
1 INTRODUCTION 

Coastlines undergo continuous transformation 
due to natural processes and anthropogenic 
activities. The extent of modification ranges from 
microscopic scales, such as individual sand 

grains, to global scales, including sea-level 
changes. The projected alterations and associated 
risks to humans, ecosystems and the physical 
environment are a source of increasing global 
concern  (Mingle 2020). Quantifying physical 
coastal changes and their responses to human 
interventions is crucial for the understanding of 
coastal dynamics and anticipating future 
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behaviours, thereby aiding in the formulation of 
informed planning decisions. 
The coastline, defined as the juncture between 
water and land surfaces, is inherently dynamic. Its 
definition is contingent upon on the temporal and 
spatial scales under consideration. Consequently, 
a range of shoreline indicators are employed, 
which can be observed using different techniques 
and technologies (Boak and Turner 2005; Toure 
et al. 2019). Satellite-based observations offer a 
valuable repository of extensive historical 
shoreline datasets, applicable across a spectrum 
of spatial scales from localized studies (e.g. Paz-
Delgado et al. 2022), national (e.g. Bishop-Taylor 
et al. 2021) and global endeavours (Luijendijk et 
al. 2018; Mentaschi et al. 2018), which have 
conducted global-scale assessments of annual 
shoreline change rates using optical multi-
spectral images from various satellite missions.  
A critical examination of end-user requirements 
across four different nations by Payo et al. (2020) 
suggested that existing datasets and extraction 
methods fall short of meeting primary user 
demands. Payo et al. (2020) identified a need for 
an extensive array of waterlines to accurately 
reflect event responses and prevent sampling 
aliasing, coupled with mapping accuracies within 
±2 m to facilitate national coverage with local 
precision and adjustments for tidal level 
variations to ensure more robust temporal 
comparisons.  
In this paper, we introduce Digital Great Britain 
Coastlines (DiGBcoast v1.0), an innovative 
multi-national dataset that documents three 
decades of coastal change throughout the 
mainland of Great Britain (England, Scotland, 
and Wales) including the isle of Wight. The 
dataset is derived from publicly accessible optical 
Landsat-51 (L5), Landsat-82 (L8) and Sentinel-23 
(S2) missions spanning from 1984 to 2022 (38 
years). It includes instantaneous waterlines and 
shorelines corrected for tides Mean Sea Level. 
DiGBcoast is offered as a free and open 
interactive dataset to bolster future coastal 
research and management initiatives within Great 
Britain. This paper serves as a data descriptor, 
providing comprehensive descriptions of what 
constitutes a valuable research dataset, detailing 
the data collection methods and technical 
analyses that underpin the quality of the 
measurements. The objective is to facilitate data 
reuse by others rather than testing hypotheses or 
presenting new interpretations, methods, or in-
depth analyses.  

 
1 https://www.usgs.gov/landsat-missions/landsat-5  
2 https://landsat.gsfc.nasa.gov/satellites/landsat-8/  

2 METHODS 

2.1 Study area 

The study area encompasses the coastlines and 
estuaries surrounding the Great Britain mainland 
(England, Scotland, and Wales) as well as the Isle 
of Wight. The total length of the Great Britain 
coastline, measured at 10-metre spatial resolution 
(i.e. resolution of modern S2 satellite optical 
imagery) is approximately 17,000 km long.  
The study zone is delineated by the coverage area 
shown in Fig. 1. This area includes 34 Sentinel-2 
(hereinafter S2) and 18 Landsat-5 and Landsat-8 
(hereinafter, L5 & L8) tiles. The size of S2 tiles is 
100km x 100km and the size of L5 and L8 is 185-
km-cross-track-by-180-km-along-track. The 
pixel size resolution is 30 m for L5 and L8 images 
and 10m for S2 images. The extent of the 
estuaries' inland coverage is limited by the spatial 
reach of the tiles employed. Two additional S2 
tiles (29UQR; 29UQS), located in Southwest 
England, are not deployed in this study due to 
their near-complete overlap with tiles 30UUA 
and 30UUB.  

 
Figure 1. The study area comprises the coastlines and 
estuaries of the Great Britain mainland and the Isle of 
Wight, as delineated by the L5 & L8 and S2 tiles shown (as 
white rectangular shapes). The names of the tiles are 
indicated within their respective areas. Both are referenced 
using OSGB36/ British National Grid (EPSG 27700) and 
are overlaid on a background of ESRI High Resolution 
30cm Imagery (Source: Esri, Maxar, Earthstar 
Geographics, and the GIS User Community).   

2.2 Waterlines and shorelines production 

Fig. 2 and Fig. 3, summarize the five step process 
employed to generate the dataset: 1) collection of 
all suitable satellite images using an innovative, 
bespoke, filtering method; 2) geolocation of each 
satellite image to high resolution, 25 cm, 
geolocated aerial photography 3) semi-automatic 
co-registration of the geolocated satellite images 
from the most recent (2022) to the oldest (1984) 

3 https://sentinel.esa.int/web/sentinel/missions/sentinel-
2  
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4) generation of vector waterlines for each 
satellite image using a semi-automatic adaptive 
thresholding to maximize the signal-to-noise 
ratio, the marching squares algorithm for 
interpixel line delineation, and grading based on 
structural properties for quality control, ensuring 
that only high confidence waterlines are passed 
through the shoreline processor and final step 5) 
conversion of  waterlines into theoretical 
shorelines using auxiliary data on slope, tide 
height, mean sea level height, and sea bearing at 
the time  of sensing. 

Figure 2. The five-step process developed by ARGANS Ltd. 
to produce the DiGBcoast v1.0 Waterlines dataset. BGS © 
UKRI 2024. Source of satellite image: Sentinel-2 MSI 
images. Copernicus Sentinel data 2020.

Figure 3. The four-step process developed by ARGANS Ltd. 
to produce the DiGBcoast v1.0 MSL200-Shoreline dataset. 
BGS © UKRI 2024. Source of Light Gray Canvas Base 
map: Esri, HERE, Garmin, © OpenStreetMap contributors, 
and the GIS user community.  Source of satellite image: 
Sentinel-2 MSI images. Copernicus Sentinel data 2020.

2.2.1 �reprocessin" 
Accurate coastal analysis requires the utilization 
of numerous indicators (or coastlines) to ensure a 
comprehensive representation of all potential\s 
events, whether natural, such as severe storms, or 
anthropogenic, such as the construction of sea 
defences. The preprocessing step has been 
meticulously developed to facilitate the 
identification of all suitable images for the 
extraction of coastal indicators. 
The process begins with the scanning of metadata 
files from preselected satellite images, followed 
by the computation of cloud cover for a specified 
region delineated by a shapefile (Fig. 2). For 
coastal mapping, a cloud free coastal strip is 
required. Therefore, a polygon buffer zone is 
employed around the coast. It was determined that 
cloud cover over the coastal strip must be less 
than 30� to be deemed suitable. Consequently, 
images with cloud cover ranging from 30� to 
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60% are automatically downloaded for visual 
inspection to ascertain their suitability for 
processing. 
This semi-automated image selection process has 
resulted in an enhancement of up to 14 % in the 
number of usable images, depending on the area 
under study, and the volume of EO data retrieved. 
This process has also concurrently reduced the 
incidence of false positives. Manual image 
selection is inherently subjective, and time 
consuming, and erroneous selection can lead to an 
increased number of low-quality images, thereby 
unnecessarily prolonging the computational time 
required for subsequent processing. 
 

2.2.2 Data Co-Registration 
For temporal analysis, such as change detection, 
high spatial accuracy is imperative to ensure that 
observed changes are attributable to 
geomorphological alterations rather than spatial 
discrepancies in the input images. 
The co-registration process was meticulously 
designed to spatially align the entire input image 
database with a reference image that possesses 
superior spatial accuracy. To enhance precision, 
the waterlines and shorelines generated for 
DiGBcoast v1.0 were computed to conform to the 
local projection and accuracy standards provided 
by the Aerial Photography of Great Britain 
(APGB) reference dataset.  
The APGB dataset includes aerial photography 
and height data (Digital Terrain Model-DTM and 
Digital Surface Model-DSM), which are 
captured, processed, and delivered by BlueSky 
International Ltd and Getmapping Plc, two 
leading aerial survey companies in the UK. The 
data is updated on a rolling three-year basis and is 
accessible to the British Geological Survey as an 
APGB member. The 12.5 cm resolution RGB 
images from the 2017 APGB version were used. 
The Coordinate Reference System employed for 
APGB is OSGB36 / British National Grid (EPSG: 
27700), which aligns with the reference system 
used for DiGBcoast v1.0. 
The co-registration process necessitates one 
critical manual operation: the selection of the 
aerial photograph that corresponds to a Sentinel-
2 reference “master” image of adequate quality. 
A substandard reference image may result in 
degraded spatial correction. Factors such as the 
suitability of tie points, which must be discernible 
and "paired" in both the aerial APGB image and 
the target S2 image, along with a suitable 
distribution of tie points, are crucial 
considerations. The co-registration methodology 
is based on a phase correlation approach derived 
from the Fourier shift theorem, facilitating the 
determination of precise X/Y offsets at specific 

geographical locations. However, phase 
correlation is applicable solely to monochromatic 
images (single band) captured for identical (or 
nearly identical) geographical positions on the 
surface of planet Earth’s, ideally with comparable 
pixel intensity values. This criterion is often not 
met when handling multi-temporal and multi-
spectral data from disparate sensors, thus 
necessitating the integration of phase correlation 
approach with supplementary processing and 
evaluation modules. The semi-automatic 
approach developed enables S2 and L5 & L8 data 
to achieve spatial accuracy exceeding2.5m when 
used in conjunction with the APGB dataset. 

 

2.2.3 Waterline processor & quality control 
The waterline, as defined in this dataset, 
represents the instantaneous boundary between 
land and sea at the moment a satellite captures an 
image. When a satellite overpasses the area, it 
records a snapshot of the coastline. The water 
level at this juncture is influenced by the 
astronomical tidal level, which is further affected 
by meteorological conditions such as wave 
regimes, atmospheric pressure, etc. Additionally, 
the non-uniform shape of the beach impacts the 
position and contour of the waterline at that 
specific instance. 
The identification of instantaneous waterlines 
from satellite data is facilitated by various 
spectral thresholds that enable discrimination 
between water and later based on the water’s 
unique spectral absorption, particularly within the 
infra-red wavelength. To ensure precise 
extraction of waterlines, a spectral analysis is 
conducted to determine the most appropriate 
spectral index. A range of band combinations is 
evaluated to maximize the spectral distance 
between land and sea, which varies according to 
different types of land cover. To achieve the most 
accurate threshold and consequently waterline 
delineation, a local threshold is calculated for 
each coastal segment. This adaptive threshold is 
derived from the pixel value histogram of the 
partitioned coast, which is then smoothed to a 
bimodal distribution. The minimum value 
between the peaks of this distribution is selected 
as the threshold to distinguish between land and 
water. The calculated threshold is subsequently 
applied to detect the land/water edge and extract 
the waterline. The suite of mathematical methods 
based on gradient operations collectively falls 
under the category of “edge detection” (Liu and 
Jezek 2004).  
Each waterline is accompanied by an internal 
quality control (QC) score within the shapefile 
product (ARGANS 2022). The QC analysis 
evaluates the geometric characteristics of the 
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waterline in segments and assigns a score ranging 
from 0 to 100 (0 = low confidence, 100 = high 
confidence). A higher score reflects greater 
assurance that the line is not erroneous. 
The QC score amalgamates various quality 
indicators to calculate a morphology index that 
describes waterline geometry. The QClength 
indicator assesses the length of the waterline 
segments, awarding a score of100 for lines 
exceeding 5km and a value proportional to 
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿	𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿ℎ 50⁄  for shorter segments. This 
results in longer, continuous waterline segments 
receiving a higher quality flag, while very small 
segments, often detected due to breaking waves 
or land-based bodies of water, are flagged as 
lower quality. The line compactness index (LCI) 
measures how closely the shape approximates a 
circle; the more circular the shape, the higher the 
LCI. The LCI is calculated as follows: 
 

𝐿𝐿𝐿𝐿𝐿𝐿 = 	
4𝜋𝜋𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴!"#$%&

(𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃!"#$%&)'
𝑥𝑥100 

 
Where 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴!"#$%& is the area of the minimum 
bounding convex geometry encompassing the 
entire shape line and 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃!"#$%& is its 
perimeter.  
For closed segments, the line eccentricity index 
(LEI) is calculated, and for open segments, the 
line rugosity index (LRI)is employed. A segment 
is considered closed if its first coordinate matches 
its last coordinate; otherwise, it is classified as 
open. 
	

𝐿𝐿𝐿𝐿𝐿𝐿 = 	
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿ℎ()"*+	-&.(
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿ℎ/"#0	-&.(

𝑥𝑥100	

	

𝐿𝐿𝐿𝐿𝐿𝐿 = 	
(𝑥𝑥1-& − 𝑥𝑥1.#) + (𝑦𝑦1-& − 𝑦𝑦1.#)

𝐿𝐿 𝑥𝑥100 
 
Where 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿ℎ()"*+	-&.(  and 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿ℎ/"#0	-&.(  are 
the lengths of the short and long axis of an ellipse 
that encloses the entire shape line, (𝑥𝑥1-&, 𝑦𝑦1-&) 
represents the coordinates of the final point and 
(𝑥𝑥1.#, 𝑦𝑦1.#) those of the initial point; L is the 
total length of the line. The LEI effectively 
isolates most small errors and assigns high QC 
scores to short, accurate waterline segments. 
However, this method faces challenges with 
complex coastal geometries such as rocky 
headlands, harbours, groynes and river outlets.  
QCintern is a weighted average of all the indicator 
scores presented above that are not NULL values, 
ensuring that limitations from each method are 
counterbalanced. This facilitates more precise 

flagging of both accurate and erroneous waterline 
segments.  
The dataset includes all results (e.g. high and low 
confidence); however, prudent filtering based on 
the QC score allows for the exclusion of outliers. 

2.2.4 Shoreline processor 
Waterlines delineate the land-water interface at 
the moment of image capture, representing a 
specific instantaneous water level. Consequently, 
waterlines alone are insufficient for assessing 
landscape changes, as they may conflate other 
sources of variability (Fig. 3). Variations 
observed between different waterlines could stem 
from erosion, wave regime changes, or tidal level 
differences. The data fusion process integrates 
waterlines with auxiliary data to transform each 
extracted line into a datum-based shoreline.  
A shoreline is theoretically defined as the line 
where the land meets the sea at a water level 
corresponding to a specified elevation above a 
fixed datum benchmark. These benchmarks are 
generally tidal datums, reflecting average or 
extreme values of the harmonic tidal cycle. The 
algorithm thus requires accurate heights of the 
different tidal datums.  
For the DiGBcoast v1.0 dataset, the selected 
datum-based shoreline is the Mean Sea Level 
model established on January 1, 2000 (MSL2000) 
as defined in Iliffe, Ziebart, and Turner (2007). 
The water level along the entire GB coast was 
derived from modelled astronomical tidal data 
produced using POLTIPS-3 software (v 
3.9.0.2/21) (Bell 2016). This software generated 
time series data spanning all stations from 
1/01/1984 to 31/12/2022, which were saved as 
TXT files named after each port in either the f 
Interval folder (e.g. time series at 60-minute equal 
interval time step) or Turning folder (e.g. time of 
turning tides). While equal intervals are ideal for 
all stations, POLTIPS only permits the time series 
production for standard ports and not secondary 
ports or those requiring shallow water equations 
correction. A total of 140 and 363 stations were 
utilized for interval and turning tide time series, 
respectively. All modelled tidal data are 
expressed in metres, time in GMT, and referenced 
to Ordnance Datum Newlyn (ODN). To convert 
the datum from ODN to MSL2000, Vertical 
Offshore Frame of Reference (VORF) software (v 
2.1.1) was used (Turner et al. 2010). For the 751 
tide gauge stations included in POLTIPS-3, new 
depths in metres were obtained as a vertical datum 
expressed as positive if below datum zero and 
expressed as negative if above it. The conversion 
between ODN and MSL2000 is calculated as 
follows:  
 
ODN = MSL2000 – (New Depth +/- Uncertainty) 
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Accurate slope information for each area was 
retrieved from the Environment Agency Surf 
Zone Digital Elevation Model (DEM), 
established in 2019, and with a 2m resolution. 
This model integrates LiDAR and near-shore 
multibeam SONAR Bathymetry elevation data, 
making it the most comprehensive dataset 
available for the inter-tidal zone, specifically for 
England.  For Wales and Scotland, the BlueSky 
2017© APGB Digital Terrain Model (DTM) at a 
2-meter resolution was utilized. The processing 
algorithm employs a geometric model of the 
foreshore, segmenting the coastline into a series 
of beach profiles characterized by varying slope 
values along its length. Initially, vertices of 
waterlines are extracted, followed by calculating 
the direction and magnitude of displacement for 
each vertex. The magnitude is determined based 
on the nearest slope value and an estimated water 
level interpolated from nearby tidal measurement 
locations. Notably, adjustments for storm surges 
or wave effects were not applied due to the lack 
of consistent auxiliary data supporting such 
corrections across Great Britain since 1984. 
Likewise, datum height interpolation relied on 
distances between waterline points and two 
bounding datum measurement sites. Using slope 
information, estimated water levels, and 
interpolated datum heights, the lateral shift 
between waterline and shoreline positions is 
calculated using trigonometric equations. 
As a result, the shorelines now consistently 
represent a reference datum level throughout the 
time series, facilitating temporal analysis to 
reveal coastal change information across various 
time scales. 
 

3 DATA RECORDS 

3.1 Data repository 

The DiGBcoast v1.0 dataset is available for 
download and visualization through the British 
Geological Survey National Geosience Access to 
the dataset can be obtained from the following 
link: https://doi.org/10.5285/903023c7-a58e-
48d6-b2b7-5de4b096a4fe. 

 

3.2 Dataset citation 

Payo, A., Jenkins, G.O., Gafeira, J., Torrecillas, 
C., Beck, A-L., Baxter, H., Taji, M.A., Coombs, 
B., Jones, M. (2024). Digital Great Britain 
coastlines (DiGBcoast v1.0): a dataset of the 
coastline position of Great Britain from 1984 to 

2022 derived from publicly available optical 
satellite imagery. NERC EDS National 
Geoscience Data Centre. (Dataset). 
https://doi.org/10.5285/903023c7-a58e-48d6-
b2b7-5de4b096a4fe  

3.3 File structure 

This dataset consists of two primary product 
types: waterlines and shorelines. Each product is 
organized into three GPKG files (e.g. six in total) 
corresponding to each satellite mission (S2, L5 & 
L8). Each GPKG contains multiple layers 
representing various mission tiles. The tile-names 
and spatial coverage are illustrated in Fig. 1. The 
layers comprise rows containing a geometry line 
and nine fields; “fid”, “id”, “length”, 
“compactness”, “rugosity”, “eccentricity”, 
“QC_intern”, “date”, “mission” (see Table 2 for a 
complete field definition). A universal permanent 
identifier is generated by combining the “date” 
and “id” fields. 

 
Table 2. Description of the data products incorporated in the 
DiGBcoast v1.0 dataset. It details the naming convention, 
format, geometry, units, Coordinate Reference System 
(CRS), attribute fields description. 
Type Waterline (WL) & Shoreline (SL)  

Filename DiGBcoast_v1_Mission_ProductType   
Mission = S2, L5, L8, 
ProductType = Waterlines, Shorelines 

Format GeoPackage (GPKG) https://www.geopackage.org/  

Geometry Line (MultiLineString) 

Units meters 

CRS EPSG:27700 - OSGB36 / British National Grid 

Meta Data Doc file (ADD URL) 

Attribute 
field  

Description  Classes  

fid Feature unique identification number (e.g. fid 
values are unique within this dataset) 

Integer64
, no units 

Id Within-tile-unique feature identification 

number (e.g. features from different tiles 
might have the same id values) 

String, no 

units  

length Quality score [0-100] based on the line-
length. Value is assumed to be 100 for a line 
longer than 5km and (Line Length) ⁄50 for 

smaller lines. 

Real, no 
units 

compactness Quality score [0-100] that uses the Line 
Confinement Index (LCI) to quantify how 
compact the segment is relative to its length.  

Real, no 
units 

rugosity Quality score [0-100] that uses line rugosity 
index (LRI) to quantify how straight 
segments are compared with straight lines. If 
a segment is closed (e.g. island) the value is 

NULL 

Real, no 
units 

eccentricity Quality score [0-100] that uses the line 
eccentricity index (LEI) to quantify how 

Real, no 
units 

3  DATA RECORDS

Coastal and Offshore Science and Engineering   
 Year II – 2023 – ISSN 2785-7972 69Coastal and Offshore Science and Engineering  

Year II – 2023 – ISSN 2785-7972



eccentric the close segment is. If the segment 
is opened (e.g. not an island) the value is 
NULL 

QC_intern Quality score [0-100] based on weighted 
average of all non-NULL quality scores 
indicated above. 

Integer64
, no units 

date Date and time of the satellite image capture 
recorded in the format 
YYYYMMDDhhmmss where YYYY is the 
year, MM the month, DD the day, hh the 
hour, mm the minute, and ss the seconds. The 
date adheres to the Gregorian calendar (also 

known as the Western or Christian calendar) 
and the time is given in Coordinated 
Universal Time or UTC time. 

String, 
date 

mission Each satellite mission is identified by its 

respective two-letter abbreviation: S2, L5, L8 
for Sentinel-2, Landsat-5 and Landsat-8 

String, no 

units 

3.4 Data temporal coverage 

The temporal coverage of the DiGBcoast v1.0 
database varies across different tiles, as detailed 
in Table S1. Collectively, the dataset spans 
from12/04/1984 to 15/12/2022.  Initial data 
products originate from L5, with subsequent 
products originating from L8 and S2 starting on 
05/04/2013 and 08/04/2017, respectively. The 
duration over which waterlines have been 
generated ranges from 20 to 175 days across tiles, 
while the production of shorelines spans from 20 
to 165 days. Additionally, the frequency of data 
collection varies by tile and mission. The median 
interval between successive waterlines ranges 
from 159 days to 47 (78 days on average) days for 
the L5 and L8 missions, and from 1 day to 34 days 
(11 days on average) for the S2 mission.  

 

3.5 Data visualizations 

The entire dataset can be downloaded from the 
data repository. Additionally, four style files 
(*.qml) are provided to enhance visualization 
within the QGIS software platform 
(https://qgis.org/). Fig. 3 illustrates the 
visualization of different products using these 
styles in QGIS (version 3.32.2-Lima). The 
“QC_intern.qml” symbology file categorizes 
three quality levels, setting thresholds at 70 and 
90 in the QC_intern field, with varying line 
widths and symbol levels. Fig. 3a shows all Great 
Britian shorelines derived from the S2 mission, 
while Fig. 3b provides a zoomed-in view of tile 
30UXE in the Humber estuary, showing lines 
extending from the open coast to the inland end 
of the estuary (4844 lines from 88 images). The 

 
4https://www.nationalarchives.gov.uk/doc/open-

government-licence/version/3/  

other three “XX_year_QC.qml” style-files, where 
XX represents S2, L5, or L8 missions, employ 
different colour ramps based on the year and a 
QC_intern threshold (90), employing varying line 
widths and symbol levels for temporal analysis. 
These symbols are exemplified in detailed 
zoomed views of the Humber estuary, illustrating 
its mouth enclosing spit, a harbour, and section of 
open cliffed coast (Fig. 3c, 3d, and 3e).     
 

Figure 3. (a) Complete set of shorelines derived from then 
S2 mission depicted using QC_intern.qml symbology as in 
(b); (b) Detailed representation of tile 30UXE, covering the 
Humber estuary and the open coast extending from 
Flamborough Head in the north to Spurn Point in the south; 
(c) Zoomed-in view of the mouth of the estuary, showing 
the S2_year_QC.qml symbology as in (d) and (e); (d) 
Detailed view of a harbour and (e) Detailed perspective of 
a section of open cliffed coast. All maps are referenced in 
the OSGB36/ British National Grid (EPSG 27700) and 
ESRI High Resolution 30cm Imagery serving as the 
background (Source: Esri, Maxar, Earthstar Geographics, 
and the GIS User Community).   

4 USAGE NOTES 

This dataset is provided under the Open 
Government Licence4, with the stipulation that 
the following acknowledgement must accompany 
any reproduced BGS materials: 

 
‘Contains British Geological Survey materials 

© UKRI 2024’ 
 

The data files are compatible with a wide range of 
GIS software package, including but not limited 
to QGIS5 and SAGA6. 

5 https://qgis.org  
6 https://saga-gis.sourceforge.io/  
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This data set is particularly suited for the 
quantification of coastal physical change and is 
ideal for  studies typically categorized as 
Shoreline Change Analysis (SCA) (Burningham 
and Fernandez-Nunez 2020).  While GIS-based 
tools for analysing  coastline changes are limited, 
the most frequently referenced system is the 
Digital Shoreline Analysis System (DSAS) 
(Thieler et al. 2009). Other options include 
SCARPS (Jackson 2004) or BeachTools (Hoeke, 
Zarillo, and Synder 2001), which require a 
commercial license for ESRI’s ArcGIS to run 
them. The “Analyzing Moving Boundaries using 
R (AMBUR)” package does not require a 
commercial license as it uses the R programming 
environment, which is Free and Open Software 
(FOS) (Jackson, Alexander, and Bush 2012). The 
authors recommend using the Open Digital 
Shoreline Analysis System (ODSAS) developed 
by (Gómez-Pazo et al. 2022) that not only 
employs free and open software but also requires 
users to  specify a minimum resolution to 
minimise subjectivity inherent in the transect and 
baseline methods used for SCA. 
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SUPPLEMENTARY INFORMATION 1 

Table S1: Summary of the DiGBcoast v1.0 database 2 
categorized by mission (S2, L5, L8) and Tile. It includes: 3 
the number of satellite images used, the start date, end date, 4 
and the median interval in days between consecutive 5 
images. 6 
 7 

Missi
on 

Til
e 

Nu
m 

StartD
ate 

EndD
ate 

Medi
an # 
days 
betwe
en 
lines 

L8 20601
9 

20 2013-07-
20 
11:23:15 

2021-04-
21 
11:20:56 

111 

L8 20702
0 

20 2013-06-
09 
11:29:54 

2021-05-
30 
11:27:36 

96 

L8 20602
0 

21 2013-07-
20 
11:23:39 

2021-08-
27 
11:21:54 

88 

L8 20402
0 

22 2013-07-
06 
11:11:19 

2020-05-
06 
11:08:45 

96 

L8 20202
2 

23 2013-11-
29 
10:59:23 

2021-11-
19 
10:58:06 

95 

L8 20102
4 

27 2013-07-
17 
10:54:22 

2021-09-
09 
10:52:39 

79 

L8 20602
1 

28 2013-05-
17 
11:24:05 

2021-04-
21 
11:21:44 

64 

L8 20402
4 

29 2013-07-
06 
11:12:55 

2021-08-
29 
11:11:08 

103 

L8 20302
5 

30 2013-04-
05 
11:08:16 

2019-09-
18 
11:05:26 

48 

L8 20402
2 

31 2013-07-
06 
11:12:07 

2021-04-
23 
11:09:45 

64 

L8 20402
5 

31 2013-06-
04 
11:13:22 

2021-04-
23 
11:10:57 

79 

L8 20102
3 

32 2013-07-
17 
10:53:58 

2020-09-
22 
10:52:16 

79 

L8 20302
4 

34 2013-11-
04 
11:06:30 

2022-08-
09 
11:05:14 

64 

L8 20402
1 

35 2013-06-
04 
11:11:47 

2021-12-
03 
11:10:06 

64 

L8 20602
2 

37 2013-07-
04 
11:24:29 

2021-11-
15 
11:22:50 

63 

L8 20402
3 

39 2013-05-
19 
11:12:33 

2020-09-
27 
11:10:50 

47 

L8 20202
5 

42 2013-06-
06 
11:01:00 

2022-07-
17 
10:59:12 

48 

L5 20702
0 

43 1986-09-
03 
10:48:48 

2011-05-
03 
11:17:30 

151 

S2 30UY
E 

44 2017-11-
08 
11:12:51 

2022-04-
16 
11:06:21 

20 

S2 30UV
B 

45 2017-05-
25 
11:21:21 

2022-07-
08 
11:21:31 

24 

L5 20302
4 

45 1985-03-
12 
10:35:10 

2011-04-
21 
10:54:26 

159 

S2 30VU
J 

46 2017-05-
04 
11:54:01 

2022-09-
10 
11:53:59 

24 

S2 30UW
G 

48 2017-04-
08 
11:33:21 

2022-08-
10 
11:33:31 

34 

L8 20002
5 

48 2013-06-
08 
10:48:38 

2021-11-
21 
10:46:57 

47 

L8 20102
5 

50 2013-07-
01 
10:54:45 

2022-08-
11 
10:53:17 

48 

L5 20601
9 

62 1984-10-
24 
10:51:20 

2011-10-
19 
11:09:17 

95 

L5 20602
0 

63 1985-01-
12 
10:52:01 

2021-07-
01 
11:33:19 

111 

S2 30VV
H 

65 2017-04-
08 
11:33:21 

2022-08-
12 
11:21:19 

20 

L5 20402
1 

65 1984-04-
17 
10:36:55 

2011-11-
06 
10:57:26 

135 

L5 20602
2 

66 1984-04-
15 
10:49:40 

2011-10-
19 
11:10:29 

112 

S2 30VV
J 

67 2017-05-
01 
11:43:51 

2022-10-
29 
11:33:21 

16 

L5 20202
2 

67 1984-07-
08 
10:26:21 

2011-07-
03 
10:46:59 

95 

S2 30UV
A 

68 2018-04-
20 
11:21:21 

2022-05-
19 
11:21:21 

14 

S2 30VV
K 

69 2017-07-
30 
11:43:51 

2022-11-
03 
11:33:19 

18 

S2 30VW
J 

73 2017-05-
05 
11:21:21 

2022-09-
01 
11:21:19 

20 

L5 20302
5 

75 1984-04-
26 
10:32:18 

2011-09-
28 
10:53:24 

104 

L5 20402
5 

76 1984-05-
03 
10:38:32 

2011-04-
28 
11:00:58 

80 

S2 30UY
D 

77 2017-04-
19 
10:56:21 

2022-05-
08 
10:56:19 

12 

S2 30VU
K 

77 2017-05-
01 
11:43:51 

2022-09-
10 
11:53:59 

3 

L5 20102
3 

77 1984-04-
12 
10:19:10 

2011-10-
16 
10:40:00 

95 
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L5 20402
2 

79 1985-02-
15 
10:40:34 

2011-11-
06 
10:57:50 

80 

L5 20402
0 

80 1984-05-
19 
10:37:04 

2011-11-
06 
10:57:02 

63 

L5 20402
3 

80 1984-05-
03 
10:37:44 

2011-11-
06 
10:58:14 

80 

L5 20402
4 

81 1984-05-
19 
10:38:39 

2011-04-
28 
11:00:34 

63 

S2 30VU
H 

82 2017-05-
08 
11:33:21 

2022-11-
04 
11:54:01 

10 

S2 30UV
F 

83 2017-04-
08 
11:33:21 

2022-09-
29 
11:33:31 

15 

S2 30UX
B 

83 2018-04-
22 
11:06:19 

2022-06-
15 
11:06:31 

10 

L5 20602
1 

83 1984-07-
04 
10:50:38 

2011-10-
19 
11:10:05 

80 

S2 30VU
L 

87 2017-05-
01 
11:43:51 

2022-10-
05 
11:54:11 

10 

S2 30UX
E 

88 2017-05-
05 
11:21:21 

2022-04-
09 
11:21:21 

13 

S2 30UU
G 

89 2017-05-
08 
11:33:21 

2022-11-
28 
11:34:21 

11 

L5 20102
5 

95 1985-10-
08 
10:21:49 

2011-09-
30 
10:41:00 

64 

S2 30UW
C 

101 2017-09-
02 
11:21:11 

2022-12-
15 
11:25:01 

14 

L5 20002
5 

105 1984-10-
30 
10:16:36 

2011-07-
05 
10:35:48 

64 

L5 20102
4 

108 1984-04-
12 
10:19:33 

2011-10-
16 
10:40:24 

48 

S2 31UC
U 

113 2017-04-
09 
10:56:51 

2022-04-
21 
11:06:19 

11 

L5 20202
5 

114 1984-07-
08 
10:27:32 

2011-07-
03 
10:48:11 

63 

S2 30VW
H 

116 2017-04-
08 
11:33:21 

2022-10-
01 
11:21:09 

13 

S2 30UU
C 

118 2018-04-
05 
11:21:09 

2022-06-
08 
11:21:21 

8 

S2 30UU
A 

119 2017-04-
08 
11:33:21 

2022-12-
15 
11:25:01 

10 

S2 31UC
T 

121 2017-04-
09 
10:56:51 

2022-08-
14 
11:06:31 

10 

S2 30UV
D 

125 2018-04-
05 
11:21:09 

2022-05-
27 
11:33:19 

6 

S2 30UU
F 

128 2017-04-
08 
11:33:21 

2022-11-
03 
11:33:19 

10 

S2 31UC
S 

132 2017-04-
09 
10:56:51 

2022-07-
17 
10:56:29 

9 

S2 30UV
E 

133 2017-04-
08 
11:33:21 

2022-11-
25 
11:24:11 

10 

S2 30UU
B 

137 2017-04-
08 
11:33:21 

2022-12-
15 
11:25:01 

10 

S2 30UX
F 

140 2017-05-
05 
11:21:21 

2022-09-
23 
11:08:01 

10 

S2 30UY
B 

152 2017-06-
01 
11:06:51 

2022-07-
20 
11:06:29 

8 

S2 30UU
D 

153 2018-04-
03 
11:33:21 

2022-06-
01 
11:33:31 

5 

S2 30UW
B 

157 2018-04-
05 
11:21:09 

2022-06-
10 
11:06:19 

6 

S2 31UD
U 

162 2017-04-
09 
10:56:51 

2022-09-
03 
11:06:31 

8 

S2 30UV
C 

165 2017-05-
08 
11:33:21 

2022-09-
04 
11:33:19 

4 
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