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4. REA SUPPORT (ASW, MCM & AmphibOps)

in MUS exercises
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www.mgeometoc-coe.org NATO unclassified — releasable to Partners | 2



COEs under the umbrella of ACT

ACT oversees 29 COEs + onein progress to be established soon (CC&S COE in Montreal-Canada)
* Establishment:29
* Accreditation:28

* Periodic assessment:
For all COEs accredited every 3 years
COEs are classified in Clusters
COEs do not receive funding from NATO
COEs cover the gaps within NATO in a functional area
* One foot within NATO

NATO CENTRES OF EXCELLENCE

* One foot outside NATO s
- No part of the NATO Command Structure or of other NATO entities

- More flexibility in the relationship with other international and civilian entities

This presentation does not reflect the opinions, policies, views of NATO or those individual MGEOMETOC COE Sponsoring Nations.
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ABOUT US

What is a NATO Centre of Excellence (COE)?

It is a multi-nationally established and sponsored entity, accredited by NATO, offering recognized expertise

and experience to support the transformation of the Alliance.

COF’s activity focus the four transformation pillars of the Alliance:

!/
- ]
o Wy
CONCEPT DEVELOPMENT DOCTRINE DEVELOPMENT EDUCATION & TRAINING ANALYSIS
& EXPERIMENTATION & STANDARDS & LESSONS LEARNED

This presentation does not reflect the opinions, policies, views of NATO or those individual MGEOMETOC COE Sponsoring Nations.
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ABOUT US

What is the background of the NATO MGEOMETOC COE?

Excellence of the work carried out by the Portuguese Navy GEOMETOC Centre

* Expertise of the Portuguese Hydrographic Institute, a Navy body and National State Laboratory,
internationally recognised

*  Fulfil the existing gaps on Maritime GEOMETOC in NATO

Portugal is the MGEOMETOC COE Framework Nation g3

Lo = o SO

* Romania, Spain and Tirkiye are the MGEOMETOC COE Sponsoring Nations

This presentation does not reflect the opinions, policies, views of NATO or those individual MGEOMETOC COE Sponsoring Nations.
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ABOUT US

Personnel

Knowledge
Management

Education
& Training

Lessons Learned
& Doctrine

Experimentation

& Exercises TOin: 15 ovut Of 21

All Services

Navy

This presentation does not reflect the opinions, policies, views of NATO or those individual MGEOMETOC COE Sponsoring Nations.

Geospatial

Meteorology

Space Weather

Resources
Management

www.mgeometoc-coe.org NATO unclassified — releasable to Partners

Logistics
& Personnel

IT Support




NATO MARITIME GEOMETOC

—

MiSSion @ Meteorology

To enhance the transformation efforts in the field of H

Maritime GEOMETOC to the benefit of the Alliance. Geospatial

Vision

To be an internationally recognized hub of Oceanography

expertise, working to expand the capabilities in the field
of Maritime GEOMETOC. e

=
L
Technology

T

Aim
To explore maritime battlefield environment in order to
optimize the employment of sensors, weapons,

targeting, logistics, equipment and personnel. @D" _/ Data Science

'4 S

'
Space Weather

This presentation does not reflect the opinions, policies, views of NATO or those individual MGEOMETOC COE Sponsoring Nations.
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NATO MARITIME GEOMETOC

HOW does the MGEOMETOC COE enhance the Alliance’s transformation
effort in the development of GEOMETOC Support capabilities?

ACADEMIA

Ry 4
,:,;rr' a
™ ¥ bARTNERS

This presentation does not reflect the opinions, policies, views of NATO or those individual MGEOMETOC COE Sponsoring Nations. I

www.mgeometoc-coe.org NATO unclassified — releasable to Partners 8

* Enabling close cooperation within NATO and between

NATO and partners (including industry, academia and

international organisations), in the development of

collaborative partnerships networks.

* Conducting results-oriented research, studies,
experiments, analysis, education and training, while

applying lessons learned and best practices, within the

Alliance.




REPMUS23
REA MUS ASSESSEMENT

REPMUS23 Exercise:

* REP(MUS) is an experimentation exercise conducted
annually, designed to allow large-scale
experimentation where Operational Communities
work together with Academia and Industry to
develop and test operational concepts and
requirements, technological advances and new
progresses in sensors, actuators, C3, tactics and

procedures on MUS

* NATO MGEOMETOC COE was the REA Group
coordinator in support of AMPHIBOPS/MCM and
ASW
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YUKO AN %
MICRO AUV (SEABER) Z4!

GLIDER (ALSEAMAR)

\\ NATO unclassified —releasableto P



REPMUS 23 — FORCE LAYDOWN (SURFACE VEHICLES)

DRIX USV



REPMUS 23 — COLLECTION FORCE LAYDOWN (AERIAL)

ACECORE Technologies UASs
ZOE, NOA and ASOPUS
(NLD NAVY) - .

DJI Matrice 300
(IHPT — PRT NAVY)




RAPID ENVIRONMENTAL ASSESSMENT(REA)
REPMUS23 CHALLENGES (REPMUS22 SHORTFALLS)

€X ExER

CHALLENGE 01: CHALLENGE 02: CHALLENGE 03:
* Explore new technologies * Explore processing * Explore GEOMETOC
to survey very-shallow techniques to exploit information dissemination
water littoral areas underwater Glider's data solutions into operational
(Topo-bathymetric Lidar / collection into 3D ocean clients
multispectral sensing) structure models

o

7534\” -
o: ezell ~ CGEGMETOC -

2 t UW OP 3. Apart from direction, data
B i ° collection and processing, the

dissemination of information too

This presentation does not reflect the opinions, policies, views of NATO or those individual MGEOMETOC COE Sponsoring Nations.
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oy CHALLENGE 1
SATELLITE DERIVED BATHYMETRY

IN SUPPORT OF AMPHIBOPS & MCM

Sentinel-2 &

Earth observation mission

SATELLITE DERIVED BATHYMETRY

Band 1: Minimum Value (Gray) o o €3
14 . . '

' 52.272675
72
95 "8 ¢
i 0.061514
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CHALLENGE 1
TOPOGRAPHIC SURVEYS - DIGITAL TERRAIN MODELS

IN SUPPORT OF AMPHIBOPS

v

IHPT DJI Matrice 300
PTO8 (Lidar)
UX-31 Heifu T r

drografico

h
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‘r=1
T CEGM
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BEYOND VISION AcEe
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TOPOGBATHYMETRIC SURVEYS — LIDAR/HYPERSPECTRAL
IN SUPPORT OF AMPHIBOPS & MCM

CHALLENGE 1

US PILLS LIDAR TOPOBATHYMETRIC SURFACE

.

SCHIEBEL CamCopter S-100
USO1 (LIDARS AND HYPERSPECTRAL)

THALES

LIDAR UNDERWATER /SURFACE CONTACTS

SCHIEBEL

__'-w

T

echn® \%
HALES

T

A Areté

U.S.NAVAL
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CHALLENGE 1
BATHYMETRIC SURVEYS — SEABED MAPPING

IN SUPPORT OF AMPHIBOPS & MCM

\
e

Marinha

DRIX USV (PTO3)

ARMADA

NATO UNCLASSIFIED
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CHALLENGE 1

BATHYMETRIC & SIDESCAN SURVEYS -
CRITICAL UNDERWATER INFRASTRUCTURES

3 cm. cable

1;

N o \g
M\ Trola Ferries N-J_
L e e

d

2

MicroAUV Seaber (YUKO) (HECLA)
(UKO3, UK04, UKO5) Sidescan
survey

OTTER USV (HECLA-RN)
(UKO6) Bathymetric survey

GAVIA AUV (DNK NAVY)
NATO UNCLASSIFIED (DAO1) Sidescan survey
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CHALLENGE 2
OCEANOGRAPHIC SURVEYS -

PHYSICAL PROPERTIES OF THE WATER COLUMN

IN SUPPORT OF UW
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CHALLENGE 2

OCEANOGRAPHIC SURVEYS -
PHYSICAL PROPERTIES OF THE WATER COLUMN

IN SUPPORT OF UW

Sound Vel & Temperature profile Sound Pressure Level [dB]
LAT 38.25 LON -9.04 TIME 2023091100 N -
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Frequency
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4D Oceanographic Volume

SOUND VELOCITY INFO
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AMBIENT NOISE, MAMMAL
NATO UNCLASSIFIED DETECTIONS



CHALLENGE 2

SOUND TRANSMISSION LOSS

INFORMATION

OCEANOGRAPHIC SURVEYS -
PHYSICAL PROPERTIES OF THE WATER COLUMN

IN SUPPORT OF UW

Depth (m)

=507

543 Hz, Tx depth = 80 m - Point A to Point BW1 TL using FRO3 SVP

Range (km)

100

80

60

40

(gp) Sso uoissiwsuel|

20

NATO UNCLASSIFIED

GEOMETOC DATA ANALYZED TO
SUPPORT
SONAR PROPAGATION
COMPUTATIONS

Sound Pressure Level [dB]
Depth: 50 m - Frequency: 200 Hz

11111

12.124




RAPID ENVIRONMENTAL ASSESSMENT
REPMUS24

Phasel Phase2 Phase3
Integration and Experimentation Directed Experimentation Tactical Experimentation Contex/Phibex
Week 0 [09-13SEP] [16-20SEP] [23-27 SEP]
Reception and Staging REA Challenge 2
[02-06 SEP] Test / Calibrate / Integrate REA Challenge 1 Seabed Warfare Concept
the REA MUS Shallow water / Littoral REA REA Challenge 4
REA from the sea

Challenge 3 - Optimize REA information exchange
from MUS to datahubs and datahubs to operational clients
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CHALLENGES FOR REPMUS 24

.+ * Improve Shallow water / Littoral REA (high resolution bathymetry/topography,

———

S Nt breaking wave height, littoral currents, sea floor bottom type, land coverage, water
column structure, etc.).

A\
'“f“'_/;_ e Bring REA contribution to Seabed Warfare Concept (maximize interoperability and
.~ - optimize efforts in MUS employment in deep water environment).
= * Increase GEOMETOC information dissemination capability (near real time data and
- products sharing solution).

e Conduct REA operations from the sea.

e Link CWIX with REPMUS from the GEOMETOC data exchange viewpoint

www.mgeometoc-coe.org NATO unclassified — releasable to Partners
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DACIA/TOMIS OPEX EXERCISE 24

Training objectives

Contribution to characterize a very
shallow water scenario:

» Support MCM activities

» Topo/Hydrographic surveys
(including land swamp areas)

» Support AMPHIBIOUS activities

?n/Om Point

Our role:

» REA Group Coordination

» REA Plan and C2 of the REA
Exercises/serials

» Assessment of REA technology.

www.mgeometoc-coe.org NATO unclassified — releasable to Partners



NATO MARITIME Thank you

) GEOMETOC
¥ COE

TRANSFORMING MARITIME
ENVIRONMENTAL KNOWLEDGE

[
In mgeometoc-coe X mgeometoccoe

https://www.mgeometoc-coe. org/
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