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DOCENTE TIPO DE AULA TURMAS TOTAL HORAS DE CONTACTO (*)
Antonio Joao Freitas Gomes da Silva OT;PL; T T1; PL1; OT1 3T; 6PL; 50T
Paulo José Relvas de Almeida T; TP T1; TP1 7T; 7TP

* Para turmas lecionadas conjuntamente, apenas é contabilizada a carga horaria de uma delas.

ANO | PERIODO DE FUNCIONAMENTO* HORAS DE CONTACTO HORAS TOTAIS DE TRABALHO ECTS

3° S2 10T, 7TP; 6PL; 5TC 78 3

* A-Anual;S-Semestral;Q-Quadrimestral; T-Trimestral

Precedéncias

Sem precedéncias

Conhecimentos Prévios recomendados

Conhecimentos elementares de matematica, fisica e oceanografia.

Objetivos de aprendizagem (conhecimentos, aptidées e competéncias)
Esta unidade curricular (UC) é uma introdugdo aos sensores e medidas e a sua utilizacdo no oceano. Vérios sistemas de medicédo e
observagao, "state-of-the-art", serdo descritos e discutidos durante o semestre. Os alunos tomardo contacto com varios sistemas de

instrumentacao, aprenderdo o seu manuseamento e utilizagdo no mar. Serdo descritos os grandes programas de observacao do oceano e
as bases de dados existentes.

Este UC visa proporcionar aos alunos:
1. Principios tedricos e praticos de como fazer medi¢des no oceano,
2. Uma introducédo a instrumentagdo oceanografica que é usada hoje em dia,

3. Os requisitos, metodologia e estratégias de amostragem relacionadas com a concecéo de experiencias cientificas e de monitorizacéo
ambiental,

4. Uma apreciagdo das questdes relacionadas com a analise e apresentagdo de resultados.

5. Nogdes sobre as bases internacionais de dados oceanogréficos e a sua utilizacéo
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Conteldos programaticos

1. Introdugédo aos sistemas de observagéo do oceano

2. Transdutores, sistemas de instrumentagdo ativos e passivos e seus limites de medi¢éo
3. Sensores, cadeia de instrumentagdo e conversao analdgica digital

4. Resposta dos sensores, calibracéo e ruido

6. Sensores e as suas caracteristicas:
a. Pressao/Profundidade, Temperatura, Condutividade/Salinidade (CTD)
b. Acusticos ( ABS)

7. Plataformas de observacao fixas e méveis (navios, boias derivantes, AUVs, ROVs, rebocadas, montadas no fundo, amarracdes, radares,
medidores de maré)

8. Observacao de correntes Eulerianas e Lagrangianas
9. Observacéo de correntes superficiais costeiras

10. Observacao da coluna de agua - porqué, o qué, como
11. Sistemas de Monitoriza¢cdo do Oceano

12. Repositorio de observacdes, organizacédo a escala europeia e mundial

Metodologias de ensino (avaliacdo incluida)

As aulas serdo complementadas com leituras e palestras, e ao estudante serdo atribuidos conjuntos de problemas. Além disso, os alunos
irdo trabalhar no laborat6rio para compreender os sistemas de instrumentagdo, e aprender a prepara-los para a sua implanta¢éo no oceano.
O curso termina com uma experiéncia no mar, a partir da qual o aluno fara um relatério final e uma apresentacéo oral dos resultados.

O trabalho da UC incluird também conjuntos problemas que envolvam manipulacéo de dados e apresentagéo dos resultados.

A nota final sera atribuida com base no desempenho em testes (A), na participacdo nas discussdes das aulas (B), nos projetos de
laboratério (C) e na apresentacao oral e relatério escrito que resultem da experiéncia de mar (D).

Nota Final =0.4xA+0.1xB+0.1xC+0.4xD
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Bibliografia principal

Marc Le Menn, Instrumentation and Metrology in Oceanography, Wiley-ISTE, September 2012

Instrument systems manuals and data sheets

Data Analysis Methods in Physical Oceanography, W. Emery and R. Thompson, Pergamon Press, 1997.

Péaginas web dos grandes programas de observacéo e repositério de dados
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Academic Year

2020-21

Course unit

OCEAN OBSERVING TECHNOLOGIES

Courses

MARINE AND COASTAL MANAGEMENT (1st Cycle)

Faculty / School

FACULTY OF SCIENCES AND TECHNOLOGY

Main Scientific Area

Acronym

Language of instruction

Portuguese

Teaching/Learning modality

In the presence of the instructor

Coordinating teacher

Antonio Jodo Freitas Gomes da Silva

Teaching staff Type Classes Hours (*)
Anténio Jodo Freitas Gomes da Silva OT;PL; T T1; PL1; OT1 3T; 6PL; 50T
Paulo José Relvas de Almeida T, TP T1; TP1 1T, 7TP

* For classes taught jointly, it is only accounted the workload of one.
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Contact hours
T TP PL TC S E oT (@] Total
10 7 IE |15 o [0 Ilo [0 | 78

T - Theoretical; TP - Theoretical and practical ; PL - Practical and laboratorial; TC - Field Work; S - Seminar; E - Training; OT - Tutorial; O - Other

Pre-requisites

no pre-requisites

Prior knowledge and skills

Basic knowledge of mathematic, physics and oceanography.

The students intended learning outcomes (knowledge, skills and competences)

This course is an introduction to sensors and measurements and their use in the ocean. Various "state-of-the-art" measurement and
observation systems will be described and discussed during the semester. The students will study several instrument systems and learn on
their use on at sea applications. The large ocean observation programmes and existing databases will be described.

This course aims at providing the students with:

1. Theoretical and practical principles of making measurements in the ocean,

2. An introduction to basic oceanographic instrumentation being used today,

3. The requirements, methodology and sampling strategies related to designing scientific and environmental monitoring experiments,
4. An appreciation of issues relating to the analysis and presentation of results.

5. Knowledge about existing international oceanographic data bases and the way to access them.
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Syllabus
1. Introduction to ocean observation systems
2. Transducers, active and passive instrument systems and their limits to measurement
3. Sensors, instrumentation chain and analog to digital conversion
4. Sensor response, calibration and noise
5. Sensors and their characteristics:
a. Pressure/Depth, Temperature, Conductivity/Salinity (CTD)
b. Acoustic (ABS)
6. Fix and mobile observation platforms (ships, drifters, AUVs, ROVs, towed, bottom mounted, moorings, radars, tide gauges)
7. Eulerian and Lagrangian current observations
8. Observation of coastal surface currents
9. Observation the water column - why, what, how
10. Ocean Monitoring Systems

11. Repository of observations, organization at European and global scale

Teaching methodologies (including evaluation)

Classroom lectures will be supplemented with readings, speakers, and the student will be assigned problem sets. In addition, the students
will work in the laboratory understanding instrument systems, and preparing them for deployment in the ocean. The course ends with an at
sea experiment where the student will be required to work up for a final class report and make an oral presentation of the findings.

Course work will include assigned problems sets involving data manipulation and presentation of results.

Grades will be assigned based on the student's performance in assessment tests (A), participation in class discussions (B), on the laboratory
projects (C) and on the oral presentations and written report of at sea experiment results (D).

Final Grade =0.4xA+0.1xB+0.1xC+0.4xD
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Main Bibliography

Marc Le Menn, Instrumentation and Metrology in Oceanography, Wiley-ISTE, September 2012

Instrument systems manuals and data sheets

Data Analysis Methods in Physical Oceanography, W. Emery and R. Thompson, Pergamon Press, 1997.

Sites of the large observation programmes and international data bases
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