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Charting the course for climate change
adaptation

Overcoming technological challenges in coastal resilience and
ocean science domains

Hamza MAZIH (2" May 2024)



Global developments... are driving key challenges...

Population Growing Global
growth inequality warming
World population Unequal distribution By 2050, climate change
projected to reach 9.8 of wealth and could drive 216 million
billion by 2050" resources people to migrate'

Biodiversity and
populations
under threat

From Extreme weather, sea
level rise, and mega-trends

' According to United Nations 2 Based on data of The World Bank

e GRO
2 Fugro's vision and strategy



Investing in our oceans and freshwater systems is vital to
keep the planet safe and liveable
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TOGETHER WE CREp7.
SAFE & LIVEABLE "’°an

Introduce
remote and
digitalised
workflows to
enable a reduce
carbon footprint
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Combine people el

and technology sy
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autonomous robots
& sensors

o

world’s leading
Geo-data expert

DETERMINED PREPARE FOR
TO DELIVER TOMORROW
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The world’s leading Geo-data specialist

Global player with local presence

Our success is determined
by our unique client
solutions, highly skilled
people, market-agnostic
assets and innovative
scalable technology
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O Major office locations
W Europe - Africa

W Americas

W Asia Pacific

m Middle East & India

Fugro portfolio

Geophysical Global positioning
=
i
Metocean Geospatial
S o
Geohazard Geochemical

Geotechnical
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Geodynamic



Some of our market -agnostic assets

\j g — eaS|Iy deployable across global markets
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Conventional MBES hydrograph
survey
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Acquisition Topo-Bathymétrique NHDF
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Client Monitoring Program Purpose & Objectives

. Dynamique cétiere

L Réseau d' “’bservation du Littoral

Plymouth
Saint-Pierre-
Port
Saint-Hélier
Saint-Brieuc
Brest

Vannes

Angers

Nantes

Niort
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Technical solution portfolio
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Hydrographic Solutions

A range of seabed mapping services for fast and high-quality
acquisition of hydrographic and bathymetric data.
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BENEFITS
QO Satellite imagery analysis
¢ @ % supports bathymetry and

2
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environmental mapping
of nearshore environments

Airborne lidar bathymetry captures
fast and high-quality shallow
water bathymetry over large areas

Vessel based multi beam echo
sounder acquires accurate
hydrographic data reaching
all ocean depths

Integrated metocean
observations for accurate
vertical datum reduction
and charting applications

Autonomous underwater
vehicles capture precise and
reliable data for seabed surveys
and environmental studies
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RAMMS 2.0

Rapid Airborne Multibeam Mapping System

Compatible with
uncrewed solutions

Fnhanced 60 Hz / Machine Learning

Dual
lasers

Fugro has used RAMMS to map more than 50,000
km? in the Americas and Europe, meeting international
accuracy standards while also reducing carbon

3x visual water clarity
epth penetration
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. . ~RAMMS Florida System Test
Feature automatic detection results B,

1 5¢ =
|

I m plementatlon: Fug ro * Survey speed: varying 110-140kts —— 718 Sunken Barge and Debris
» Survey altitude: 325 AGL ot = -

RAMMS ALB Solution . oxt depth @ 25 m
= Target e |Lve#_|waarcup | "o ™"

10003 138 m
10007 13.8 m

Qrez2m 10019 138m

- _ -D‘Q‘f D N LN
MBES Reference Area and Target

10020 13.8m Location (2m and 1m Cubes)

10019 19.8 m
10020 19.8 m

Depth Performance: 3x Secchi I A “ :
.3 m v 20
Cube 1Tm CHOS i 7 50
aN" s, " . 10009 9_:, m v :
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Machine Learning Processing o, T Z
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Topo-Bathy site investigations

Cube 2m

Significant CO, emission reduction

@z

¥ Some applications:

Nautical Charting / Habitat Mapping
Coastal zone mapping for coastal
resilience ( flooding modeling, etc.)
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Pre-engagement leveraging from the SatAnalytics tool
Janvier

KD at 490nm - monthly average

Salisbury

Southampton
- Erighton
PortSmotth Waortlmhig ~
Eastbourne
Eournemouth Eastourn
Poole

ALB Depth Penetration (3/KD)

Depth Penetration (m)

Saint-Brieuc
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Implementation: VirGeo® WebGIS platform

Acquisition Topo-Bathymétrique NHDF Acquisition Topo-Bathymétrique NHDF
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Machine Learning Data Classification

RAMMS Viewer

B Water Column B Waveform B Picks
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Implementation: Preliminary Results (Seamless topo-bathy)

Depth (m)

0
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I What are Fugro data enabling?

Niveaux extrémes (pleines et basses mers, périodes de retour 10, 20, 50, 100 ans) nve . Dynamique cétiere

Pleine mer (période de retour 100
ans) - Manche Aantique

Vulnérabilité forte

. Vulnérabilité moyenne

&sri — : : 1 |y Vunérabilits faible

. Dynamique cétiére = 0 < = . Dynamique cétiére
Q &8 Q 8
= =
L]
Engraissement de plus de 2 m/an
A e Engraissement de 0 a 2 m/an ~ tarpan
) e Erosion de 0 4 0,5 m/an »
o .
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Project requirements Overview

P —

Topographic LIDAR

e ———

Macroscala
Scala 1: 1.000.000

1lcm=10-Km

Satellite and Aerial Data

Mesoscala
Scala 1:250.000 &
1lcm=250m E

LiDAR Airborne Data

Mesoscala :
Scala 1:250.000 2+

__1cm=250m Multibeam Data

Microscala
Scala 1: 10

2D and 3D Optical Data

Fine/Micro —scale: in situ observer in situ diver (Scale cm)
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Large-scale Localised

I CSP: high

1247 -184.49C/m* /yr

Lo

Satellite EO
(Large scale monitoring)



Seabed 2030
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of in-transit bathymetric
data to Seabed-2030#




Unlocking Insights
from Geo-data

+33 467592644

¥ h.mazih@fugro.com

A
i=x fugro.com
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