airborne topo lidar and orthophotdstps://www.bluesky
world.ie/

Planned collection and when:

AUV photogrammetry data in 2019/2020 Sitg®,3,4,5

No planned collection for sites 6,7,8,9,10

Table 16. Product description GSI#4: Elevation transects derived from EO

Description of product no. 4

General Description Elevatio

n transects derived from EO ( Sites #1 ,#23,#4#8,#9#10)

General
description:

service/produc

Production ofelevation transectperpendicular to the coastlifieom the
Backshore to the foreshore using EO data

Uses and benefits:

GSI will use this product to monitor coastlkvation changard slopg
changes

Product Specifications

Spatial scale:

1:5.000

Minimum cell size: (or mapping
unit)

1mx1im

Information layers:

[Topographic layers with elevation information
Date and timef the image used to delineate the tideline
Uncertainty in theelevation of th@ransect

Uncertainty in the horizontal location of ttransect



https://www.bluesky-world.ie/
https://www.bluesky-world.ie/

Product format:

\Vector data XYZ
GSI shapefile

Software
compatibility:

platform

Products should be compatible with ArcGIS 16r3GIS

Product accuracy:

Relative accuracge
Sentinel 1 & 225 cm vertical an® m horizontal
RapidEye: 25 cm vertical and 5m horizontal

VHR MS: 25 cm vertical and 1 m horizontal

Service Specifications

Years of interest:

Not applicable.

Temporal range:

lYears 2007 to 2020.

Updating frequency:

Once a year

'Temporal baseline:

1990

Ordering: \Web based ordering system.
Delivery time required: 6 months
Delivery format: \Web-based
Validation data
Available at the endu s elLidar topographic data 200DPW), 2012(0SlI)

premises:

Lidar topography-2011(Irish Railway)
AUV data 2019GSlI)

Available elsewhere:

o Blue Sky airborne topo lidar and orthophotb#ps://www.bluesky
world.ie/



https://www.bluesky-world.ie/
https://www.bluesky-world.ie/

Planned collection and when:

1- Laser scanning surveys 262020: Sites 1,2,3,4,5,7

Table 17. Product description GSI#5: Monitoring land cover changes

Description of product no. 5

General Description Monitoring of land cover changes sites #3,#4,#8

General service/produc
description:

General description of the service and of the information products

\Various maps of land cover and land use mlllhckshore approximate
1000m inland from the waterline

sites #3,#4,#8

Uses and benefits:

Classification resultwill be usedo monitorland use changes in the sele(
areas such as wetland areas dunes and adjacent zones

Product Specifications

Spatial scale:

1:5000

(only relevant for mapping products)

Minimum cell size: (or mapping
unit)

10x10 m

(only relevant for mapping products)

Information layers:

Land cover mapsA minimum of 12classes
1- Forest class

2- Grassland class,

3- Tree plantation class

4- Park and garden class

5- Dune class

6- Salt marsh class

7- Hedge and embankment class
8- Seaweed field class

9- Vegetationfree clas

10- Buildings class

11- Cliff class

12: Rock class

1 3 : infrastructur e: roads, rail




Product format:
o GISVectordatasetsXYZ) with associatedincertainty (XYZ)

o Raster datasets

Software  platform Compatible with ARCGIS 10.3 and opsource GIS
compatibility:
Product accuracy: Confusion matrix> 80%

Service Specifications

Years of interest:

Temporal range: Between 2000 and 2020
Updating frequency: 4 times a yeafSeasonal)
'Temporal baseline: N/A

Ordering: \Web based ordering system.
Delivery time required: N/A

Delivery format: .Web-based

Validation data

Available at the enduse
premises: Corine land cover

EPA reportand maps

GSI geology mapsedrock and soil maps
Lidar data from 2007, 2011 and 2012.

Orthophotos 1995, 2000, @05,2006 (OPW), 2009, 2022013, 20122014
(0SI)




Available elsewhere:

Planned collection and when:

None

Table 18. Product description GSI#6 Vegetation line extraction

Description of product no. 6

General Description Vegetaion line extraction for site#1 site 2, site#3 site #4, site#5

General service/produc
description:

Vegetation line extraction frotdHR satellite optical data (#1x 1m)

Uses and benefits:

GSI will use this product to validate accuracy of automatieatiein of th
vegetation line in selected aremsd to monitor changever timein its
position This is used to assess coastal erosion

Product Specifications

Spatial scale:

1:5.000

Minimum cell size: (or mapping
unit)

Imxlm

Information layers:

[Topographic layers with elevation information
'Topographic layers with elevation information
Date and time of the imagused to delineate vegetation line

Uncertainty in the horizontal location of thiegetation line

Product format:

\Vector data XYZ
GSI| dapefile

Software  platform
compatibility:

Products should be compatible with ArcGIS 18l QGIS




Product accuracy:

1m horizontal relative accuracies.

Service Specifications

Years of interest:

Years 2003, 2012 and 2020.

Temporal range: Not appicable.
Updating frequency: Once a year
'Temporal baseline: 2003

Ordering: \Web based ordering system.
Delivery time required: 6 months
Delivery format: \Web-based

Validation data
Available at the endu s elLidar topographic data 2002012
premises:

Photogrammetry for site #1 and Site #5

GIS vector data of manually digitized vegetation lines from orthophot
Sites #1 to #5

Available elsewhere:

Not available

Planned collection and when:

Laser scanner at certdocations insites 1, 2 an@ (2019 and 2020)
AUV surveys on sites 1 to 5 (2019 and 2020)




SPANISH MINISTRY OF ENVIRONMENT (IHCANTAB RIA)

Table 19. End-User Organization: SGPC

1. End-User Organization

Name:

Subdirectorate general for the Coastal Promtt{SGPQ of the Directorat
General for the Sustainability of the Coast and the B8&SCM) within thg
Ministry of Ecological TransitiofMITECO)

Type of organization;

Public Administration

Description:

The DGSCM aims at protecting the coastal and meagnvironment and
guaranteeing its free and public use. . It has three major areas of interest
them are related to specific SOtirectorate:

 Coastal works
f  Boundaries and coastal uses
9 Protection of the marine environment

Department/Division/Sedion/
Unit

The SGPC is mainly in charge of Coastal Works. Specifically, the follg
activities of the SGPC are related to this project:

9 Protection and conservancy of assets in the maritémestrial publi
domain (coastal public property). In particylathe sustainah
management of beaches, dunes, coastal wetlands and the deve
supervision, control and survey of studies, projects and works rel
coastal defenses.

1 Enforcement and coordination of plans, programs and measures
adaptatio of the coast to climate change, including the develop
supervision, control and survey of studies, projects and works.

1 Development of technical reports for Environmental Impact Asses
in the coastal areas.

1 Coordination and enforcement of the Ikptated Coastal Zo
Management in Spain.

The SGPS acts as an emser. Due to its Public Administration condition
required services and products within this project will be used for ¢
management and properly distributed to other interested afcterpiested (wit]
the exception of data typified as sensitive for security reasons).

\Website

http://www.mapama.gob.es/es/costas/temas/default.aspx

Contact person

Enduser has dele¢ed itg
involvement tadHCantabria

Contact at SGPC

Angel Mufioz CubilloDeputy Director fothe Coastal Protection

)Ana GarciaFletcher., Associate Deputy Director for the Coastal Protection
Direccién General deSostenibilidad de la Costa y debM

Subdirecion General para la Proteccion de la Costa

Plaza San Juan de la Cruz s/n

A-840

28071 Madrid



http://www.mapama.gob.es/es/costas/temas/default.aspx

Tel: +34915976041

email: bzn-sgpcosta@mapama.&sagfletcher@mapama.es

Contact at IHCantabria:

Jara Martinez Sanchez, researchiethe Coastal Engineering andaivageme
Group

Instituto de Hidraulica Ambiental, Universidad de Cantabria
C / Isabel Torres n°® 15

Parque Cientificy Tecnolégico de Cantabria

39011, Santander

Tel: +34942201616

email: medinar@unican.e& martinezj@unican.es

Table 20. Requirements OverviewSGPC

2. Requirements Overview

Description of
requested service:

the

IThe expected service apdoducts can be categorized into three major them

(1) Development of indexes and parameters for the assessment of
\vulnerability to erosion that can be integrated with precedent existing data
\vulnerability to flooding) in currently existg Geographic Information System

(2) Products and services for the development of coastal protection action

(3) Systematic observations for Coastal Sedimentary and Morphody
analysis.

Current Practices:

(1) The SGPS has developed a floo#t ianagement tool in compliance with
Directive 2007/60/EC on the assessment and management of flood rig
mainly consisted in RiskKulnerability maps at national scale, with profiles e
200 meters for the whole Spanish Coast.

Information rela¢d to coastal vulnerability to flooding is already available
web viewer (http://sig.mapama.es/snczi/visor.html?herramienta=DPHZI )
coastal vulnerability to erosion is publicly available. Coastal vulnerabil
currently estimated taking intaccount parameters such as population, gog
services, evaluating risk as a function of wave climate and coastal evolutig

However, there is no systematic obtaining of a Coastal Vulnerability Index
or other relevant indicators.

(2) One of the ma concerns of the Spanish Coastal Authority is
implementation of Strategies for Coastal Protection and Adaptation to C
Change.

The decision making process related to coastal protection is currently base|
priorities defined in the Estratig para la Proteccion de la Costa (Strategi
Coastal Protection) at specific regions where major erosion problems ha
detected (Huelva, Maresme, Castellon, Valencia and Granada completed
Menor, Ebro Delta, Cadiz, Malaga and Almeria undevelopment). Current
these strategies are based on specific coastal erosion studies and asj
performed at various times in the target areas. The DGSC folloy

ladministration protocol regarding the decisioaking under emergencies (re



mailto:bzn-sgpcosta@mapama.es
mailto:agfletcher@mapama.es
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works after storms) but data related to the impacts of storms on the ¢
obtained based on a cadsgcase approach.

(3) The coastal evolution is currently evaluated through sporadiebafymetr
surveys by the SGPS in particular areas and accordirspeoific needs. T
morphadynamic related data (shoreline evolution) is usually obtained th
orthophotos from various sources, such the IGN.

The Instituto Geqgrafico Nacional (IGN, National Gegraphical Institute
performs a systematic data collectitnrough the Plan Nacional de Ortofotogr
Aérea (PNOA, Nacional Plan for Aerial Orthopotogra
http://pnoa.ign.es/vuelotogrametrico), and PNOAIDAR for the developme
of DEM for the whole Spanish territory or other maps.

1 PNOA-imagen: updated ewe3 years with variable resolution (25 ang
cm).

1 PNOA-LIDAR: updated every 6 years with variable coverage (mini
current resolution 0.5 points/m2)

Currently, the SPGS monitors coastal erosion along the whole Spanis
through a norsystematical ggroach.

The SGPS develops geophysical surveys along the Spanish coasts to a wg
of 40 m approximately. The various surveys completed since 1987 until
times were based on diverse technologies and have different covera
resolutions.

The SGP S has al so devel oped fiecoqd
assessments of biological communities, water quality, cultural heritage, Ig
and shoreline or topobathymetry mapping, among other information. Howe
most recent ecocartografiadated in 2010 and the spatial coverage is limit
some coastal areas, not the whole Spanish coast.

These data is complemented with wave climate information. The wave clif
monitored through the Spanish buoy r8ale network and numerical models;
weather forecasting.

Motivation

and expectation:

Satellite motorization and integration of objective parameters, such as
\vulnerability index, will allow prompting to continuous evaluation of tasts
zone and to better practice in the decisisaking process and management

(1) The development of a Coastal Vulnerability Index (CVI) in Spain, which y
consist of data layers in GIS format that identify coastal areas suscep
flooding and erosion would enhance the management capalufiteastal areg
The development of a data set from remote sensing information for the ass|
of coastal erosion derived through an erosion susceptibility assessment for
types of coastal features would be the core of the CVI. The Spanish @
i nclude but wonét be I imited to:

1 Objective parameters from satellite data for the quantification of ¢
evolution related to main acting agents such us waves, climate ch
infrastructures.

1 Indicators and metrics derived from satellite datalieridentification g
coastal assets exposed to coastal erosion and for the characteriz
their sensitivity and resilience.

1 Indicators derived from satellite data for the vulnerability and adap
to climate change, aligned with the implementatid the Plan Nacion
de Adaptacion al Cambio Climatico (National Plan for the Adaptat

Climate Change) and the Estrategia de Adaptacion de la Costa E




al Cambio Climéatico (Strategy for the Adaptation of the Spanish Cq
Climate Change) appved in 2017.

These indicators and parameters should be integrated (or at least sh
developed to be easily integrated) into the existing Spanish Government N
for sea monitoring and other Geographic Information Systems (GIS) cu
available

Special attention will be paid to develop a Spanish CVI comparable with e
CVI in other European countries, so that it facilitates its use in the framew
transnational European coastal management.

(2) Products and services that allow to s&bhction plans for coastal protec
in different time horizons (sherhediunmlong term):

1 Development of a tool for the analysis of the efficacy of past ¢
protection actions and for the monitoring of recently implems
measures based on satellittormation.

1 Development of methods for the monitoring of land use in coasta
from satellite data in the past and in the current situation.

1 Development of an operational system based on satellite image
automatic detection of impacts on the stodrom both natural a
ant hropogenic <causes (coast al
improve the capabilities of SGPC to implement the required actiof
effectively mitigate the impacts on the coast. The system will be ba
systematic coastamonitoring and data processing tools to prg
knowledge and forecasting of coastal evolution trends for diff
scenarios.

I To stablish a transnational system for interchange of sensible da
as mean sea level, oceanic current pattern and oteegant paramete
These data shall be mainly focused on those that have relevant im
human and natural life.

(3) Systematic and yet affordable observations of coastal morphology (s
those derived from satellite imagery) to provide furtherghsiand a bett
understanding on coastal systems evolution (beaches and, particularly, de
understanding how coastal systems evolve, the SGPC will be able to better
sustainable beaches and deltas.

Table 21. Operational Area of Interest SGPC (composed byiHCantabria)

3. Area of Interest

and size of area of interest:

Name: Spanish Coastal Zor{eninsula and Islands)
Type: Administrative area
Geographical coordinates|Latitude: 26.8°N 44.04°N

Longitude: 4.57°E -18.45°W
Size (kn?):
Length (km):Approx.7.890




Geographical coordinates an
size of service demonstratig
area:

Area #1

Name: Spanish Mediterranean Coast and Balearic Islands
Latitude: 35.2 N 42.5 N

Longitude:4.3 H 5.6 W

Size (knf): XX

Length (km) Approx.3470

Area 12

Name:Gulf of Cadiz
Latitude:35.9N T 37.2N
Longitude:5.6 Wi 7.5W
Size (knf): XX

Length (km):Approx.410

Area 8

Name:Cantabrian Sea arftlantic side of the North of Spain
Latitude:41.8N i 43.8N

Longitude:1.8W 1 9.3W

Size (knf): XX

Length (km):Approx. 2430

Area #

Name:Canary Islands
Latitude:27.67 29.4N
Longitude:13.3 W 18.2W
Size (knf): XX

Length (km):Approx. 1580




Description:

Operational area of interest

Spain has around 8.000 Km of coastal areas alvadperian Peninsula, t
Balearic and Canary islands and the cities of Ceuta and Melilla in the n
Africa. In the Cantabrian there are rocky headlands and pocket beach
spits and small estuaries. The Atlantic area on the northwest of thian
Peninsula is characterized by rocky coasts and larger estuaries (Rias (¢
and some sandy beaches in the estuaries or tombolos. In the southwe
Iberian Peninsula (Gulf of Cadiz), there are long sandy beaches wit
systems and large Wands. The Mediterranean coast is characterized b
sandy beaches with low rocky cliffs, a wide variety of coastal stru
(groynes, revetments, harborsé)
del Mar Menor (a coastal lagoon in the southefghe Iberian Peninsul
IThe Balearic islands are mainly composed of rocky coasts and pocket K
wetlands and coastal dunes. The Canary islands is characterized b
steep shores with high cliffs on the norther of the islands and sandy
on the southern areas.

Problems/issues:

All areas

Coastal floodingand erosion, urban developments

User organizations:

The SGPC as end user might coordinate the dissemination of the resu
IGN, IHM, IGME.

IAvailable data:

Several GIS, Spanish buoy riiale data network, numerical models for w
forecasting, ortophotos, several studies for coastal line and high reg

satellite images, DEM.

Table 22. Operational Area #1 of InterestSGPC (composed byilHCantabria)

3. Area of Interest

and size of area of interest:

Name: Spanish Mediterranean Coast and Balearic Islands
Type: Micro-mareal coastal and deltaic area
Geographical coordinates|Latitude: 35.2 N 42.5 N

Longitude:4.3 H 5.6 W
Size (knf): XX
Length (km):Approx. 3470




Geographical coordinates an|Site #1
size of service demonstratig

. Name: Barcelona to Cabo de Gata
area:

Latitude:4 1 U 1806 4306036NU (Bad c@IddmalN (
Longitude2 U 1061223344 6E3606006 W
Size (knf): XX

Length (km):Approx.900

Site #2

Name: Beaches south of Barcelona
Latitude: 410U 156 20066 N (Les B
Longitude: 1U 556 57
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Size (knf): XX

Google Earth

Site #3

Name: Beachelsetween the ports of Castellon and Sagunto

Latitude:3 9 U 5706 106 @ 9NJ (3@ads t5é)l6l60 M) ( S
LongitudeO U 26 126060 &E A L&sF3200 ow)( Sa
Size (knf): XX

Length (km):Approx. 42

Google Earth

Site #4

Name: Tordera Delta

Latitude:4 1 U 386 4260
Longitude: 20U 460 5960 E
Size (knf): XX

Length (km): 8




Google Earth

Description:

Area #1

IThe Mediterranean side of Spain is characterized by long sandy beach
low rocky cliffs, a wide variety of coastal structures (groynes, revetrn
har bor s éJyinqcoastal breas/such as Ebro Delta.

The wave climate is characterized by a small astronomical tidal range;
are related to storms with high waves and low atmospherical pressures
storm surge. Coastal erosion in this area can be originatedasyal storm
deficit of sediments downdrift of coastal structures interrupting the i
drift and a reduction in the sediment yield related to the construction ¢
dams among other causes.

Site #1

The selected service demonstration area isesgmtative of the main featu
of this coastal zone of the Mediterranean Sea, including a large deltg
Delta), several river mouths and inlets to coastal lagoons, coastal st

(|l arge harbors, smal/l ma r i n alseache
(sand, gravel or pebble), dunes.
Site #2

IThe beach of El Prat is a sandy beach limited to the east by the groyn
mouth or Llobregat river. North of the river mouth there is the P¢
Barcelona,whose breakwaters modify the wave climatethe beach. Tk
beach is backed bthe Llobregat delta with some inlets to several co
ponds (estanys) and somastal defenses (Fiap revetmentsAbout17 Km
downdrift is located the beach of Les Botigues limited to the south lmgahy
breakwaterf the Port of Ginesta. It is a sandy beach with low energy
climate and very small tidal range.

Site #3

The area is located between the ports of Castellon and Saguntoirithlde
the marina of Burriana located 12 Km south of Castellon. dhasacterize
by sandy beaches with some gravels, multiple sgrayynes, revetments g
detached breakwaters. The beaches are batlkedirban esplanad
agricultural lands and wetlands. The maritienate is characterized by |
energy waves and very smatlal rangeand a southward littoral drift.

Site #4

It is a simple cuspate deltaic sandy shoreline where the northern

composed by a straight beaovherefssh




southern part is orientated SSE. It is located imr@aswith moderate way
climate and very small tidal range.

Problems/issues:

Site #1

The main problem of this area is erosion related to several natur
anthropogenic factors. Systematic monitoring of this area through f
sensing techniques isqaired.

Site #2

In order to avoid any impact on the beaches south of the Port of Ba
after the enlargement the southern breakwater of the port, the Port Al
has conducted periodic (annual or biannual) sand-paskes to guarantee
dynamic equilibrium of the beaches in this pilot area affected by a g
longshore sediment transport from north to south. The works incl
monitoring program by means of mufteam echo sounding of the dredg
and disposal areas. Remote sensing techniguelecuseful to reduce the ¢
of such monitoring program.

Site #3

/A persistent erosion in the area is evident and multiple actions incloeléad
nourishments and construction of coastal structures have perésrme
during the last few years. The SB@onitors four differentoastal stretch
in the area on a regular basis. Remote sertsicighiques could be usec
monitor the whole area.

Site #4

Tordera Delta is highly dynamics, it is directly exposed to the actidghe
most energetic storm wavés the area (ENE storms) as well as thosg
coming from secondary directions (S) and it is one of the wigsifican
hotspots for both storm induced hazards, flooding, ammsion. It ha
experienced persistent erosion during the last 40 peaktheSGPC has be
monitoring the area on a regular basis. Rensatesing techniques co
reduce monitoring costs.

User organizations:

Site #1

Local authorities or regional government: other public administratio
stakeholders interested in the resultshef project

Site #2

SGPC (eneuser) and Port Authority of Barcelona (in charge of baagsin
operations).

Site #3
SGPC (eneuser), local authorities and regional government
Site #4

SGPC (eneliser), local authorities and regional government.

lAvailable data:

Site #1

- Periodical monitoring: Beaches south of Barcelona by the Port Aut
coastal stretch between the ports of Castellon and Sagunto by the
Multi-beam bathymetries of the dredging and disposal area before ar
operations since 200%hd ongoing once or twice per year.

- DEM (5m) and LIDAR (20082015, after 2015) by IGN.




- Ortophotos fromPNOA with 0.26.5 m of horizontal resolution ang
periodicity of 23 years since 2004.Scatter historical ortophotos since 1

- Meteorological &tion (historical records and operational) at Barce
airport (AEMET).

- Wave buoys (historical records and operational) in Barcelona, Tarr
\Valencia, Cabo de Palos, Cartagena and Cabo de Gata).

- Tidal gauges (historical records and operationalBarcelona, Tarragot
Sagunto, Valencia, Gandia and Carboneras.

- Wave and surge reanalysis databasesQATA, OPPE).

- Products from the ESA Earthnet catalogue: 139 SRO{ykars 1982006)
16 WV2 (2011), 1 IKONOS (2007), 33 Probal (2€01718) and Kompsat]
(2007-2010).

- Products of the PNT (Remote Sensing National Plan) by the IGN: 7 n
coverage SPOT5 (206814) and Pleaides images from La Manga to
de Gata (year 20)4

- Geology: soil cartography (1:25.000) by ICGC.

Site #2

- Multi-beambathymetries of the dredging and disposal area before an
operations since 2007 and-gning once or twice per yeatr.

- Ortophotos fromPNOA with 0.26.5 m of horizontal resolution ang
periodicity of 23 years since 2004.Scatter historical ortophatince 1929,

- Wave buoys (historical records and operational) in Barcelona.
- Tidal gauges (historical records and operational) in Barcelona.
- Wave and surge reanalysis databasedJRTA, OPPE).

- Products from the ESA Earthnet catalogue: 5 SR@Tyears 1988005)
1 WV2 (2011), 1 IKONOS (2007).

- Products of the PNT (Remote Sensing National Plan) by the IGN:7 n
coverage SPOT5 (2068014) and 1 Pleaides images (year 2014)

Site #3
- Annual surveys in four different coastal stretches.

- Ortophdos fromPNOA with 0.28.5 m of horizontal resolution ang
periodicity of 23 years since 2004.Scatter historical ortopheinse 1929.

- Wave buoys (historical records and operational) in Valencia.

- Tidal gauges (historical records and operationa§dgunto an&alencia.
- Wave and surge reanalysis databaseddATA, OPPE).

- Products from the ESA Earthnet catalogue: 10 SRO{ykars 19832005)

- Products of the PNT (Remote Sensing National Plan) by the |@Btidhal
coverage SPOTS5 (2062014).

Site #4




- Periodical monitoring by the SGPC.
- DEM (5m) and LIDAR (2008015, after 2015) by IGN.

- Ortophotos fromPNOA with 0.26.5 m of horizontal resolution ang
periodicity of 23 years since 2004.Scatter historical ortopheinse 1929.

- Meteorobgical station (historical records and operational) in Santa Sy
(AEMET).

- Wave buoys (historical records and operational) in Barcelona, Ge
Begur and Palamas).

- Tidal gauges (historical records and operational) in Barcelona.
- Wave and surge realysis databases (1BATA, OPPE).
- Products from the ESA Earthnet catalogue: 15 SROTyears 1982007)

- Products of the PNT (Remote Sensing National Plan) by the |@Hltighal
coverage SPOTS5 (20a5014).

- Soil cartography (1:25.000) by ICGC.

Table 23. Operational Area #2 of InterestSGPC (composed byilHCantabria)

3. Area of Interest

and size of area of interest:

Name: Gulf of Cadiz
Type: Mesomareal coastal and estuarine area
Geographical coordinates|Latitude:35.9N 7 37.2N

Longitude:5.6W T 7.5 W
Size (knf): XX
Length (km):Approx.410




Data SIO, NOAA, U.S. Navy, NGA, GEBCO
Image Landsat [ Copernicus

Google Earth

Geographical coordinates an|Site #1
size of service demonstratig

. Name: Beach of Mazagén
area:

Latitude: 37U 706
Longit udel:666W 480506
Size (knf): XX
Length (km):9

Site #2

Type:Sandy beach in the Gulf of Cadiz

15066

N

Google Earth




Name: Beaches of Cadiz

Type:Urban beaches ithe Gulf of Cadiz
Latitude: BPIAU 23AB06 2BMBDO6 NN
Longitude: i®&l) BDHO 53HBDO WW
Size (knf): XX

Length (km):10

\ Google Earth

Description:

Site #1

The Portof Mazagon and the mouth of the estuary of Huelva (diel) arg
located on the western boundary of this sandy beach whiobnisected t
other beaches of the same coastal unit until the mouth ofriteg
Guadalquivir, located 50 Km to the east. Thestern part of théeach i
backed by urban developments whereas the easter daekid by a natul
sand dune system and soft small cliffs. The mganng tidal range in t
range is around 3 m and the wave climatmdslerate.

Site #2

The pilot aredénclude several urban sandy beaches in the bay of Cediely
La Victoria, located between the beach of Santa Maria debhththe beac
of Cortadura, Sancti Petri which located by a smmfina and Fuentebray
located inside the Bay of Cadiz by thditary base of Rota.

Problems/issues:

Site #1

IThe beach of Mazagon has experienced an erosion of circa 30 m in thg
years. A pipeline (owned by RIPSA and connecting with the gas pl
Campo Poseidon) across the beach has been exposedtamigden sever
occasions. Monthly monitoring of the sakrial beach profile along f
alignment of the pipeline has been performed since 1998 to monitor th¢
depth of the pipeline. Remote sensing techniques could be us
automatically deteathen the pipeline come out of the sand.

Site #2

The SPCG performs sand nourishments in all these beachessUfigdgls af
performed before and after every intervention. Rensetesing techniqu
icould reduce monitoring costs.

User organizations:

Site #1




SGPC (enelser), local authorities and regional government, RIPSA (R
Investigaciones Petroliferas) gas plant of Campo Poseidon.

Site #2

SGPC (eneliser), local authorities and regional government.

Available data:

Site #1
- Monthly subaerial beach pfiles since 1998 and egoing.

- Ortophotos fromPNOA with 0.26.5 m of horizontal resolution ang
periodicity of 23 years since 2004.Scatter historical ortophotos since 1

- Wave buoys (historical records and operational) in Gulf of Cadiz).
- Tidal gauges (historical records and operational) in Huelva.
- Wave and surge reanalysis databaseddATA, OPPE).

- Products of the PNT (Remote Sensing National Plan) by the IGN: 7 n
coverage SPOT5 (20aE)14) and 1 Pleaides (2014).

Site #2

- Topobathyretry surveys before and after sand nourishmeantduding
historical regular monitoring in La Victoria during tBe0 6 s .

L DEM (5m) and LIDAR (20082015, after 2015) by IGN.

- Ortophotos fromPNOA with 0.28.5 m of horizontal resolution ang
periodicityof 2-3 years since 2004.Scatter historical ortophsiose 1929.

- Meteorological station (historical records and operational) in Cadiz ar
Fernando (AEMET).

- Wave buoys (historical records and operational) in Gulf of Cadiz).
- Tidal gauges (historad records and operational) in Huelva.
- Wave and surge reanalysis databasedJATA, OPPE).

- Products of the PNT (Remote Sensing National Plan) by the |@htigna|
coverage SPOT5 (20a514) and 1 Pleaides (2014).

- Records of coastal works lyemar@cion de Costas de Cadiz.

- Ecocartography (2022012) by SGPC (sediments, land use).

Table 24. Operational Area #3 of InterestSGPC (composed byilHCantabria)

3. Area of Interest

and size of area of interest:

Name: Cantabrian Sea and Atlantic side of the thaf Spain
Type: Macromareal coastal and estuarine area
Geographical coordinates|Latitude:41.8N i 43.8N

Longitude:1.8W 1 9.3 W
Size (knf): XX

Length (km):Approx.2430




Geographical coordinates an|Site#1
size of service dmonstration

Name:B h of Salin
rea: ame:Beach of Salinas

Type:Sandy beach and coastal dunes
Latitude: -430 33d >3ADDM
Longitude: i50 580 52060W
Size (knf): XX

Length (km): 3

Site #2

Name:Beaches of San Sebastian

Type: Pocket beaches

Latitude: 43U 1806 58
Longitude: 10U 5906 22
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