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Introduction

Following delivery of the Cell 1 Bathymetric and Seabed Characterisation Surveys report by
Haskoning, based on A-2 Sea Solutions Ltd surveys in April and June 2025, further GIS-based
analysis was carried out on selected aspects of these data for nine of the 20 survey transects
and further supporting observations and interpretation made.

Methodology

Analysis was centred on the MBES results, using the GIS deliverables including individual
transect GeoTIFFs and the combined surface data package. Geoprocessing was carried out
in ESRI's ArcGIS Pro software to further measure the lateral and vertical extents of change
recorded in the survey report, in 2D and 3D environments. Previous MBES extents were
examined conjunctively, not just within the latest transect footprints but beyond to provide
further contextual evidence to further investigate and explain spatiotemporal changes.

Earth Observation imagery from the European Space Agency’s (ESA) Sentinel-2 mission was
utilised where appropriate to provide further evidence. National Library of Scotland historic
maps were used in relation to Transect 13.

The objective of this additional work is to provide NECO and its partners in the Cell 1 Regional
Coastal Monitoring Programme further information, data and interpretation in understanding
spatiotemporal change on the seabed, helping to inform the location, scale and frequency of
future survey investigation. This report is designed to be read in conjunction with Haskoning’s
Bathymetric and Seabed Characterisation Surveys 2025 report.
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Results

Transect 1

A single, sinuous planform erosive feature, ¢.200 metres long and up to c. 30m wide was
identified, and suggested to be a submarine landslide, or the location of a dredging operation.

Regarding the latter, no record of licensed activities, historic or current exists on the CEFAS’
Licenced Marine Disposal dataset.

The vertical depths and extents of erosion and accretion linked to this feature indicate a minor
lowering of the seabed sediment surface (Figure 1). 3D GIS analysis shows the location as
on the slope of a sediment apron (Figure 2), suggesting <1 metre vertical depth of material
has slumped laterally west to east, and accreted predominantly to the north, perhaps
influenced by prevailing current action since the slump occurred.

In terms of timing, the feature has obviously developed post-2014, when the last bathymetry
survey was conducted. Any such submarine movement of sediment on this scale would
potentially express as a sediment plume in the water column, which in turn could be detected
in visible light satellite imagery, as provided by ESA (European Space Agency) Sentinel-2, 10
metre resolution single band (B02-B08). Analysis was conducted on ¢.50, cloud-free, images
from July 2015 when the mission began, to establish whether any diagnostic (defined as
centred on the slump area) suspended sediment patterns could be discerned. A potential
match was found from 16 December 2018, with two discernible plumes possibly emanating
from the slump location (Figure 3). Wave buoy data, from the Tyne Tees buoy (Newbiggin was
incommunicado since 28 November of that year) records significant wave heights increasing
to in excess of 6 metres the previous day, with storm conditions prevalent for a 24-hour period.
It is therefore possible, based on these proxy data, that the slump occurred, or at least
significantly progressed, in these storm conditions.

Wider analysis of the 2014 MBES survey data indicates this slump is not a unique feature,
morphologically similar features existed by 2014 a few hundred metres to the south-east
(Figure 4). Further afield, visually similar features, in planform, on very similar long-axis
orientations, occur offshore in multiple locations off the Durham coast (e.g. Blast Beach,
Shippersea Point (Easington)) in the 2018 MBES, as well as on larger scales and spatial
extents off Scarborough Castle Head and in Filey Bay (2016 MBES) on the North Yorkshire
coast.
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Transect 1
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Figure 1. Transect 1 seabed slump feature - detailed delineation of vertical change between 2014 and 2025 in
0.25m intervals.
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Figure 2. Transect 1 — 3D illustration of the sediment apron edge (contours at 1m intervals) on which the slump
feature progressed with the elevations of the feature highlighted in metres Chart Datum.
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Druridge Bay
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Figure 3. Transect 1 — Potential sediment plume from the location of the slump feature (shown as contoured
inset) based on Sentinel-2 satellite imagery (single Band 04 (red light) 16 December 2018). Credit: Sentinel

Copernicus EO Browser — Copernicus Sentinel data 2012-2026.
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Figure 4. Transect 1 — Identification of proximal submarine landslide features, based on 2014 MBES dataset.
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Transects 2 and 3

A significant expanse of eroded surface in Transect 2 was flagged in the Bathymetric Survey
report. Further detailed calculations (Figure 5) showed vertical losses of between 1.5 metres
and 2.91 metres across the entire north-south extent of the transect, between 2014 and 2025.
Given how this erosion varies in relation to bedrock outcrops (Figure 6), especially where
bedrock is newly exposed by shallow erosion, with deeper scouring around these outcrops
and that these do not exhibit any diagnostic fracturing or displacement in the 2025 data, further
credence is given to the cause being marine processes not seabed subsidence. 3D GIS
analysis indicated a net loss of at least 300,000 m?® of sediment.

It is possible that this erosive expanse extends to Transect 3, over a distance of c. 1.4 km.
When viewed in combination with Transect 2 (Figure 7), the most relatively eroded part of
Transect 3 is on the northern long edge, directly south of the eroded sub-section of Transect
2. However, the maijority of Transect 3 is characterised by accretion, by at least 550,000 m?3,
which potentially represents the sink for the eroded material to the north, from Transect 2 and
the area in between.

Transect 2

Newbiggin Bay

Further detailed analysis of depths (m)
change 2014-2025 showing greatest
erosion (up to-2.90m) on the southern
boundary of the transect, indicating
that the most pronounced erosion
beyond the transect.
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Figure 5. Transect 2 — further detailed analysis of depth changes (m) 2014-2025 in 0.5m intervals.
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Transect 2

Newbiggin Bay

Transect 2 analysis of area subjected
to greatest erosion showing vertical
erosion 2014 to 2025 as 0.5m
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Figure 6. Transect 2 — analysis of area subjected to greatest erosion 2014-25 in 0.5m contours.
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Figure 7. Transects 2 and 3 combined — depth of seabed change 2014-2025 in 0.5 m intervals.
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Transect 6

The 2025 MBES showed a band of nearshore erosion flanked east and west by areas of
accretion in this part of Herd Sands (Sandhaven). Interrogation of Sentinel-2 visible light
satellite imagery between 2015 and 2025 indicated, at suitable states of the tides, and in
sufficiently cloud free conditions, that the nearshore planform morphology is spatiotemporally
dynamic, with a mosaic of nearshore bars and ribbons of elevation sediment, extending from
Trow Point to South Pier. In Figures 8-10, these are shown in relation to the elevated extents,

from the 2025 MBES, given a broad indication of the changes.
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Figure 8. Transect 6 — locations of sediment banks/bars in 2025 compared to visible submerged morphology in
Sentinel-2 imagery. Left — 30 September 2015; Right — 05 May 2018. Credit: Sentinel Copernicus EO Browser —
Copernicus Sentinel data 2012-2026.
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Figure 9. Transect 6 — locations of sediment banks/bars in 2025 compared to visible submerged morphology in
Sentinel-2 imagery. Left — 25 June 2020; Right — 08 September 2021. Credit: Sentinel Copernicus EO Browser —
Copernicus Sentinel data 2012-2026. Figure 10. (below) Transect 6 — locations of sediment banks/bars in 2025
compared to visible submerged morphology in Sentinel-2 imagery. Left — 17 September 2024; Right — 13 August
2025. Credit: Sentinel Copernicus EO Browser — Copernicus Sentinel data 2012-2026.
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Transect 9

A large area of eroded seabed at Blast Beach has been interpreted as the continued loss of
colliery waste from the shore. Within the sub-area shown as experiencing in excess of 1 metre
vertical loss, further sub delineation (Figure 11) shows that this erosion increases
concentrically, in the form of a crater, centred on the south boundary of Transect 9 with scoured
out depths of over 2 metres, with a maximum of 2.39 metres. It's clear this ‘crater’ extends
south of the transect, over an unknown expanse of Blast Beach.
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Figure 11. Transect 9 — detailed depth of seabed change 2018-2025 in 0.25 m intervals.

Transect 11

This Saltburn transect is included due to a single cultural heritage observation (Figure 12).
Nearshore erosion has led to the exposure of the built foundations (stone?) of the original full
length late 19" century seaside pier. The alignment is identical although the seabed feature is
seaward of the mapped full extent of the pier (a shortened version persists today), in the 1893
Yorkshire VIII.9 1:25 inch OS map.
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Figure 12. Transect 11 — 2025 MBES (semi-transparent hill shade) overlaid on 1893 1:25 inch OS map to

demonstrate the proximity of the original pier to the anthropogenic feature shown exposed on the seabed in the
2025 MBES data.

Transect 13

Runswick Bay is included for the reason of showing comparisons with the 2018 MBES survey
data (Figure 13). The 2025 Bathymetric Survey report has instead used the 2013 dataset. The
relative lateral and vertical extents of erosion and accretion since 2018 are distinct from those
since 2013, and 2010. Since 2018, the most pronounced erosion, between 1 to 2 metres
depth, has occurred in the nearshore area.

Note: Transects 13 and 11 (Saltburn) GeoTIFFs have their files names transposed (hence why
‘Transect 11’ data is shown in the Figure 14 legend) which requires correcting.
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Transect 13
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Figure 13. Transect 13 - detailed depth of seabed change 2018-2025 in 0.25 m intervals.

Transect 14

Further analysis has been conducted on small-scale changes at Sandsend. In Figure 14, a
visual comparison is made between the elevation differences between 2016-25 and the wider
extent 2016 MBES. Southwest to northeast trends erosional features are apparent in the latter
data, and it appears an additional similar length and similarly orientated feature has scoured
out, with eroded depths of up to 2 metres. Offshore of here, infilling of previously eroded out

scars has occurred.

At the further offshore extent of Transect 14, sets of sediment waves (sand) have been infilled
(Figure 15), with the surface now exhibiting pockmarks.

The backscatter survey data (Figure 16) shows parallel tracks looping across this area several
times, potentially from commercial fishing industry trawling operations?
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Figure 14. Transect 14 — nearshore erosion and accretion features - detailed depth of seabed change 2016-2025
in 0.25 m intervals in semi-transparent Transect 14 overlay on 2016 hill shaded MBES data.
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Figure 15. Transect 14 — offshore infilling of sediment waves 2016-2025. Opaque hill shaded overlay of 2025 on
2016 MBES data.
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Figure 16. Transect 14 — Backscatter data showing parallel incised tracks across seabed.

Transect 20

2025 data from Filey Bay shows the continuing north-westward advance of erosional features
(Figure 17), with some reworking of the edges of 2016’s features. The deepest parts of the
post-2016 erosion (Figure 18) ranged between 1 and 1.75 metres and was nucleated
immediately adjacent to the most shoreward existing erosional features.
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Figure 17. Transect 20 — Opaque overlay of 2025 MBES (hill shade) on 2016 MBES (hill shade) with the 2016
erosional edge traced onto the 2025 data to demonstrate the extension of erosion.
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Figure 18. Transect 20 — contoured (0.25m intervals) overlay of deepest erosion identified in 2025 data and its
proximity to shoreward edge of 2016 erosional features (hill shade).
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Conclusions and recommendations

This short analysis has provided further contextual evidence and interpretation to complement
the primary 2025 report and can contribute to thinking about the possible implications of
offshore changes for the coastline and decision-making about future survey scale, location

and frequency.

Additionally, the interpretative value of conducting GIS analysis in 3D and integrating Earth
Observation data, such as the Sentinel-2 imagery into understanding nearshore bathymetric
change has been demonstrated.
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