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The Coastal Change from Space project

2. Geolocation

7%
' f

1. Preprocessing

Ensuring all suitable satellite images are collected.
Cloud filtering method — Percent over coastline.

i '
Master Image - - | Target Image

Tie points generated for the VHR image and 1 HR image.
Spatial shifts are calculated for each tie point then applied
to target image increasing its positional accuracy.
These are filtered based on pixel value similarity to ensure

only reliable shifts between the VHR and HR are applied.
(Yellow = accepted and Red = failed)

| Cloud cover : 45,08 %

Cloud cover : 0,21 %

Cloud cover : 20,11 % x

4. The Waterline Processor
Generation of vector waterlines per
(a) GDAL Marching Squares satellite image.
Algorithm:
Allows for interpixel line
delineation generating smoother

more accurate waterlines.

(c) Quality Control Metrics:
Waterlines are graded based on
structural properties which allow for
a more vigorous visual analysis to be
carried out, ensuring only very
accurate waterlines are passed
through to The Shoreline Processor.

QC

- V. Low Con.

Case0 Casel Case2 Case3

(b) Adaptive Thresholding:

Case4 Case5 Case6 Case7

While testing BNDVI, GNDVI and NDVI, the 20-40 | Low Con.
= e S range is narrowed to remove noise. This 40-60 | Fair Con.
E | 1 l ! allows for the best index to be identified and 60-80 | Hich Con.
Case 12 Case 13 Case 14 Case 15 used on a BEl site/AOI basis. - V. ngh Con.

3. Co-registration
«  The improved HR image is set as the
i new master image and is used to
i co-register the next HR target image in

the series. This target

] ]
s HR-HR .
i ! image then becomes
] ]
o Master ! the next master
1 ]
1

And the process
continues down
the series of

images, co-registering from
newest (2023) to oldest (1984). .- _______1

5. The Shoreline Processor

The waterlines are
converted into
theoretical
shorelines using
auxiliary data
collected on slope,
tide height, mean
sea level height,
and the land-sea
bearing at the
sensing time.
These can then be
used to create a
time series at the
AOI.
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PRESS RELEASE - ESA PROJECT “COASTAL EROSION FROM SPACE”

For the past 3 years 3 specialist it ising the national i d envi ic experts
from five nations have joined with specialists from industry in Earth Observation exploitation to design, develop,
test, manufacture and validate a series of Earth Observation products that will revolutionize how coastal managers
design their policies, plan their budgets and implement the changes required to mitigate the impacts of coastal
erosion.

The consortium led by the British company ARGANS limited, were by the British i the
Geological Survey of Ireland, The Hydraulic Institute of Cantabria, the italian institute of Environment Protection and
Research, and Arctus, a Quebec based company advising the province.

This project was funded by the European Space Agency (ESA).

‘Over the course of the project more than 7000km of coastlines from 5 countries were observed across numerous
differing ies to that the it it i are truly scalable
The sites chosen were selected to represent a variety of coastal envil d clis chang:

-~ =
he consortium has developed a method to op! mberof ;’u;fomu.ready
location accuracy improved waterlines and dat d shore covering 25
ears that have been validated by the leading perts witl the fivgpartners’
nations. These products inter-pixel accuracy, a locally adaptivémgthod to

accurately determine th n of the land/sea boundary prec be scaled
wide. We have also developed a ationmap
hlight coastal features and the: | changes,

These features enable analysis of coastal change associated with key events such as major storms and their surges,
‘or manmade developments such as coasta| defence or the uni f other engineering works.

AN @cesa

Identify and engage Users from National Medias (TV,
Radio, Newspaper) one from each involved country
Develop a professional tutorial in 4 speaking
languages (namely English, Spanish, French and
Italian). Task 1: Develop Tutorial material

Develop communication about project resultsin the 6
targets countries with action toward TV, Newspapers
and Radio medias. Task 2: Deliver Communication
assets to target medias

Consolidates 3 gold products as appropriate.

Task 4: Deliver Final Report
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Targeted at decision makers
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Over 8000Km of coastline was mapped. Thess products deliver inter-pisel acouracy, use @ locally

and can be scaled 1o cover complete nations worldwide. Indeed, each partner ration intendi 1o
We b

strip, their nges
‘Boundaries have been p ymetry
nachiniques based o & long histeey of this technology of in the
sediment loaden waters.
This project has been led by ARGANS Ltd who formed a partnership consisting of an EQ based
irformation service provider proup of Earth Observations and Data experts comprising ARGANS Ltd
(UKJFr], isardSAT [Spain) and Rk prablic

n Sgai of s Teanaisii Esnisisica v
# Reto Demagrifis (MITECO), Geological Surery Iretand, the Irish Department of Envircrment
Gimate and ARCTUS he

comemunities of Quibec. For the CON an additional national sxpart from aly was adsed o the
consordum, ental Fratectson
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The value of EO explained



This document has been designed to help the reader (coastal managers) better understand
the utility of Earth Observation (EO) products through an explanation of:

Introduction to
Coastal Erosion

-

e

Satellite data in Marine EO Products Coastal change
Spatial Planning data service

e

/

Data access




Tailored products that enable
cost-efficient coastal planning.

BASELINE

Sentined-2 only
Coregistration is
conducted BUT
lmagery not provided
All available waterfines
Datum related
shoecelines

PRECISION

* Sentinel-2 & LANDSAT

* BASEUNE «

* Co-regitered imagery

o Annoal coastal strip
classification map
based on year of chents
choosing

PRECISION +

Sentined-2 & LANGSAT
PRECISION «

Datum shorelines
supported by suxliary
data

Annual coastal strip
classification maps.

PROTECTING
YOUR COASTLINES

Erosion 15 » natural process, ampified by cimate change, that
also varies due 1o season and human development

Mapping coastime change using satellite observations enables 3
nationwide perspoctive to monitor the effect of these changes
over multiple timescales.

OPTIMISE COASTAL
PLANNING DECISIONS

v COST EFFECTIVE
v/ SUITABLE FOR REMOTE & INACCESSIBLE AREAS 0 aetVER
v APPLICABLE EVERYWHERE

Coastal retreat can vary dramatically through the seasons and will be
exacerbated by climate change.

These, analysing a range of spatial and temporal scales is the only option for a
comprehensive understanding of coasline experiences long term change and
3also Identifies the complex patterns of seasonal gain and loss. This kmowledge
will guide effective coastal protection management.

u At a national scale, hotspots of coastal
change can be identified,

a Regional differences can be visualised
10 assess napidly retreating parts of the
coastline,

An annual shoreline product shows
how the average location of the
shoreline changes through time, This
can demonstrate whether shereline
change is seasonal or part of a long
term trend,

Annual shorelines are compiled to
establish an erosion rate.

To spread the message at
conferences, fayresand even

&
fom gp?

EARTH OBSERVATION
PRODUCTS AT
SCALE

WATERLINES

The waterline processor automanically
determines the extent of the land-sea
boundary from a satellite image.

These waterlings are then projected
using auxilary data 1o provide a
datum-based shoreline.

SHORELINE TIME-SERIES

Continuous shorelines can be
mapped over decades using the
Sentinel satellite data. Coastal

LAND USE ASSESSMENT

Land use maps help in the
characterisation of risk for coastal
management. The landward boundary
of the ltoral zone is deliminated
through three main coastal areas: the
backshore, the buffer zone and the
beach.

v DUCT

QUALITY
v ED VALIDATION

ACCURED




La mer gogne du terroin

Y
ARGANS

NEWS

Home | Cost of Living | War in Ukraine | Climate | UK | World | Business | Politics | Culture | Tech

Coastal erosion

oo

Work on £4.3m sea defence New lifeboat launcher overcomes

Beach beauty spot eroding into
project to start erosion challenge

sea, residents fear

L) | :
Youngsters pose for photos on Coast road at risk of 'catastrophic  Safety and erosion fears over Public warned to stay clear of
rock fall cliff edge collapse' parking on beach landslip

How can space data
shape more robust coastal
management plane?
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ARGANS QI@ view a1 34 employees

Environmental Services
Plymouth, Devon « 1,032 followers

al Intefigenc

About us

ARGANS, is 3 UK-registered company with headquarters based in Plymouth UK, offices in Sophia-
Antipolis and Brest, and staff located in London and Southampton. We are specialists in satellite-based
Earth Observation, remote-sensing applications and services, and geographical information systems
used to map and monitor the marine, atmospheric and terrestrial environments.

ARGANS eee

1,032 followers

mo
ARGANS we're very pleased to present their work on improving Disaster Resilience
in Ghana & East Timor at #GEOBusiness. The talk focused on coastal change
identifying and monitoring how coastal resilience can be developed. Our approach
showed that through improving terrain models & associated flood forecasting a
better understanding of coastal dynamics can be achieved.

#EarthObservation #RemoteSensing #CoastalChange #flooding

SATELLITE DERIVED
BATHYMETRY

ARGANS
NS,
1,032 followers
1mo
It was great to meet with one of our previous clients Laurent Kerléguer - Director
General of SHOM - at the i ; graphic O ization (IHO) General

Assembly this week.

If you are interested in learning more about the project on the global application of
Satellite Derived Bathymetry, please see our website at https://sdb.argans.co.uk/

Observing the Earth from Space.

Matching solutions to expectations.

Follow the link
below to learn more

ARGANS
RGANS, 1,032 followers
2mo - ®

Excited to announce that ARGANS Ltd. will be
attending the International ...see more

SURVEYING YOUR
COASTAL WATERS

-

PROTEETING
YOUR COASTLINES

-

Erosion i3 8 natural process, amplified by cimats change, Dt b, s.rveys are expensive, require consderable training and
150 varies due t0 season and human development. G Sond i

Jacese Derived Bathymetry provides the answer ta rapidly

Mapping comstine change using satet
nationwide perspectve to monitor nm--—_.- crnoitring coastal waters over mary time seris f required.
‘over muliple timescales.

ARGANS o
@ 1,032 followers

8mo - Edited - ®

ARGANS Ltd are at the GEO Blue Planet
Symposium in Accra, Ghana,

GEO Blue Planet
5th Symposium

(Geo

BLUE PLANET

24th — 28t Oct 2022

ARGANS isat

...See more

ARGANS coe
@ 1,032 followers
8mo - ®

Martin Jones from ARGANS has presented
today at the Plymouth Coastal ...see more




www.argans.co.uk

0 days 00 hours O7 minutes

~ Sentinel-2 constellation:
summer solstice



UKSA Enabling Technology -

UK SPACE
7%\ AGENCY

support developing nations.

a global capability to

European Open FRO
Science Cloud =
programme

DEFRA Coastal monitoring and
historical change. Adaptable

methodology to determine coastal

change in England and Wales

AN
Department

for Environment
Food & Rural Affairs



CE Discussion points

* ESA Communications Department

* Working with a funded User Community of
Experts

 Workshop with International Financial
Institutions

* European Open Science Cloud (EOSC) “horizontal
services



Mappingthe
complete GB
mainland

&
Open Clouds
&RE for Research
Environments

Time series in
Ghana

Linking to sediment sources
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Satellite Derived Waterlines
Datum Referenced Shorelines
Coastal Land Classification

Time series
Final Report

B8l ARG-003.055-FR
Date: 20/06/2023
paze

Coastal Erosion from Space ‘

CCN2 - Final Report (December 2022 to June 2023)

ReF:SO-RP-ARG-003-055
Date:20/06/2023

Customer: ESA
Contract Ref.: 4000126603/19/1-LG
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