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Introduction

- Monaco

* “The blue economy is transforming our approach to bathymetric
SuU rveying L Andy Waddington, Hexagon’s VP of Bathymetric Services
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* According to the World Bank, the blue economy is the "sustainable use of
ocean resources for economic growth, improved livelihoods, and jobs while

preserving the health of ocean ecosystem.”
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* European Commission defines blue economy as "All economic activities
related to oceans, seas and coasts. It covers a wide range of interlinked

established and emerging sectors.”

* A United Nations representative recently defined the blue economy as “an
economy that comprises a range of economic sectors and related policies
that together determine whether the use of ocean resources Is

sustainable”.
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The Blue Economy is sustainable use of ocean resources for economic growth,
improved livelihoods and jobs, and ocean ecosystem health.
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; . y : he Blue Economy encompasses many activities...
ECONOMY_

p—

AMARITIME TRANSPORT

traded are

RENEWABLE ENERGY
Sanplay o N - transported by sea, and the volume of seaborne trade is
p‘ SHERIES ) expected to double by 2030 and quadruple by 2050.

role in social and economic development.
Marine fisheries contribute more than
annually to global GDP.

Hore sustainable fisheries can generate
more revenue, more fish and help restore

fish stocks.

Toveism
Ocean and coastal tourism can \
bring jobs and economic growth.
Coastal Least Developed Countries
and Small Island Developing States
receive more than 471 million

visitors per year.

\
CLIMATE CHANGE h
The impacts of climate change on oceans—rising

sea-levels, costal erosion, changing ocean current
patterns, and acidification—are staggering. At the

same fime, OCeans are an impor‘f‘an+
carbon sink and help mitigate climate change.

WASTE MANAGEMENT

in the ocean is from land-based

sources. Better waste management on land can
help oceans recover.

@ WORLD BANK GROUP

To Learn about other aspects of the blue economy, visit www.worl.dbank.org/oceans
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The Blue Economy is sustainable use of ocean resources for econemic growth,
improved Livelihoods and jobs. and ocean ecosystem health.

The Blue Economy encompasses many activities..
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Focus Area

European Commission defines blue economy as ... == —
"All economic activities related to oceans, seas and ~— -
coasts. It covers a wide range of interlinked ' i
established and emerging sectors.” sobs D00 o]
Sustainability

Transport Fisheries Offshore oil & gas

(cargo & ferry)

Shipbuilding
& Ship repair.
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Blue Economy

* A United Nations representative recently defined the blue economy as “an

@ Introduction
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@ Final Remarks

economy that comprises a range of economic sectors and related policies that

together determine whether the use of ocean resources is sustainable”.
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* According to the World Bank, the blue economy is the "sustainable use of
ocean resources for economic growth, improved livelihoods, and jobs while

preserving the health of ocean ecosystem.”

Hydro 22

* European Commission defines blue economy as "All economic activities
related to oceans, seas and coasts. It covers a wide range of interlinked

established and emerging sectors.”

* A United Nations representative recently defined the blue economy as “an
economy that comprises a range of economic sectors and related policies

that together determine whether the use of ocean resources is
sustainable”.
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@ Blue Economy
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@ Blue Hydrography

Blue Economy

Monaco

* According to the World Bank, the blue economy is the "sustainable use of
ocean resources for economic growth, improved livelihoods, and jobs while

preserving the health of ocean ecosystem.”

Hydro 22 -

* European Commission defines blue economy as "All economic activities
related to oceans, seas and coasts. It covers a wide range of interlinked

established and emerging sectors.”

* A United Nations representative recently defined the blue economy as “an
economy that comprises a range of economic sectors and related policies

that together determine whether the use of ocean resources is
sustainable”.
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* The seabed is just submerged land ...
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* in Encyclopedia Britannica

* Hydrography, the art and science of compiling and producing
charts, or maps, of water-covered areas of Earth’s surface.

j Britannica 1)~} %)

Britannica l‘ B E
-}} Britannica 'h]] ]1 ‘,
9] Britannica '?s!h\!";;

A r
e hidrografico Lo 1ac iiac 12
M n h marinha-portugal NOAA \“V sl s
arinna 06/12/2022



* in Encyclopedia Britannica

* Hydrography, the art and science of compiling and producing
charts, or maps, of water-covered areas of Earth’s surface.
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* The terms hydrography and hydrographer are based on an

analogy with geography and geographer and date from the mid- ’ . PN
16th century. Hydrography ordinarily denotes only the study of P .
ocean depths and of the directions and intensities of ocean P . T S
currents. Other facets—such as temperature profiles or mineral b &
content—are covered by the sciences of hydrology and aSSies N BT o
oceanography. A

graphy R S
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* from IHO

* Hydrography is the branch of applied sciences which deals with the
measurement and description of the physical features of oceans, seas,
coastal areas, lakes and rivers, as well as with the prediction of their
change over time, for the primary purpose of safety of navigation and
in support of all other marine activities, including economic
development, security and defence, scientific research, and e

environmental protection. Internationale

International
Hydrographic
Organization
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* from IHO

* Hydrography is the branch of applied sciences which deals with the
measurement and description of the physical features of oceans, seas,
coastal areas, lakes and rivers, as well as with the prediction of their
change over time, for the primary purpose of safety of navigation and
in support of all other marine activities, including economic
development, security and defence, scientific research, and e

environmental protection. Internationale

Hydro 22

International
Hydrographic
Organization

* |n addition to supporting safe and efficient navigation of ships,
hydrography underpins almost every other activity associated with

the sea, ...
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e from IHO
* Hydrography is the branch of applied sciences which deals with the
measurement and description of the physical features of oceans, seas,
coastal areas, lakes and rivers, as well as with the prediction of their
change over time, for the primary purpose of safety of navigation and
in support of all other marine activities, including economic
development, security and defence, scientific research, and e

environmental protection. Internationale

International
Hydrographic
Organization
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* |n addition to supporting safe and efficient navigation of ships,
hydrography underpins almost every other activity associated with >

the sea, ... :
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Hydrography

* Hydrographic data is a collection of several ocean,
sea, ... water covered areas ... physical features.

* depth soundings, backscatter, sediment type, sound
speed, water levels and tides, water currents,
temperature, salinity and other variables are among
the information collected.
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Wi Bathymetry
2 & Backscatter

Mont-Saint-Michel's tide times for 5 Dec - 6 Dec

5:52 PM

0123456768 9 1011121314151617 1819202122230 1 2 3 4 56 7 8 910111213151516171ELQZDZj-Ug0

LV .\

Lapces

L

(” mi Mot

ac ilac

06/12/2022



@ Introduction
@ Blue Economy
@ Hydrography
@ The IHPT

H d ro ra h @ Blue Hydrography
@ Final Remarks

- Monaco

* Along time ago ... hydrography was mostly done manually,
using direct measuring
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* Technology has made it easier:
* topographical surveys
* positioning instrument
e depth measuring instrument,
* motion sensor equipment,
* tide gauge equipment,
* Sound velocity measurement equipment,

Hydro 22

* etc...
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GNSS Operational Options
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* Technology has made it easier:

N
e topographical surveys real-time post-processed signal %
>
* positioning instrument stand-alone .
. . no corrections GNSS Pseudorange | code
* depth measuring instrument, (< 10m)
* motion sensor equipment, base station(s code-
. tid . / ISB AS) DGNSS Pseudorange | differential
tide gauge equipment, (< 5m)
e Sound velocity measurement equipment, . floating-point
. oo ad| RTG,RTS | PPP Pseudorange | o piguities
etc ... (< 25 cm)
integer-fixed
base station(s) RTK PPK Carrier ambiguities
(<5 cm)
improved
network of , integer-fixed
base stations RTN NPPK Carrier ambiguities
November 2022 GNSS Methods Q‘II;Z Gm}
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* Technology has made it easier:
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Hyd rog raphy @ Blue Hydrography

topographical surveys
positioning instrument
depth measuring instrument,
motion sensor equipment,
tide gauge equipment,
Sound velocity measurement equipment,
etc ...
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* Technology has made it easier:
* topographical surveys
positioning instrument
depth measuring instrument,
motion sensor equipment,
tide gauge equipment,
Sound velocity measurement equipment,

Hydro 22

* etc...
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Hydrography

* Technology has made it easier:
* topographical surveys
* positioning instrument
e depth measuring instrument,
* motion sensor equipment,
* tide gauge equipment,
* Sound velocity measurement equipment,
* etc...
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* Technology has made it easier:
* topographical surveys
* positioning instrument
e depth measuring instrument,
* motion sensor equipment,
* tide gauge equipment,
* Sound velocity measurement equipment,

Hydro 22

* etc...
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Monaco

* Technology has made it easier:
* topographical surveys
* positioning instrument
e depth measuring instrument,
* motion sensor equipment,
* tide gauge equipment,
* Sound velocity measurement equipment,
* etc..
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O Introduction

© Blue Economy

O Hydrography

... branch of applied sciences which deals with the measurement,
description and prediction of the physical features ...
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e “ordinarily denotes only the study of ocean depths”

A pipe at the bottom

sverage in this layer (vector plot)

Ocean E/W velocity: red is east, blue is west
ocean u ty: possibly s deop iolated eddy — 800m. 1000m

= W —

S

average in this layer (vector piot)

ocean v Ocean N/S velocity: red is north, blue is south

persistent sc. g layers due to
reflection off macro-zooplankton
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© Introduction
© Blue Economy

O Hydrography

Hydrography

i (| ... branch of applied sciences which deals with the measurement,
TN ¥ description and prediction of the physical features ...

“ordinarily denotes only the study of ocean depths”
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@ Blue Hydrography

Hydrography

Monaco

* |dentifying the borders of any port is essential, in a 3D
fashion, that is why Hydrography is the main source to build

nautical charts and hydrographic models.

Hydro 22 -

* There is an international obligation to provide hydrographic services. All
member countries of the SOLAS (Safety of Life at Sea) Convention are
required to provide hydrographic services for the safe navigation of ships
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= Only 5 Nm from
== the ship (instead

Hydrography “:::
25 from the :
Shipping Corridor)| "% S
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@ Blue Hydrography

@ Final Remarks

| Safety of navigation

Eamne.
RS ERE
e

Overhead View* — Starboard Side View”

(CORST SURRD

[CANADIAN]

aground in NZ, Foto:

Clipper Adventurer Grounding
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@ Diario as Beiras

» Safety of navigation

@ Porto da Figueira da Foz
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Hydrography

e Safety of navigation
* Marine tourism,
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Global distribution of outer continental shelf

e Safety of navigation

* Marine tourism,

* National Marine spatial
data infrastructures,

* Managing, maritime
boundaries, Coastal zone
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=) States that lodged
a submission to the CLCS
~_ States that lodged Preliminary S e
|__] Information but did not disclose the - =~
extent of the area
| Exclusive Economic Zone
- Area of outer continental shelf according to the
Executive Summaries of the submissions
1] Area of outer continental shelf according to Preliminary Information
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@ Introduction
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@ Hydrography

WORLD
ECONOMIC @ The IHPT
Hyd rog raphy FORUM @ Blue Hydrography
@ Final Remarks
Insight Report T . 3
e Safety of navigation 2
- ° 1 1 =
The Global Risks . Natonalmannespatsl B
e
Report 2019 data infrastructures, 2
14th Edition * Managing, maritime
2017 2018 2019 boundaries, Coastal zone

Extreme weather Extreme weather Extreme weather * Risk Management

events events events

Large-scale Natural disasters Failure of

involuntary climate-change

migration mitigation and
adaptation

Major natural Cyber-attacks Natural disasters
disasters
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e Safety of navigation

* Marine tourism,

* National Marine spatial
data infrastructures,

* Managing, maritime
boundaries, Coastal zone

* Risk Management

- « Communications
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Hydrography

Wind Mill- UK, Foto:
greenbang.com

Oil Rig Angola
greenbang.com
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Hydrography

Sustainable blue economy vital for small countries and coastal populations

© Unsplash/Benjamin L. Jones 5230

With the livelihoods of about 40 per cent of the world's population living at or near a coast, the second day of the UN Ocean
Conference under way in Lisbon focused on strengthening sustainable ocean-based economies, managing coastal
ecosystems.
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LIMITES E RECURSOS MINERAIS
DA PLATAFORMA CONTINENTAL PORTUGUESA 4'.'

Nédulos polimetalicos: manganés, niquel e cobalto
» Crostas ferro-manganesiferas: niquel e cobalto
® Sulfuretos polimetilicos: cobre, zinco, chumbo, ouro e prata
Plumas hidrotermais (potenciais sulfuretos polimetalicos)
® Vulcoes de lama: hidratos de metano

Extensao da plataforma
continental para 350 milhas

”
|

Zona Econémlca‘a
Exclusiva de 200 milhas

PORTUGAL
ACORES CONTINENTAL

_“~ Crista Média Atlantica

FONTE: ESTRUTURA DE MSSAD PARA EXTENSAD DA PLATAFORMA CONTINENTA
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* National Marine spatial
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* Portuguese Navy body with administrative and financial autonomy;

* Hydrographic Office and Research Lab
integrated in the Portuguese Research Laboratories Network;

Hydro 22

Part of the

e Regulates Hydrographic cartography and responsible for Nautical
cartography;

« Under strategic supervision of the :

* Ministry of Defense, together with,

Laboratory

* Ministry of Science, Technology and Higher

education,
Nautical an

Hydrographic
Cartography.

?

* Ministry of the Economics and Sea.
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Hydrographic Cartography
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Safety of Navigation
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Pipelines & cable route Survey

Blue Hydrography
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- Monaco

“The blue economy is transforming our approach to bathymetric

surveying”
e Bathymetric surveying is transforming blue economy.

Hydro 22

* There is much more than depths in Hyddrography
* Hydrography is one of the major keys for unlocking the development
of blue economy
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