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The Project Coastal Erosion from Space: Context

General objective: monitoring for adequate
coastal management.

Sentinel 2

Opportunity: satellites provide images with high frequency
and global coverage (S1 and S2: 5 days as revisiting
time).

Necessity: automation of the procedure to extract
the information (massive number of images ~ 3500
km in total).

Challenge: Detection of coastal processes at
different temporal and spatial scales, considering
the actual limitations of satellite data, giving
answers to the needs of the end-user.
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The Project Coastal Erosion from Space: Stakeholders eesa
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The Project Coastal Erosion from Space: Stakeholders eesa

Coastal Erosion = Beach Erosion

Soft and hard coastal engineering measures
i U

Tourism: 12% of Spanish GDP

Beach fill numbers, rates and volumes

Country Total Number Mumber
(vear started) volume of fills of sites
(10% m")
FR {1962) 12 115 26
IT {19%9) 15 36 36
DE {1951) 50 130 )]
NL {1970) 110 150 30
ES (1985) < 1ll0 GO0 400 =
UK (1954) 20 15 32
DE (1974) 3l [1& 13
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The Project Coastal Erosion from Space: Stakeholders eesa

Broader end-
user community

Spanish Champion o Governmental R :
End-User [ institutions Companies

General Directorate for the Coast and the
Sea (Ministry of the Environment)

VICEPRESIDENCIA
TERCERA DEL GOBIERNO
ol ¥ GOBIERNO
DE ESPANA
B\I.A LATRANSICWO ECD&OGICA
a ¥ EL RETO DEMOGRAFIC ‘
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The Project Coastal Erosion from Space: Steps Eesa

1. End-User
Requirements

User @’_\

Requirements <XRGANS

Document

(champion end-user L 7

and broader 3. IH(_:antabria5
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The Project Coastal Erosion from Space: Steps Eesa

1. End-User 2. Viability of the
Requirements requirements

WISH |

ESA Coastal Erosion Project:
User Requirement Document

‘Coastal Resilience and Gishazards Programme.
Technical Report CR/19/053

User Requirement

Requirements Baseline & ,;
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The Project Coastal Erosion from Space: Steps Eesa

1. End-User 2. Viability of the

Requirements requirements 3. Development

ESA Coastal Erosion Project:
User Requirement Document
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The Project Coastal Erosion from Space: Steps

1. End-User
Requirements

2. Viability of the

requirements

ESA Coastal Erosion Project:
User Requirement Document

‘Coastal Resilience and Gishazards Programme.
Technical Report CR/19/053

3. Development

4. Validation
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The Project Coastal Erosion from Space: Steps

esa

1. End-User
Requirements

ESA Coastal Erosion Project:
User Requirement Document

‘Coastal Resilience and Gishazards Programme.
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2. Viability of the
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Requirements of the end-users esa

Products: Characteristics:
Extraction of waterlines based on different ® ® Overcome the horizontal precision limitations of
indicators the images

Change in the application of products from

Extended coastal zone (nearshore-offshore)
1Dto2Dand 3D @

Development of indicators of the coastal state P
as a subcategory of the products ° P 25 years temporal series ( RGANS
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Requirements of the Champion Spanish End-User {Pesa

Y EL RETO

Satellite-derived Products: E ﬁ% T e
« Satellites: Landsat 5, Landsat 8, Sentinel 2

* Types of products: 1D (shoreline) and 3D (bathymetry)

Waterline: Shoreline: Bathy-morphology
Snapshot of the tide position as the Corrected waterline correspondingtoa  Bathymetry of the coastal
satellite passes over. Tidal Datum. area.

LC Pleamar
LC Nivel medio

= | C Bajamar
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esa

Requirements of the Champion Spanish End-User

VICEPRESIDENCIA
TERCERA DEL GOBIERNO
‘GOBIERNO
DE ESPANA MINISTERIO
PARA LA TRANSICION ECOLOGICA ‘
¥ EL RETO DEMOGRAFICO

Pilot sites:

Beaches at the South of

Gulf of Cadiz \ Barcelona
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Satellite-derived Products: new developments esa

Images co-registration g

Before co-registration

Frontal view

Master g
(VHR)

Slave 1

tl t2

After co-registration

Frontal view

Perspective view
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Satellite-derived Products: new developments

Images co-registration g ® Sspecific information on
each site is provided in
the development of the

. . products.

Before co-registration

Frontal view Perspective view

Master G Slave 2

(VHR)

Slave 1

tl t2

After co-registration

Frontal view Perspective view
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Satellite-derived Products: new developments

Images co-registration g
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Frontal view
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Validation of the products in Spain

Validation methodology:

R

1. Visual checking

Check that the products are
consistent with what is expected
in the field

Comparison with in-situ data

2. Accuracy
assessment

3. Skill to detect changes

Changes in different temporal and

spatial scales
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Validation of the products in Spain

Validation methodology:

R

1. Visual checking
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Validation of the products in Spain esa

e Capacity to represent coastal erosion at different temporal and spatial scales

Detection of chronic erosion in Malgrat de Mar (Tordera)
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Validation of the products in Spain esa

Capacity to represent coastal erosion at different temporal and spatial scales
Detection of chronic erosion in Malgrat de Mar (Tordera)

' t oast of the Gulf of Cadiz
Regional

Tasas de cambio
en la linea de costa
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Validation of the products in Spain

esa

Capacity to represent coastal erosion at different temporal and spatial scales

Detection of beach rotation due to seasonal changes in wave in the coast of Castellon

Analysis of Sentinel 2 shorelines:

Cambios en la LC Seasonal changes and beach rotation

B Acrecidn intensa T 1 =T T
Acrecidn
Erosidn

B Erosién intensa

Winter 2018

Summer 2018

Hs[m]
m>=15
: . 01-15
: 05- 1
e SOQUTH W0-05
‘ ARGANS
Cambios de verano 2017 Cambios de invierno
a invierno de 2018 2018 a verano 2018 015 =°° !
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Validation of the products in Spain esa

‘ ) Capacity to represent coastal erosion at different temporal and spatial scales

Detection of sand filled accretion and erosion due to a storm in Malgrat de Mar (Tordera)

SAND FILLED
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Validation of the products in Spain esa

Capacity to represent coastal erosion at different temporal and spatial scales

Detection of sand filled accretion and erosion due to a storm in Malgrat de Mar (Tordera)
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Validation of the products in Spain esa

Capacity to represent coastal erosion at different temporal and spatial scales

Detection of bedforms in the beaches at the South of Barcelona
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Evaluation of the products and conclusions esa

Evaluation — applicability of the products in current practices
»  Participation of the general community of the broader end-users community (other institutions, academies, companies)
+  Workshop Nov/2020:

Availability of auxiliary data to develop the products

iCrees que tienes acceso a suficientes datos auxiliares en tu dreadeinterés? 0 4 8

Dispongo de muy pocos datos auxiliares

Dispongo de algunos datos auxiliares

T TITITFTIFTTFIIFITTITTFTFITTFITIFIFP A

Utility of the products

Dispongo de todos los datos auxiliares necesarios :Cémo valoras la utilidad de los productos derivados de satélite en el marco 054
FFFF % de tus actividades/estudios?

No dispongo de ningtin tipo de datos auxiliares Los productos me resultan muy dtiles

@ 0% - . .

Possibility to immediately apply the products

Los productos me resultan algo utiles

TFTITIT T T TFTITFTFFTF) 0% ¢Coémo de inmediata crees que es la incorporacion de los productos derivados 0 5 5
de satélite a tus actividades/estudios?

Los productos me resultan muy poco utiles

0,
@ 0% Podria utilizar los productos presentados inmediatamente
Los productos no me resultan nada utiles

@ 0%

Podria utilizar los productos presentados en un futuro cercano

Podria utilizar los productos presentados en un futuro lejano

CITTFTITFTIFFT 3%

No podria utilizar los productos presentados en ningun caso

@ 0%
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Conclusions esa

- Satellite-derived products were developed according to the requirements of the End-Users.

- The available products are already valid to be applied in many of the monitoring practices done
nowadays.
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Conclusions esa

- Satellite-derived products were developed according to the requirements of the End-Users.

- The available products are already valid to be applied in many of the monitoring practices done
nowadays.

- Products were validated at various spatial scales and under different hydro-morphological
conditions.

- The analysed products presented an error less than the resolution of the images.
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Conclusions esa

- Satellite-derived products were developed according to the requirements of the End-Users.

- The available products are already valid to be applied in many of the monitoring practices done
nowadays.

- Products were validated at various spatial scales and under different hydro-morphological
conditions.

- The analysed products presented an error less than the resolution of the images.

- Shorelines allowed the verification of morphodynamical processes at diverse temporal scales and the
identification of critical erosion hotspots.

- Even under high sediment concentrations, it was possible to produce quality bathymetry under the
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Conclusions esa

- Satellite-derived products were developed according to the requirements of the End-Users.

- The available products are already valid to be applied in many of the monitoring practices done
nowadays.

- Products were validated at various spatial scales and under different hydro-morphological
conditions.

- The analysed products presented an error less than the resolution of the images.

- Shorelines allowed the verification of morphodynamical processes at diverse temporal scales and the
identification of critical erosion hotspots.

- Even under high sediment concentrations, it was possible to produce quality bathymetry under the
specific conditions. However, the available 3D products today do not allow the monitoring required by
the final End Users.

- Phase 2 of the Project is under development to complete the validation and evaluation of other products
(e.g. beach width) and in other pilot sites (e.g. beaches in the north of Spain). 3
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Available information in: esa

PROJECT WEBSITE
coastalerosion.argans.co.uk

VIDEOS OF THE SPANISH WORKSHOP

& = (C @& coastalerosion.argans.co.uk Q P w

5ii Aplicaciones ¥ Bookmarks E IHPedia - |[HPedia g Sharepoint

-~ Morning session: https://vimeo.com/480714920

Afternoon session: https://vimeo.com/480717649

Coastal Change from Space

WORKSHOP VIDEO END OF PHASE 1

https://coastalerosionwebinar2021.esa.int/ u YUUTUbe
PAPER (PRE-PRINT): CONFERENCE PAPER:
Preprint Open Access You are viewing the latest version by default [v1]

: BOOK CHAPTER

On the use ?f satellite information to de.tect coastal change: Vo o Advances on coastal erosion assessment from satellite earth
Demonstration case on the coast of Spain esanes | Observations: exploring the use of Sentinel products along with

very high resolution sensors
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https://vimeo.com/480714920
https://vimeo.com/480717649
https://coastalerosionwebinar2021.esa.int/
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Detecting coastal change from space: a demonstration case
based on the analysis of time series for the Mediterranean coast
of Spain
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