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Programme 1 - Data Acquisition, Management, & Interpretation

INFOMAR Programme 1 Objectie: contribute to the management of
activities and resourcesin Irish inshore areas by completing a comprehensive
mapping and data interpretation programme for priority areas, followed by

completion of remainingunmapped areas.

Acquisition Plans2021 survey targets were defined based on stakeholder
consultation at the 2015 INFOMAR seminar, the 2015 GeoScience Ireland
seminar, an Ml stakeholder workshop, a Programme Board and INFOMAR
Team Phase 2 Planning Workshop, Technical Advisory Committee feedback,

and with consideration of logistical and operationalissues.

INFOMAR Phase 2 Operational Programme Status

Annual survey coverage targets (km?) were provided in the “INFOMAR Memo to Government 2018”
for INFOMAR continuation through to end 2026, forthe areas <30nm and >30nm offshore, the GSI &
Ml survey target areas respectively. The following tables are incrementally updated to provide an
oversight on cumulative survey coverage relative to these targets. More accurate coverage
assessments will be undertaken and reported upon to DECC intermittently for formal coverage
tracking. Thisinvolves GIS analytics of the compilationof all programme coverage, anditis dependent
upon availability of final processed survey data for detailed gap analysis and outstanding coverage

calculations.
MI & GSI [ MI & GSI Ml & GSI EQY Gap Q - °
2018 Set Net Cumulative w.r.t 4 = o I
L A ) o
Annual Coverage Coverage Coverage UE ) UE _g
Targets Delivered Delivered Delivered - ?; é_* g
[¢)
km? km? km? km? km? % %
2016 5,152 41,163 75,916 n/a 33%
2017 5,322 46,485 70,595 n/a 37%
2018 8,871 11,627 58,111 58,968 55,356 44% 46%
2019 8,950 10,072 68,183 48,896 64,306 51% 55%
2020 8,461 9,757 77,940 39,139 72,767 58% 62%
2021 9,340 7,949 85,889 31,190 82,107 66% 69%
2022 8,857 0 90,964 73%
2023 9,782 0 100,746 81%
2024 8,230 0 108,976 87%
2025 7,363 0 116,339 93%
2026 8,433 0 124,772 100%

Tablel Total Coverage relative to 2018 Annidpping Targetsset, and %surveyel (target relative to

Table 1 Footnotes:

complete)
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Annual Coverage Targets were firstimplemented in2018

Net Coverage Deliveredis the GIS calculated area of new territory mapped by year.

3. Net Coverage Delivered varies slightly from coveragereported by organisation or surveyleg

elsewhere inthe INFOMAR Activity Reports, which are total areas for individual survey legs and/or

sums thereof, without the removal of overlaps between surveys.

4. CumulativeCoverage Achieved is towards the 125,000 km? target to completion.
5. End OfYear Gapisthe 125,000 km? target area with the Net Coverage Achieved by year subtracted.

Figure 1 provides avisual assessment of overall survey coverage progress relative to the 2018 annual

coverage targets defined to complete mapping by the end of 2026.
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Figurel Percentage of INFOMAR survey coverage targétdae)relative to deliveredred), by year.

An overview of organisational survey progress relative to annual coverage targets is presented in

Tables 2 and 3.

Core Acquisition Ancillary Acquisition
> 30nm INFOMAR Cumulative <30nm > 30nm
Annual Coverage Tracking Target tracking INFOMAR | INSSGaps
Target Mapped Red = behind
@ 2018 @ SOY km? Black =ahead 3rd party 3rd party
2018 6305 4752 8095 1790
2019 5560 6702 5136 1366 116 1452
2020 5504 7534 6383 2245 416 -
2021 5867 5273 6152 2530 - -
2022 5823 0
2023 6687 0
2024 6988 0
2025 6712 0
2026 6066 0
Table2 Marine Institute annual survegoverage achieved
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Cumulative Target
Target @ 2018 Target km? Mapped km? Tracking
Red = behind
Black = ahead
2018 2566 2566 3635 1069
2019 3390 3390 3368 1047
2020 2957 3404 2908 551
2021 3473 3111 2332 228
2022 3034 3944
2023 3095 2983
2024 1242 1242
2025 651 651
2026 2367 2166

Table3 Geological Survey Ireland annual survey coverage achieved

Note: “Mapped” figures in both tables are the sum of individual survey legs, not extracting overlaps.
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2021 Survey Plans
The collective Marine Institute and Geological Survey Ireland proposed work areas at the start of
2021 are shown Figure 2.
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2021 Survey Overview
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Figure3 Total MI coverage per surveggl in 2021
Survey Survey Weather Coverage
Name Location Survey Dates Days Dowg};ume (Km?) Line Kms
Cv21_01 Celtic Sea May 6t - June 4t 30 44.58 1294 3214
Cv21_02 Celtic Sea July 6t - July 28t 23 14.05 1850 4527
Cv21_03 Celtic Sea Sept 15t- Sept 21st 21 16.79 1163 3053
CE21_01 Celtic Sea Sept 215t- Oct 6t 16 00.00 1845 4368
Core 6152 15162
targeted
Including
Ancillary NA NA
Acquisition
Table4 Summary o2021MI INFOMAR survey activity
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Figure4 GSI Inshore Coverage by Vessel
Survey Name Location Survey Survey Weather Coverage | Line Kms
Dates Days Downtime % (Km?2)
23/09/2021 -
Cv21_04_GSI Cork 27/09/2021 4 6 262 677
02/07/2021 -
GAL21_01 Kenmare 30/07/2021 28 8 70 1136
31/07/2021 -
GAL21_02 Kenmare 08/08/2021 8 0 2 116
14/08/2021 -
GAL21_03 Bertraghboy Bay 05/09/2021 22 2 39 757
11/06/2021 -
GEO21_01 Kenmare 04/07/2021 23 0 15 954
05/07/2021 -
GEO21_02 Kenmare 30/07/2021 25 0 12 734
31/07/2021-
GEO21_03 Kenmare 08/08/2021 8 12 2 159
Carraroe, Galway 11/08/2021 -
GEO21_04 Bay 09/09/2021 29 6 23 1231
10/09/2021 -
GEO21_05 Bertraghboy Bay 13/10/2021 33 40 14 758
17/10/2021 -
GEO21_06 Dublin 01/11/2021 15 30 4 329
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06/05/2021 -

KRY21_01 Greystones 06/05/2021 0 0 0 26
18/05/2021 -

KRY21_03 Cork 12/06/2021 25 30 668 1835
Skelligs, Valentia, 13/06/2021 -

KRY21_04 Blaskets 27/07/2021 44 6 97 1088

Aran Islands,
Bertraghboy Bay, 28/07/2021 -

KRY21_05 Rosaveel 28/08/2021 31 16 108 1269
Tremadoc Bay; 02/09/2021 -

KRY21_06 Caernarfon Bay 13/09/2021 11 0 12 521
15/09/2021 -

KRY21_07 Dun Laoghaire 15/09/2021 0 0 0 9
25/09/2021 -

KRY21_10 Bertraghboy Bay 27/10/2021 32 68 49 710
22/05/2021 -

LIR21_01 Cork, Kenmare 14/06/2021 23 30 76 834
22/05/2021 -

LIR21_02 Dingle 14/06/2021 23 30 42 1968
25/07/2021 -

LIR21_03 Kenmare 08/08/2021 14 34 5 221

Aran Islands,
Bertraghboy Bay, 11/08/2021 -

LIR21_04 Rosaveel 09/09/2021 29 6 80 1554
10/09/2021 -
LIR21_05 Bertraghboy Bay 30/10/2021 50 54 41 697
01/06/2021 -
MAL21_01 Cork 31/07/2021 60 6 285 800
GalwayBay; Aran | 06/09/2021 -
MAL21_02 Islands 12/10/2021 36 50 330 1187
17/10/2021 -
MAL21_03 Dublin 01/11/2021 15 58 97 347
Core targeted 3111 N/A
Including
Ancillary 2332 19917
Acquisition

Table5 Summary o2021GSI INFOMAR survey activitilallet experienced 80% vessel downtime rather than
weather downtime, due to the breakdown of the mamnar mapping system.

Notes:

1. Vessels are operational at reduced speeds at times due to weather; however this is not
captured or reflected in survey statistics.

2. Vessels have varying sea-time endurance, impacting transit, port call and operational
statistics.

3. Vesselsusceptibilityto poor weatherdecreases with increasing vessel size.
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MI Core INFOMAR Survey Summary

The Marine Institute offshore survey team conducted 4 successful surveys during the year, 3 on the
Celtic Voyager (CV21_01-03) and 1 in the Celtic Explorer (CE21_01). CV21 01 was conducted in two
separate areas of the CelticSea, north and south of the proposed survey areas (see Figure 3). A total
area of 1,294 km? and 3,214 survey line kilometres were mapped, with 522 km?2inthe northern area
and 773 km?inthe southern area. The southernsite included three separate survey areas all of which
bordered UK waters alongtheireasternedges. Weather conditions were unseasonablypoor for much
of the survey. CV21_02, in July, surveyed 1850 km? and 4,527 survey line kilometres. Weather
conditions were excellent resultingin just 3 days of weatherstandby and thisleg sawt he completion
of Ireland / UK border mapping within the Celtic Sea. Finally, CV21_03 mapped a total area of 1,163
km?inthe north CelticSeaproposed area. A large-scaleridge feature was identified through the area.
Weather conditions were good for the first half of the survey but strong winds in the second half of
the survey disrupted operations. 15ground truthing samples were obtained using a Shipek Grab.

2021 Shelf Mapping Targets Shelf Mapping Achieved
Vessel Coverage Coverage Target ISUs | Coverage Coverage
Days Target (1 I1SU = 1000km?2) Achieved Achieved
By Leg (km2) (km2) ISUs
Celtic Explorer CE21_01 16 1374 1.4 1845 1.8
1.4 1845 1.8
Coltic U cv21 01 30 1559 1.6 1294 13
eltic Voyager
Cv21_02 23 1196 1.2 1850 19
Cv21_03 21 1092 11 1163 1.2
3.9 4307 4.4
6152 6.2

Table6 Overview of shelf mappg survey achievements relative to start of year targets.

Mapping onthe Celtic Explorer was approximately350km south-west of Roches Point at the southem
limit of Irelands unmapped area. A total area of 1,845 km? and 4,368 survey line kilometres were
mappedin water depths of 150 - 200 m. Notable featuresincluded ridges, sediment waves and sand
ribbons. Strong winds were encountered occasionally but no downtime was incurred due to the
vessels’ seaworthiness in adverse conditions. Twelve ground truthing samples were acquired using
the Day Grab. Five wrecks were mapped in detail.
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GSI Core INFOMAR Survey Summary

GSl survey operations were broadly located in three areas —an offshore block east of Dublin towards
the edge of Ireland’s EEZ, offshore and coastal activities south-west of Cork and Kerry and finally
offshore and coastal activities west of Galway Bay (see Figure 4). During these operations the GSI's
survey fleet was based out of Dublin, Baltimore, Castletownbere, Dingle and Rossaveel. The coastal
areasincluded Kenmare Bay (Co.Cork), the Skelligs, ValentiaIsland, theislands of the Dingle Peninsula
(Co.Kerry), the Aran Islands and Connemara (Co. Galway) (see Figure 5). Annual mapping targets for
the inshore fleet are set out in Table 7, along with coverage achieved. The final operational areas
differed significantly from the proposed areas depicted in Figure 2 due to port availability and
weather.

2021 GSl Inshore Coverage
Survey Vessel
R.V. Galtee
R.V. Geo
- R.V. Keary N
R.V. Lir A
0 12.5 25 50 & B R.V. Mallet

e Kilometers

Figure5. GSI CoverageGalway Bay

Inshore Mapping Achieved
2021 Inshore Mapping Targets
Coverage Target (km2)  Coverage Target ISUs (1 | Coverage Achieved Coverage Achieved
ISU = 1000km?2) (km?2) ISUs
30Nm offshore
R.V. Mallet
R.V. Keary
Inshore 3111 3.1 2332 2.3
R.V. Geo
R.V. Lir
R.V. Galtee

Tabe 7 Overview of inshore mapping survey achievements relatistatb of yearargets.

Note: *GSI vessels shareone coverage target as their distribution acrossthe survey area varies accordingto

weather and logistics.
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2021 Ground-truthing Activity

Sediment samples were collected within various projectsin 2021. INFOMAR collected 27 samplesand
a further 93 were acquired as part of the opportunistic sampling strategy implemented by AMS in
collaboration with Marine Institute Fisheries Ecosystem Advisory Services. In addition, a new EMFF
project, Coastal Sediments, implemented and managedby INFOMAR operated twosurveys specifically
to collect ground-truthing sediment samples. Of these 63 samples were acquired in Achill Bay, Co.
Mayo with a further 65 offshore samples were taken in both the Irish and Celtic Seas. Analysis of
samplesisongoingand full PSA resultswill beadded to the INFOMAR Seabed & Sediment Viewer once
available. Several samples from previous fisheries surveys were also processed in 2021.

Sediment Samples Processed in 2021

Acquired and processed in 2021
@ EMFF Coastal Sediment Sampling

O  Fisheries

@ INFOMAR
Processed in 2021

O  Fisheries

Figure6. 2021Sediment samplingrocessingachievedin 2021
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Programme 2 - Data Exchange & Integration

Introduction

INFOMAR Programme 2 Objective: Establishment of processes and procedures to establish
an Inter-Agency National Marine Data Discovery and Exchange Service

Measure 1: Data Integration

A majorobjective of INFOMAR s to developthe capability tointegrate both ‘foundation data’
(general seabed survey and environmental data) and ‘stakeholder datasets’ (i.e. designed for
specialist use) in order to facilitate the development of specific information services by the
publicand private sector. The visionisto develop and continuously build aknowledge base
over time, which will enable Ireland to develop and manage its marine resource in a
sustainable manner.

Measure 2: Data Exchange

A programme to target data integration and data exchange is essential to maximising the
value of existing and new data to the broad range of stakeholders. This requires the
development of co-ordinated access to the data and selection of key aspects of the data for
integration with otherkey marine datasets.

INFOMAR provides free open-source data underpinning a wealth of applications. Data applications
are continuously growing, and programme outputs enable quicker decision making, smarter long-
term planning, and more sustainable development.

Storage and analytics technology are evolving rapidly, as are user requirements. Consequently,
INFOMAR products and data delivery mechanismsare dynamic, with outputs now delivering to marine
leisure applications, supporting infrastructure development projects, and underpinning regional
tourisminitiatives and marine resource management plans.

Processed bathymetry dataacquired fromall INFOMAR vessels are merged in both Geological Survey
Ireland and the Marine Institute, and maps and digital products are subsequently created, including
pdf charts, grids, web map services, and avariety of raw and processed data products. Once finalised,
the outputs are archived and made available throughthe INFOMAR website,and a variety of dataand
digital mappingservices.Products such as grids and vector data are processed in the GSl and uploaded
to the IWDDS.
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Multibeam Data Processing

Multibeam data processingis a core activity within the dataexchange and integration programme.
Raw multibeam data, acquired on INFOMAR survey vessels are processed through acomplex cycle
whichinvolves quality assurance measures appliedin close to real time, beforethe data are subject
to further office-based processing and quality control measures necessary to ensure that our data

products satisfy stakeholder requirements.

Finalised survey legs acquired by the Ml and GSI are shown in Table 8, while ongoing status of
processingworkloadisshownin Figures 7and 8. All datasets require QC before external product

creation and additiontoweb services. This will be slightly slower due to remote working.

Processing of 2021 inshore datais well underway with 9survey legs finalised including datarequired

by key INFOMAR stakeholders. There are an estimated 950 days to complete inshore data

processing. All butone 2018 survey legs are being QC’'d while all 2019 data is processed and QC'd
and expectedto be availablein Q12022.

(o} 1 Q2 Q3 Q4
Mmi Cv20_01 CV21_Seamonitor Cv21 01
CV20_02 V21 02
cv2 1:03
Gsl GEO18_01 LIR19_02 GEO18_02 GE020_01
LIR19_03 MAL19_03 GEO19_03
LIR19_07 LIR20_01 MAL20_01
LIR20_02 KRY20_04 KRY20_02
KRY20_05

Table8 Surveys finalised by Mhd GSI in@21
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W Outstanding work load

Survey legs

Figure7 Current MI data processing status (greecomplet, orangebar- estimated days to complete).
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Marine Institute Charting Progress

INFOMAR aims to produce chart products for the following datatype: bathymetry,
backscatter, shadedrelief atthree separate scales (1:50k, 1:100k and overview scale) and
seabed sediment classification maps. While multibeam coverage is sufficient for the
creation of contours, backscatterand shaded relief charts, the production of seabed
sediment classification maps does require additional groundtruthing such as sediment
samples and underwatervideo which can delay their production

Bathymetric charts are designed to present accurate, measurable description and visual
presentation of the submerged terrain. In some way, charting can be considered the last
stepin a longchain of events that can take up to several years. Charts of a specificareaare
only created when enough good quality and reliable data for such area have been collected.
When new data become available, the charts are redone and a new revision tag is assigned
(R1, R2 etc).

All charts are currently publishedto the webin pdf format. Grids and associated data are also available
through web map services, whichenables chart series and scale to be selected through the layericon.

Charts available fordownload viathe Chart Web Mapping Viewerinclude:

INFOMAR Bay charts: Bathymetry, Backscatter, Shaded Relief at three separate scales
(1:50k, 1:100k and overview scale at1:120k).

Coastal 100k scale series: Bathymetry, Backscatter, Shaded Relief at 1:100k scale

Sediment classification chart series: Charts created per bay based on sediment

classification.

Various maps are available viathe Map Web Mapping Viewer:

Google Earth series: various *.kmz shaded relief images for Google Earth

Grey Scale chart series: Shaded Relief maps of each bay

Survey Polygon Map: all surveys carried out by INSS and INFOMAR

Survey Coverage Bathymetry: merged bathymetric coverage by INSS,
INFOMAR and Related Projects

PAD _INSS INFOMAR Map: Overall national merged bathymetric coverage since 1996.

Real Map of Ireland — Seabed datafrominside the Irish Continental Shelf boundaryin usual
Orange to Blue colourscale, and areas outside of the boundary as background blue. New

formathas beenreusedforseveral publications.
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Chart products - delivery status

INFOMAR’s current online chart catalogue consists of:

V 50k charts: 124 charts online (94% of the 2016 target).

V 100k charts (Phase 1): 52 charts online (93% of the 2016 target).

V Sedimentclassification chart series (Phase 1): 20 of 26 charts produced based onrecent
sediment classification.

V 100k Coastal series (Phase 2): 28 charts online (30% of the 2026 target).

V 120k charts: 4 overview charts have been produced.

V Greyscale charts: 26 charts have been produced

Remaining INFOMAR Phase 1charts will be completed when outstanding inshore multibeam data
and adequate ground-truthinginformation is made available.

Products Currently Online Outstanding charts | Target % of completion
50k scale(Phase1) 124 132 94%
100kscale(Phasel) 52 56 93%
100kscalecoastal (Phase?2) 28 64 92 30%
120k overview scale(Phasel) 4 0 4 100%
Grey scalecharts 26 0 26 100%
Sediment classification charts 20 6 26 77%

Value Added Charting

Table9 INFOMAR Chart Productietatus

Seabed classification in 2021 focused on reclassifying the INFOMAR southern priority areaand
continuingthe interpretation of backscatter datafrom CelticVoyager (2018 and 2019) and Celtic
Explorer(2017) in the southern CelticSea. The specificsurvey legs reclassified are shownin Figure
The areais an important habitat and fishery for the Dublin Bay prawn, Nephrops novegicus
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Figure9 Survey legs reclassified in 2021 to increase resolution of seabed substrate maps.

Celtic Sea

High quality seabed classification data for the Celtic Sea is required for ocean renewable energy site
selection, designation of MPAs and to fulfil reporting obligations under the Marine Strategy
Framework Directive (Descriptor 6: Seafloor integrity). Initial seabed classification of the southem
coastal region undertaken to fulfil Phase 1 of INFOMAR and EMODnet Geology deliverables, was of
coarse resolution (40 — 50 m) and frequently showed disagreement with overlying sample data.
Furtherdata from EUSeaMap (collated from the IOSEAS Strategic Environmental Assessment report
and British Geological Survey) are also of coarse resolution (100-250 m) and have low confidence
assessmentscores. Toimprove confidenceand provide a high resolution (15—25 m) seabed substrate
base layer for stakeholders, all newly acquired and existing INFOMAR data in the Celtic Sea was
reclassified. A comparision of old and new seabedclassification charts is shownin Figure 10. The older
seabed classification data (Map A) lacks detail and coverage while reclassification of these data with
additional coverage incorporated (Map B) produces a more detailed map showingthe heterogeneity
of sediments andintricate reef presentinthe area. The full extent of INFOMAR seabed classification
to dateis showninFigure 11.

Map A . & MapB

E Rock g . Rock

[ Coarse seaiment [ Coarse seaiment

[ sand N [ sana

(] sandy Mud / muddy Sand 8 (] sandy Mud / muddy Sand
N Rock N Rock

Figure10. A comparison of resolution between exigtiand reclassified data in the Celtic Sea.
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Seabed Substrate Classification Status and Survey Coverage Within 200 m Contour

Survey coverage
200 m contour
——— 200m
Rock
- Coarse sediment
Mixed sediment

Sand

Mud to muddy Sand

- Unclassified

Figurell. Extent oINFOMARseabed classification.

Statistics

9 Area surveyed (up to 200 m contour) = 102,889 km?

1 Area classified (up to 200 m contour) = 72,284 km?

9 Approximately 70% of the area surveyed within the 200 m contour has been
classified to date.
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2021 Routine Data Exchange & Integration Services

MI Data Requests

Date Organisation Type User Type Data Type Requested Discipline / Sector
Requested
07/01/2021 Agriculture, Forestry Owner Accurate shipwreck Tourismand
and Fishing locations for angling Marketing
purposes - all locatedin
south
27/01/2021 Professional, Scientific = Postgraduate Seabed classification of Sediment
and Technical Researcher Galway Bay Modelling
Activities
29/01/2021 Professional, Scientific = Design High resolutionimage of Engineering
and Technical Engineer the Arklow bank wind farm
Activities with also a view of Arklow
inthe image
09/02/2021 Professional,Scientific | Postgraduate Up to date for Clew Bay Oceanographic
and Technical Researcher Modelling
Activities
10/02/2021 Tourism Tourist Sea area off Co. Mayo Tourism
Operator
02/03/2021 Professional, Scientific | FEAS TL/NPWS | EUNIS habitatmap for Conservation
and Technical Kilkieran
Activities
05/03/2021 Education MCS Student Bathymetry of Irelands Education
Universities/Colleges transitional waters and
estuaries and readings from
rivers connected to the
estuary
16/03/2021 Education PHD Student Sediment ParticleSize Geoscience
Universities/Colleges Analysis data for Hempton's = Research
Turbot Bank SAC, collected
between 2000and 2019.
16/03/2021 Professional, Scientific | Researcher Satellitedata or Irish history,
and Technical sonographicdata fromthe | folklore,and
Activities West Coastof Ireland heritage
12/03/2021 Education Senior Lecturer | Shipwreckb survey — Geoscience
Universities/Colleges bathymetry data Research
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29/03/2021 Media Journalist INFOMAR 2021 Survey ops News paper
charts Publication Article
07/04/2021 Professional,Scientific = Marine Bathymetry-derived Fisheries
and Technical scientist variables off southwest Management
Activities
12/04/2021 Education Senior Lecturer | Shipwreck survey— Geoscience
Universities/Colleges Multibeam echosounder Research
raw data
14/04/2021 Professional,Scientific = FEAS TL Reef extent inKilkieranBay | Survey Planning
and Technical
Activities
16/04/2021 Professional,Scientific = Engineer Bathymetric data Engineering
and Technical
Activities
29/06/2021 Professional,Scientific | Research Seabed Sediment Renewable Energy
and Technical Assistant Classificationin thelrish
Activities Seabed
21/05/2021 Professional, Scientific = Geohazard raw sub bottom profiledata
and Technical Interpreter - segy data
Activities
25/05/2021 Professional,Scientific | Marine bathymetric grid (tiff Hydrodynamic
and Technical Scientist format, 100 m resolution)- | Modelling
Activities All our Marinelnstitute
data are already
incorporatedinthe
Emodnet grids whichare at
100m resolution
16/05/2021 Professional,Scientific = Environmental | Data specifictothe area Environmental
and Technical Director captured under the
Activities following surveyin Dundalk
Bay
https://oceanfocus.ie/info
mar-survey-operations-
2012/
21/05/2021 Education Professor Aran Islands merged Environmental
Universities/Colleges Bathymetry 5m grid
16/06/2021 Professional,Scientific = Marine bathymetric grid (tiff Hydrodynamic
and Technical Scientist format, 50 m resolution, Modelling
Activities exported from INFOMAR
WMS)
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15/06/2021 Education PHD Student | Seabed classification data Renewal Energy
Universities/Colleges for Irish waters
01/07/2021 Education PHD Student SeaRover PSA Data Geoscience
Universities/Colleges
01/07/2021 Professional, Scientific Postdoctoral SeaRover Video Footage Geoscience
and Technical researcher
Activities
07/07/2021 Education PHD Student Entirety of geophysical Geoscience
Universities/Colleges record
07/07/2021 Garda Garda Request | Bathymetry data for Finis Search and Recue
IslandinKilkieran Bay
03/08/2021 Education PHD Student Bathymetry data for Aran Geoscience
Universities/Colleges Islandsnear-shorearea and
Galway Bay
01/10/2021 Ocean Energy Consultant Deep contours inthe Celtic | Ocean Energy
Sea
05/10/2021 - Arts, Entertainment Consultant ROV footage of shark Education
and Recreation habitatrecorded during
SeaRover survey 2018
10/11/2021 -Education MSc Student ROV footage of shark Education
Universities/Colleges habitatrecorded during
SeaRover survey 2018
12/11/2021 -Agriculture, Forestry Database - Depth contour shapes Fisheries
and Fishing Manager Management

Table1l0 Summary of data requests received and completed by the M

GSI Data Requests

Date Request User Type Data Type

Requested

Discipline Data will be used in

requested

19/01/2021 = SBP
CV07_02/CV13_01/C
V08_03/CV10_01/KR
Y16_01/CV12_02/CE
07_02CE04_01

Research Sub-Bottom Data | Research
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20/01/2021

21/01/2021

27/01/2021

02/02/2021

22/02/2021

19/03/2021

19/03/2021

25/03/2021

SBP
CV07_02_Waterford
Only

MAG
CV07_02/CV13_01/C
VO8_03/CV10_01/KR
Y16_01/CV12_02/CE
07_02CE04_01

segy sp
CV03_01/imagine05/
CV08_03/KRY09_02/
CV10_01/KRY10 01/
CV12_02/KRY16_01/
CV07_02/KRY12_02/
CV13_01/KRY15_02/
CE04_01/CE07_02/C
V09 _01/Cv11_02/cv
12_SEAI/CV13_SEAI_
Area2+3/KRY13_05/C
v14_SEAI

MAG CV08_03,
CVi12_02

MAG CV12_02,
CV10_01

General depths off
Helvic Head

SBP for - CEO4_01,
CE07_02, CV03_01,
CV09_01, CV11_02,
CV12_SEAI,
CV12_SEAI_27Sept,
CV13_SEAI 2,
CV13_SEAI_3,
CV14_SEAl,

KRY12_02, KRY13_05,

KRY15_02

SEGY for
CV07_02_OceanEner
8Y,
CV08_02_OceanEner
gy, CV10SEl,
_CV11_SEAl,
CV16_03. andarea

Engineer

Research Magnetic

Project Sub-Bottom Data

manager

Project Magnetic

manager

Project Magnetic

manager

Media Approximate
depth values

Project Sub-Bottom Data

manager

Project Sub-Bottom Data

manager

Industry (ORE)

Research

Industry (ORE)

Industry (ORE)

Industry (ORE)

Irish languageradiointerview

about ORE

Industry (ORE)

Cableproject
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22/04/2021

07/05/2021

21/05/2021

west of Bellmullet for
SEAI cableproject

Bathy and SBP for ORE Engineer | Sub-Bottom and
Cv05_02, Cv07_02, Bathymetric Data
CVv08_02, CV10_02,

CV10_03, KRY10_02,

CB12_01,CVv12_03,

GEO12_04,

KRY12_05, Cv13_01,

CV16_01, CV16_02,

Cv17_04, CV18_03,

GEO18_02_Prelim,

KRY18_02, KRY18_04,

LIR18_03, MAL18_02,

KRY19_03,

LIR19_05_Prelim,

LIR19_07_Prelim,

MAL19_05_Prelim,

KRY20_02_Prelim,

CV20_01_A Prelim,

KRY20_05_Prelim

SBp off clare- Senior Sub-Bottom Data
Kry18_02,, KRY19_04 | Consultant

andvery interested

inareas being newly

surveyed in2021

season.

Segy SBP for Consultant Sub-Bottom Data
CB13_01,CB14_06,
CLN16_01, CV04_01,
CV09_05,
CV09_UCC_GAEL,
CV10 01,
CV11_INISHYDRO,
CVv12_02, KRY15_04,
cvl7_01,CV17_03,
CV17_04, KRY18_01,
MAL18_01, LIR18_02,
CV16_05, KRY17_02,
CV13_01, CV07_02,
CV09_03, CV06_01,
KRY18_02,

Geo19 02, CEO7_02,
CE04_01,
CV14_SEAI 1,
CV12_SEAI_27SEP_CI
are, CV12_SEAl,
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CV13_SEAI 1,
CV13_SEAI_3,

CV11 02, CV09 01,
KRY13_05

05/07/2021 | SBP for CLN16_01 Consultant
15/07/2021 | SBP data availability Engineer

12/08/2021 | Mag for, CEO7_01, | Engineer
CV16_02,
CV16_04,CV17_01,
Cv17_02,CV17_03,
CV19 01,
CV19_03///SBP for
CE07_01 and
CV16_04///MBES
products for
MAL19 05 and
LIR19_07

13/08/2021 | Modelled Director
Palaeocoastline

shapefiles from
EMODnet WP8

15/11/2021 | SEG-Y filesfor Author
CV12 02

Sub-Bottom Data
Sub-Bottom Data

Sub-Bottom
Data / Sub-
Bottom Data /
Bathymetric
Data

Industry (ORE)
Industry - proposal

Offshore Renewables
Assesment

Palaeocoastline | Archaeological assessment

Shapefiles

Depths and
Locations

for Windfarm development

Writing

Tablell Summary of data requests received and completed by the GSI
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INFOMAR website review

As part of a system wide upgrade of all websites managed by the Marine Institute, including
www.infomar.ie, each site will be migrated to a new more secure platform. The upgraded version,
Drupal 9, offersimproved functionality and additional security features and is necessary to
implementasthe current Drupal 8 platform approaches end of life. Significant testingand QC of the
projectisongoingto ensure all contentis properly migrated. The website team have taken
advantage of thisinitiativetoimprove and repair some outstandingissues with the site including
publication search functionality, the switch from IWDDS to AGOL and the updating of certain
storymaps.

IWDDS data downloads

IWDDS data downloads from 1%t January to 31st Oct 2021 are summarised inthe followingsection.
Downloads by Data Type, Data use and Sectore are detailed in Figure 12 (a, b andc) and the most
downloadedfiles are listed in Table 11. On October 31°* the IWDDS portal was decommisoned and
replaced with a new download site called AGOL. Comparable reporting from Oct until Dec 31 is not
available but monthly views of the new AGOLdownload site forthis period are shown in Figure 13.
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MaggyArcGIS, 38 Offshore Charts FLEDERMAUS, 38

" ) Groundwater, 1
R pdf, 59 - GravityArcGIs, 42 JIBS_BathymetryLeg, 1
Gravity, 98 . 85 GOQGLE, 61
LIDAR_TIFF, it = J1BS_ESRI_GRID, 4
123 LidarArcGls, 123
S"“hidc““ BathymetryMerged, 187

Report, 269
Backscatter, 324

BathymetryEntire, 507

Spatial i ion services, , 16
407 Tourism/Recreation, 35 NA, 265

Public Administration, I

General Public, 381

32
Planning/Land Development, 149 \
Petroleum Exploration, 15 \
Oil and Gas Production, 57
—_—

Mining support services, 20

Minerals Exploration, 145
Communications, 117
Media and Publishing, 6 Defence, 3
Forestry and Fisheries, 33 Demographics and Marketing, 1

Finance and Insurance, 24

b

Government, 540

Figurel2 IWDDS data downloadsom A&n 15'— Oct31stbased o) file type b) data use c) sector use
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Dataset Number of Times Downloaded
1|bathy lidar_inshore_ireland 30m_wgs84 220
2|bathy_lidar_ireland_111m_wgs84 211
3|bathy_lidar_ireland_250m_wgs84 210
4|bathy_lidar_ireland_500m_wgs84 209
5|bathy_lidar_inshore_ireland_100m_wgs84 198
6|bathy_zone3_pad_250m_interpolated_wgs84 197
7|bathy_zone3 pad_111m_interpolated wgs84 165
8|Zone_3b_grid 111M 76
9|bathy_east coast 10m_wgs34 70
10|Shipwrecks _Jan2021 69
11 |bathy_lidar_InshoreONLY_30m_WG584_lan2021 57
12|Bathy_Lidar_NorthWest West 10m_WGS84 53
13|GroundTruthing_UpdatedApr2020 50
14|infomar_emodnet_geology wp4 pre-quaternary_seabed geology 50
15|bathy_lidar_InshoreONLY_100m_WG584 Jan2021 47
16|Zone_3b_Rockall_Chart_4_30m_wgs84 46
17|Zone_3h_grid 111M 46
18|CV_02 01 donegal bay 20m_wgs84 46
19|SedimentClassification_UpdatedApr2020 45
20|CE_2003_2004 2005 Donegal Merged 29m_ WGS84 Interp 45
21|Ireland_12NauticalMileLimit_Apr20 42
22|infomar_emodnet_geology wp5_coastal_vulnerability 41
23|CV_16_03_Mayo 5M_WGS84 41
24|bathy_lidar_Inshore_Zone3 111m_wgs84 Jan2021 41
25|bathy_lidar_Inshore Zone3 250m_wgs84] an2021 41
26 |bathy_lidar_InshoreONLY_111m_WGS84_Jan2021 11
27 |bathy_lidar_Inshore_Zone3 500m_wgs84 Jan2021 40
28|CV_10 _01_East Coast Outer_5m_WGS84 39
29|CV19 03 Merged 5m_ WGS84 38
30|INF1019 contoursOm_to250m_10inter 50mRes_50dis 38

Table12Most downloaded files from the IWDDSQi1-Q32021

600

500

400

300

200

100

Views on AGOL Download Site

513

469

October November December

Figurel3Views of the AGQdownload site between Octobeftand December 30th 2021. IWDDS was

discontinued on October 31st.
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INFOMAR Website Statistics & Downloads (January — December 2021)

There were 22,048 visits to the INFOMAR website in 2021 which included 12,167 new users, and a
peak monthly use in February with 2,361 visits. After the Homepage with 8,203 views, the most
popular pageswere Interactive Maps (7,060), Data Access Download (3,311), Shipwrecks (3,123) and
Downloadable Maps (2,595). These five pages are consistently the most popular having also been
visited most often during 2020. There were 1,312 downloads with the most popular being Charts
(836), KMZ files (343), Wreck Sheets (80) and Reports (53). Google searches accounted for 46% of
website trafficwhile tablet or mobile devices accounted for 31% of users.

Social Media Statistics

The INFOMAR Social Media strategy was implemented using a similar approach to that taken in
previous years, with a particular focus on Twitter and Facebook activity. The current approach has
been effective in increasing the Reach and Following of the programme on social media, and the
programme team planto build on this progressin the future, with a particular emphasis on ensuring
that INFOMAR branding is associated with such activity. Numbers of followers across our social
platforms are shown in Table 13. It should be notedthat while INFOMAR maintainsa YouTube channel
itwas not actively managed as part of INFOMAR's joint communications committee through 2019 but
has been highlighted as an area for development. Supplementary Twitter metrics (provided in
Appendix 4) show a steady increase in likes, retweets and engagements over the past two year
highlighting the positive efforts of the Communication Steering Group.

Platform New Followers | Posts Impressions Page Views Total Followers
Twitter 433 333 483436 24270 4555
Facebook 258 240 289466 2198 2922
YouTube 65 22 40895 4220 185

Tablel3 General Statistics for INFOMAR Social Media Platforr?82i
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Programme 3 - Value Added Exploitation

INFOMAR Programme 3 Objective: To deliverarange of value added
opportunities linked to user demands, commercial markets and external
funding sources.

Introduction

INFOMAR continuesto deliverarange of value added opportunities linked to user demands,
commercial markets and external funding sources (e.g. EU Framework Programme 7) while our
strategicplanis evolvingto meet the requirements and fulfilthe objectives of national and
international policy including:

Harnessing Our Ocean Wealth (HOOW)
 HOOW slreland’sintegrated marineplan. It sets outa comprehensive range of actions
across a number of sectoral areas to enable our marine potential to be realised. Key
objectives are to double the value of our ocean wealth to 2.4% of GDP by 2030 andincrease
the turnover from our ocean economy to exceed €6.4bn by 2021.

Marine Spatial Planning (MSP)

Anintegrated planningand managementapproachisrequired toaddress competitionfor
marine space e.g. forinfrastructural development, natural and biological resource
exploitation, ecosystem, biodiversity and heritage conservation, and human activities such
as shipping, fishing, and tourism & leisure. As such Ireland will implement a Marine Spatial
Planthrough the Dept. of Housing, Planning and Local Government, which will be
underpinned by INFOMAR data and activities.

Marine Strategy Framework Directive (MSFD)

9 The MSFD aimsto achieve Good Environmental Status of the EU's marine waters by 2021
and to protectthe resource base upon which marine-related economicand social activities
depend. Specifically, the structure, functions and processes (including physiographic,
geographic, geological and climactic) of marine ecosystems are not to be impaired or
lessened by human-induced environmental change, and biodiversity is to be maintained.

Ireland’s Marine Atlas
T INFOMAR continuesto create and contribute critical bathymetric, habitat and geophysical
data to Ireland’s Marine Atlas, Digital Ocean, and through an array of INFOMAR Web
mapping Viewers, GIS Services,and data portals.

DCACNT Climate Action Plan

T CompletingINFOMAR falls under Action 26 of the Climate Action Plan providing supportand
baseline information forthe development of offshore renewable energy.
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2021 Value Added Exploitation Progress Overview

Significant activity has been ongoing under the Value-Added Exploitation Programme, in line with
changing policy requirements and recommendations from the 2013 PwC & 2016 Risk Solutions
INFOMAR Programme reviews.

The focus of INFOMAR effort on this sub-programme in 2021 was;

Finalisation of the EMFF SeaRover Synthesis project and publication of the ‘Synthesis Re port’
to promote data dissemination amongst relevant stakeholders. The SeaRover projectis a
cross-government initiative on Geogenic Reef Mapping, co-funded by European Maritime
Fisheries Fund and National Parks and Wildlife Service, supported by INFOMAR (GSI & MI) &
NPWS.

The INFOMAR Technical Advisory Committee (TAC) was convened as an online meeting on
February 09t 2021, with particularly good attendance, and cross sectoral representation of
key stakeholders comprised of national government bodies and agencies, and key
international TACmembersincluding AFBI Northern Ireland and UKHO. Programme updates
were provided, the outline plansfor2021 were presented, and a round table discussio n was
had on INFOMAR data (use, availability, adequacy), and INFOMAR operations (facilitation and
collaboration opportunities). Attendance included BIM, CIL, DHPLG, DTTAS, Harbour Masters
Association, MCA, NIFF, N<CI, NPWS, OPW, OSI, RNLI, SEAI, and UAU.

Continued efforts on capacity building and raising publicand Irish industry awareness of and
engagementwith INFOMAR.

Expanding and developing international research and development collaboration, both
directly through project participation, and indirectly through networking Irish academia and
companies with international consortiaand opportunities.

Research & Development Activity

International R&D and Collaboration

In support of developing INFOMAR’s current and future role in European and international research
activity, the INFOMAR team progressed the following during 2021;

1

f

E I

Marine Institute contributed to European Marine Board Habitat Mapping Working Group
Terms of Reference, and Marine Institute membernominations.

GSI took part in GEBCO Sub-committee for Regional Underwater Mapping and provided
updates on mapping, ESA projects, CHERISHand MSc module.

Marine Institute provided continued support to the ICES Working Group on Marine Habitat
Mapping, and supportfordelivery of the 2022 ICES Annual Conference.

Marine Institute contributed Irish Habitat mapping datato EMODnet Seabed Habitats.

GSl chaired session on Cloud Data Transformation for GEBCO’s Map the Gaps Symposium.
Marine Institute attended the Eurofleets+ External Advisory Board meeting and contributed
recommendations on developing the stakeholder forum, improved onboard berth access,
increased visibility of vessel plans, and collation andsharing of standard operating procedures.
GS| presented lecture on “Introduction to Seabed Mapping and Marine Geophysics” to 2"
yearundergraduate students at the University of West England, Bristol.

Marine Institute co-convened a Mission Atlantic H2020 and One Ocean Hub workshop on
mapping and modelling of Vulnerable Marine Ecosystems in the Atlantic.
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f

f

Marine Institute gave a keynote presentation at the Atlantic Mapping side event at the EC's
All Atlantic 2021 conference.

GSl (ongoing vice-chair on GEBCO's sub-committee for regional underwater mapping (SCRUM)
attended SCRUM to discuss potential products and the production of an interactive map of
global data processing groups.

GSI attended GEBCO Guiding Committee Intersessional Virtual Meeting which reported on
GEBCO activities, reviewed sub committees and Seabed2030, and standarded outreach
templates.

Irish R&D and Collaboration

A

SIS S

b

Marine Institute continue to coordinate EMFF projects on sediment catalogue development,
seaweedresource assessment, and SeaRover data synthesis & GIS data compilation and have
begun management of a new Coastal Sediments project to collect and analyse marine
sedimentstoincrease confidence in seabed claasification charts.

Marine Institute continued supervision of Ml funded Post-Docfellowship on geomorphology
entitled "Novel mapping of the shallow water INFOMAR data toward Ireland first shallow
water Atlas”. Led by UCC and focussed on Geomorphological interpretation and mapping of
the Irish continental shelfdata.

Marine Institute awarded a Cullen Fellowship scholarship on multibeam acoustics processing
and analytics to UCC.

GSI worked with University of Limerick and the Discovery Programme to carry out an ROV
survey of the Manchester Merchant

Marine Institute gave a keynote presentation at Environ2021 — 31 Annual Irish
Environmental Researchers Colloquium

GSI| CHERISH team provided geological support to the CHERISH archaeological digin Ferriter's
Cove, Co Kerry. The dig was organised and run by CHERISH project partners The Discovery
Programme

Irish SME Support

1

f

MI & GSI held a meeting with Raceix CEO, to advise on software development considerations
and hydrographicchartand data use to meet marine leisure userrequirements

Ml awarded contracts to two Phase 2 Small Business Innovation Research project consortia,
underthe El /EMFF co-funded seaweed resource assessment project.

GSI provided Sub-Bottom Profile (SBP) data to support ORE to SEAI, GDG and RPS - these data
requests werefast tracked and new SBP data was made availablein SEGY for these companies.
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Irish Education, Training, Capacity Build

In a continued effort to develop Irish education, training and research and professional networks in
INFOMAR related disciplines the followinginitiatives were supported during 2021:

MI & GSI INFOMAR Development and delivery of a Remote Sensing focused MScmodules.

f

Q1-2021: delivery of alevel 9 post-graduate module, Marine Remote Sensing—INFOMAR, as
part of NUIM's Masters Course in GeographicInformation System (GIS) and Remote Sensing.
Lectures were delivered remotely in University of Maynooth. Due to covid restrictions, field
work and demonstrations were broadcast via Zoom while onboard the RV Celtic Voyager in
Galway Bay, in partnership with the Strategic Marine Alliance for Research & Training.
Q3-2021: delivery of two Level 9 post-graduate INFOMAR modulesin UCD Department of
Geography.Module 1: Seabed Mapping Training - Marine Geodata Science and Module 2:
Marine and Survey Data (available across MSc programmes in Risk, Resilience & Sustainability,
Geospatial Data Analysisand MA Geography). Lectures were delivered both remotelyandin
class in UCD. Field work and demonstrations were delivered onboard the R.V. CelticVoyager
in Cork, in partnership with the Strategic Marine Alliance for Research & Training.
Discussions were held on the next phase of 3™ level capacity build / options for onboard
training contributingto the MSc module delivery.

Ml provision of INFOMAR training and overview module to Ml Transition Year Students.

GSI CHERISH team and the Copper Coast Geopark established a citizen science coastal
monitoring initiative with associated training event. Geopark volunteers are actively
monitoring discrete sections of coastline using a CHERISH-designed app for coastal change.
GS| provided placement to UCC post-graduate student (MSc. Applied Environmental
Geosciences) to develop a deep-water sediment classification methodology using GIS tools.
Technical supervision provided by GSI for preparation of thesis.

Public Awareness & Engagement

Date Event Location Sector Exposure
INFOMAR ORE Webinar - Offshore Renewable
25/03/2021 ) inar- Remote W National
Presentations & Panel Discussion Energy
06/04/2021 IMDIS Conference —Presentedon R ¢ Marine Mi | Int . |
MINDeSEA emote arine Minerals nternationa
CHERISH presentation "Measuring the
15/04/2021 |mp.acts ?fcllmate ch:cmge on c.oas'FaI Remote Climate Change Local
heritage"to the Dublin Naturalist Field
Club
12/05/2021 CHERISH Conference Remote Climate Change National
19/05/2021 CHERISH presenation at Bealtaine R ¢ limate Ch Nati |
Living Earth Festival emote Imatethange ationa
All-Atlantic 2021 Keynote Presentation .
2-4/06/2021 at Atlantic Ma ppingside event Remote Research/All International
Environ 2021 - 31st Annuallrish .
. . National/
16/06/2021 | Environmental Researchers Remote Environment .
. International
Colloquium
IAMSLIC/EURASLIC Conference - . .
14/10/2021 LIBRARIES SUPPORTING OUR OCEAN Remote Education International
16/11/2021 | INFOMAR Webinar Remote , National/
Climate Change International

Table14 INFOMARDutreach and Event?021
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Reports and Scientific Publications

INFOMAR led and related publications 2021

Giglio, C., Benetti, S., Sacchetti, F., Lockhart, E., Hughes Clarke, J., Plets, R., Van Landeghem, K., O
Cofaigh, C., Scourse, J. and Dunlop, P. (2021), A Late Pleistocene channelized subglacial meltwater
system on the Atlanticcontinental shelf south of Ireland. Boreas.
https://doi.org/10.1111/bor.12536

Majcher, J, Quinn, R, Plets, R, Coughlan M., McGonigle C., Sacchetti F., Westley K. Spatial and
temporal variability in geomorphicchange at tidally influenced shipwreck sites: The use of time -
lapse multibeam dataforthe assessment of site formation processes. Geoarchaeology. 2021; 36:
429— 454. https://doi.org/10.1002/gea.21840

Mac Craith E, CullenS, McKeon C, O' Keeffe E, O' Sullivan D, O'Toole R, Scott G and Monteys X
(2021) UnderwaterSurveys:the INFOMAR Project. In ‘“The Coastal Atlas of Ireland’. Eds. Robert
Devoy, Val Cummins, Barry Brunt, Darius Bartlett & Sarah Knadrot. Cork University Press, Cork,
Ireland.

O Cofaigh, C., Callard, S.L., Roberts, D.H., Chiverrell, R.C., Ballantyne, C.K., Evans, D.J.A., Saher, M.,
Van Landeghem, K.J.J., Smedley, R., Benetti, S., Burke, M., Clark, C.D., Duller, G.A.T., Fabel,D.,
Livingstone, S.J., Mccarron, S., Medialdea, A., Moreton, S.G. and Sacchetti, F. (2021), Timingand
pace of ice-sheet withdrawal across the marine—terrestrial transition west of Ireland during the
last glaciation. J. Quaternary Sci, 36: 805-832. https://doi.org/10.1002/jgs.3295

Picton, B.E., Morrow, C.C., Scally, L., Pfeiffer, N., & McGrath, F. (2021). Sensitive Ecosystem
Assessment and ROV Exploration of Reef (SeaRover) Synthesis Report. EMFF 2014-2020 Marine
Institute Report Series. Report prepared by MERC Consultants Ltd. on behalfof the Marine Institute,
Galway 161 pp.
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APPENDIX 1

INFOMAR
SURVEY PLANNING

Reference gnd for 1000km2 Standard Survey
Units. Covers Infomar surveyed area and survey
9ap areas.

Survey Units that contain survey gaps below 50m
have been symbolised by most common depth
value (modal).

Survey Unifs that contain survey gaps have also
been clipped to show gap area extent.

Date: 17/11/21
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APPENDIX 2 Marine Institute Survey Leg Coverage
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APPENDIX 3 Geological Survey Ireland Survey Leg Coverage
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Figure4d6 MAL21 03
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APPENDIX 4 INFOMAR Wreck Notes Submitted to UKHO

Year | Vessel Leg/Observation No. Of Wrecks Date submitted to UKHO
2021 | RV Celtic Explorer CE21 01 5 Not Yet Submitted
2021 | RV Celtic Voyager CVv21 01 7 Not Yet Submitted
2021 | RV Celtic Voyager Cv21_02 2 Not Yet Submitted
2021 | RV Celtic Voyager Cv21_03 6 Not Yet Submitted
2021 | R.V. LIR LIR21_03 1 Not Yet Submitted
2021 | R.V. GEO GEO21_02 1 Not Yet Submitted
2021 | R.V. Keary KRY21_03 6 Not Yet Submitted
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APPENDIX 5 INFOMAR Hydrographic Notes Submitted to UKHO

Year Vessel Leg/Observation Submitted to UKHO
2018 RV Geo Geol8 01 _7 - Rock 10/08/2021
2018 RV Geo Geol8 01 6 - Rock 10/08/2021
2018 RV Geo Geol8 01_5 - Rock 09/08/2021
2018 RV Geo Geol8 01 4 - Rock 09/08/2021
2018 RV Geo Geol8 01 3 - Rock 09/08/2021
2018 RV Geo Geol8 01 2 - Rock 09/08/2021
2018 RV Geo Geol8 01_1 - Rock 09/08/2021
2020 RV Keary Kry20_04(Obs2) - Rock 19/05/2021
2020 RV Keary Kry20_04(Obs1) - Rock 19/05/2021
2019 RV Lir Lirl9_02(Obs8) - Rock 29/03/2021
2019 RV Lir Lirl9_02(Obs7)(ShoalC) - Rock 29/03/2021
2019 RV Lir Lirl9_02(Obs7)(ShoalB) - Rock 29/03/2021
2019 RV Lir Lirl9_02(Obs7)(ShoalA) - Rock 29/03/2021
2019 RV Lir Lirl9_02(Obs6)(ShoalB) - Rock 29/03/2021
2019 RV Lir Lirl9_02(Obs6)(ShoalA) - Rock 29/03/2021
2019 RV Lir Lirl9_02(Obs5)(ShoalD) - Rock 29/03/2021
2019 RV Lir Lirl9_02(Obs5)(ShoalC) - Rock 29/03/2021
2019 RV Lir Lirl9_02(Obs5)(ShoalB) - Rock 29/03/2021
2019 RV Lir Lirl9_02(Obs5)(ShoalA) - Rock 29/03/2021
2019 RV Lir Lirl9_02(Obs4) - Rock 29/03/2021
2019 RV Lir Lirl9_02(Obs3) - Rock 29/03/2021
2019 RV Lir Lirl9_02(Obs2) - Rock 29/03/2021
2019 RV Lir Lirl9 _02(Obs1)(ShoalB) - Rock 29/03/2021
2019 RV Lir Lirl9_02(Obs1)(ShoalA) - Rock 29/03/2021
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APPENDIX 6 Twitter Statistics
@followtheboatsTwitter Analytics 2021

Engagement rate: Engagement rate is a formula that measures the amount of interaction
social content earns relative to reach or other audience figures. Think reactions, comments,

and shares.

Sum of engagement rate W Total
Annual Twitter Engagement Rate
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Likes: the number of likes received on tweets sentinthe selected date range
Retweets: the number of retweets you received on tweets sentinthe selected date range

Media Engagement: The number of times media (eg. a picture) from the postis opened
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Impressions: the number of impressions on a tweet sent in the selected date range. An
impression is the number of times a tweet appears to users in either their timeline or search
results.

Sum of impressions | Total

Annual Twitter Impressions

Engagements: the total number of times a user interacted with the tweets you sent during
the selected date range. Interactions include retweets, replies, follows, likes and clicks on

links, cards, hashtags, embedded media, username, profile photo or tweet expansion.

Sum of engagements @ Total

Annual Twitter Engagements
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URL Clicks: the number of clicks on a posted link, as recorded by Twitter, on tweets sent in
the selected date range. Record number of URL clicks

Sum of url clicks ETotal

Annual Twitter URL Clicks
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