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Horas de Contacto

(T) Tedricas 0010:00 (TP) Tedrico-Praticas 0000:00

(PL) Préticas Laboratoriais 0012:00 (TC) Trabalho de Campo 0018:00

(OT) Orientacao Tutorial 0002:00 (S) Seminario 0005:00

(E) Estéagio 0000:00 (O) Outras 0000:00
Docente Responséavel Luis Manuel Zambujal Chicharo

Corpo Docente

Docente Tipologias Turmas Horas de Contacto*
Luis Manuel Zambujal Chicharo T;PL; TC; S PL1; PL2; S1; T1; TC1 5.5T; 12PL; 18TC; 2.5S
Ana Maria Branco Barbosa T; PL; OT; S OT1; OT2; PL1; PL2; S1; T1 4.5T; 12PL; 40T; 2.5S

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

Avaliacdo final com Exame? (Sim/N&o)

Sim

Precedéncias

Sem precedéncias

Conhecimentos prévios recomendados

Nocgdes basicas de ecologia e conhecimentos de informatica.
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Objetivos de aprendizagem e a sua compatibilidade com o método de ensino (conhecimentos, aptidées e competéncias a
desenvolver pelos estudantes)

Ap06s concluir a UC, os estudantes deverao:

® Reconhecer a diversidade de produtores, consumidores, processos e reguladores responsaveis pela dinamica dos ecossistemas
aquaticos, em diferentes escalas de variabilidade.

® Discutir e contrastar o funcionamento, redes troficas, regulagdo e metabolismo global em diferentes tipos de ecossistemas aquaticos,
das nascentes ao oceano (ex.: epipelagicos, marinhos profundos, sistemas costeiros dominados por macrdfitas, sistemas de
transicao e ecossistemas dulcaquicolas).

® Reconhecer as implicagfes da conetividade dentro e entre ecossistemas.

® Reconhecer as ameacgas naturais e antropogénicas (ex: sobrepesca, captacao de dgua, mudancas climéticas) e discutir o seu
impacto no funcionamento e nos servigos prestados pelos ecossistemas aquaticos.

® Recomendar estratégias de apoio a gestdo integrada de ecossistemas aquaticos, incluindo solu¢des baseadas na natureza.

® Analisar resultados e integra-los em documentos e apresentag@es orais de cariz cientifico.

Contelidos programaticos

1. Ecossistemas aquaticos: introdugdo. Definicdes, diversidade, classificagdo e servicos ecossistémicos.

2. Ecossistemas aquaticos: perspetiva geral. Produtores e consumidores: grupos funcionais, processos e padroes de distribuicdo. Redes
alimentares  aquéticas: componentes, interacbes e regulagdo. Metabolismo e conetividade ecossistémica.

3. Ecossistemas aquaticos: exploracéo da diversidade funcional. Ecossistemas epipelagicos e costeiros, ecossistemas marinhos profundos,
ecossistemas dominados por macrofitas, ecossistemas de transicdo e dulcaquicolas.

4. Ecossistemas aquaticos: gestdo integrada sustentavel. Conservagdo e restauro: principios e abordagens. Eco-hidrologia e solucdes
baseadas na natureza.

¢As sessfes de cariz prético incluem trabalho de campo, em sistemas aquéticos seminaturais e naturais, dulgaquicolas e de transigédo, a
analise de dados sobre dinamica de ecossistemas (PRIMER) e o desenvolvimento de modelos concetuais aplicados a ecossistemas
aquaticos especificos.

Utilizagdo de metodologias ativas de ensino e aprendizagem (Sim/Nao)

sim
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Metodologias de ensino e aprendizagem articuladas com o modelo pedagogico (destacando as metodologias ativas)

As atividades letivas de contacto (47 h) da UC incluem: (a) aulas tedricas predominantemente expositivas, com periodos para participagao
dos estudantes (7 aulas; 10 h); (b) aulas praticas, em sala de computador (4 sessdes, 12 h), utilizadas para a andlise de dados sobre a
estrutura e dindmica de ecossistemas aquaticos (com recurso ao software PRIMER) e desenvolvimento de modelos concetuais
representativos dos fluxos de carbono na rede tréfica de ecossistemas aquaticos; (c) trabalho de campo (2 sessoes, 18 h), para avaliagédo de
um mosaico complexo de sistemas aquaticos, naturais e seminaturais, dulcaquicolas e de transicao (Reservatério do Alqueva e estuario do
Guadiana); (d) seminérios, utilizados para explorar estudos de caso (2 sessdes, 5 h); e (e) sessdes tutoriais (1 sesséo; 2 h), utilizadas para
apresentacao oral e discussao do trabalho da UC.

A UC inclui ainda 109 h de trabalho auténomo. Este periodo deve ser utilizado para o estudo e aprofundamento das matérias teéricas e
praticas lecionadas e a elaboragéo do trabalho da UC.

O sistema de tutoria eletrénica constitui 0 meio privilegiado de troca de informagdo com os estudantes e disponibilizacdo de material de
apoio ao ensino. Este sistema esta disponivel, apos autenticacéo, a todos os estudantes inscritos na UC. Os estudantes devem manter o
seu e-mail institucional funcional e verificar regularmente a tutoria eletronica. O material de apoio ao ensino (ex.: sumarios, documentos de
apoio as aulas teodricas e praticas, guides de trabalho de campo) sera disponibilizado, semanalmente, através da tutoria eletronica. As
referéncias bibliograficas recomendadas estao disponiveis através da biblioteca da universidade ou seréo disponibilizadas pelos docentes.

Para além dos periodos letivos de contato direto com os estudantes, qualquer duvida relacionada com contetdos ou funcionamento da
UC pode ser esclarecida diretamente através do correio eletronico dos docentes ou presencialmente, no gabinete dos docentes. O horéario
de atendimento dos docentes é flexivel mas agradece-se marcacgao prévia, preferencialmente por e-mail.

Globalmente, os contetidos e organizacdo da UC promovem a integrac@o de conceitos tedricos e aptiddes praticas e o desenvolvimento de
multiplas competéncias transversais (ex.: assertividade, pensamento critico, autonomia, comunicagéo oral, escrita cientifica), facilitando a
concretizagdo dos objetivos da UC.

Avaliacéo

A avaliagdo inclui: (a) um exame escrito individual, com componentes pratico e tedrico (75% nota UC); e (b) um trabalho desenvolvido em
grupo (25%).

O trabalho inclui o desenvolvimento de um modelo concetual generalizado da rede trofica de um tipo de ecossistema aquético selecionado
pelos estudantes e sera apresentado e discutido oralmente na sesséo tutorial. Informagéo adicional sobre o trabalho, incluindo objetivos
especificos, estrutura e datas de submisséo e apresentacao oral, serd apresentada na primeira aula teérica da UC.

A admisséo a exame e aprovacgao exigem: (a) realizacéo e apresentacgao oral do trabalho em grupo; (b) participacdo em pelo menos 75%
das aulas de cariz pratico; e (c) classificagdo no exame e classificacao final na UC superiores a 9,45 valores.

Contributo para os Objetivos de Desenvolvimento Sustentavel (ODS)

13 - Adotar medidas urgentes para combater as altera¢des climaticas e os seus impactos

14 - Conservar e usar de forma sustentével os oceanos, mares e 0s recursos marinhos para o desenvolvimento sustentavel

15 - Proteger, restaurar e promover o uso sustentavel dos ecossistemas terrestres, gerir de forma sustentavel as florestas, combater a
desertificagdo, travar e reverter a degradacéo dos solos e travar a perda de biodiversidade

Utilizacdo de Inteligéncia Artificial, de acordo com a Politica Institucional da UAlg

sim, nos moldes previsto pela Universidade do Algarve, no Despacho RT.89/2026
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Bibliografia principal

¢ Barbosa AB, Chicharo MA, 2011. Hydrology and Biota Interactions as Driving Forces for Ecosystem Functioning. In: Treatise on
Estuarine and Coastal Science, Volume 10, Ecohydrology and Restoration, Chief Eds.: E. Wolanski and D.S. McLusky, Elsevier, 7 ?
47 pp.

® Chicharo L, Muller F, Fohrer N, 2015. Ecosystem services and river basin ecohydrology, Springer, 341 p.

® Fohrer N, Chicharo L, 2011. Interaction of river basins and coastal waters- an integrated ecohydrological view. In: Treatise on
Estuarine and Coastal Science, Volume 10, Ecohydrology and Restoration, Eds.: L. Chicharo and M. Zalewski, Elsevier, 109-150 pp

® Kaiser et al., 2020 Marine Ecology: processes, systems, and impacts, 3rd Ed., Oxford University Press.

® Valiela |, 2015. Marine Ecological Processes, 3rd Ed., Springer-Verlag, New York, 698 p.

Note : Lectures and the course assignment are strongly based on the use of recent SCl-articles.
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Academic Year

2026-27

Course

AQUATIC ECOSYSTEM DYNAMICS

Study Programme

MARINE BIOLOGY (2nd cycle)

Faculty / School

FACULTY OF SCIENCES AND TECHNOLOGY

Course Code

14331053

Scientific Area

CIENCIAS DO AMBIENTE

Scientific Area Abbreviation CAMB
CNAEF Code
420
Teaching Language(s)
English
Teaching Mode In-class
Course Characterization
Year Term* Contact Hours Working Hours ECTS
1° S1 47 156 6

* A-Annual;S-Semester; Q-Quadrimester; T-Trimester
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Contact Hours
(T) Theoretical 0010:00 (TP) Theoretical-Practical 0000:00
(PL) Laboratory Practice 0012:00 (TC) Fieldwork 0018:00
(OT) Tutorial / Orientation 0002:00 (S) Seminar 0005:00
(E) Internship / Placement 0000:00 (O) Others 0000:00
Coordinating Teacher Luis Manuel Zambujal Chicharo
Teaching Staff
Teacher Types Classes Contact Hours*
Luis Manuel Zambujal Chicharo T;PL; TC; S PL1; PL2; S1; T1; TC1 5.5T; 12PL; 18TC; 2.5S
Ana Maria Branco Barbosa T, PL; OT; S OT1; OT2; PL1; PL2; S1; T1 4.5T; 12PL,; 40T, 2.5S

* For classes taught jointly, it is only accounted the workload of one.

Final evaluation with Examination? (Yes/No)

Yes

Pre-requisites

No pre-requisites

Recommended prior knowledge and skills

Basic ecology and computer skills, from undergraduate courses.
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Learning outcomes and their alignment with the teaching method (knowledge, skills and competences to be developed by
students)

After completing this course, students should be able to:

® Recognize the diversity of primary producers, consumers, processes and driving forces underlying dynamics of aquatic
ecosystems at multiple temporal-spatial scales.

® Discuss and contrast the functioning, food webs, controls and global metabolism of different types of aquatic ecosystems, from
headwaters to the ocean (e.g., epipelagic, deep, macrophyte-dominated coastal systems, transitional, lacustrine, palustrine, and
riverine ecosystems).

® Recognize the implications of connectivity within and across ecosystems.

® |dentify relevant natural and anthropogenic ecosystem stressors (e.g., overfishing, water abstraction, climate change), and discuss
their impact on ecosystem dynamics and services.

® Recommend strategies for supporting the integrated, sustainable management of aquatic ecosystems, namely nature-based
solutions.

® Analyze practical datasets and integrate them into scientific documents and oral presentations.

Syllabus content

1. Aquatic ecosystems: introduction. Definitions, classification, and ecosystem services.
2. Aquatic ecosystems: a general perspective. Primary producers and consumers: players, processes, controls and distribution. Aquatic food
webs: components, interactions and regulation. Ecosystem metabolism and connectivity.

3. Aquatic ecosystems: unravelling functional diversity and dynamics. Marine epipelagic, coastal and deep systems, macrophyte-based
systems (saltmarshes, mangroves, seagrass, kelp forests), transitional ecosystems, and lacustrine, riverine and other inland wetlands.
4. Aquatic ecosystems: integrated sustainable management. Conservation and restoration: principles and approaches. Ecohidrology and
nature-based solutions for ecosystem management.

Practical sessions include fieldwork in semi-natural and natural ecosystems, freshwater and transitional, data analysis on ecosystem
dynamics using PRIMER, and the development of conceptual models applied to specific aquatic ecosystems.

Use of active teaching and learning methodologies? (Yes/No)

yes
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Teaching and learning methodologies aligned with the pedagogical model (highlighting active methodologies)

Course contact activities (47 hours) include: (a) theoretical expository lectures, with frequent periods for student questions and participation
(7 lectures, 10 h); (b) computing practical sessions (4 sessions, 12 h), used for data analysis of the structure and dynamics of aquatic
ecosystems with the software PRIMER, and development of conceptual models representative of carbon fluxes in the foodweb of aquatic
ecosystems; (c) fieldwork (2 sessions, 18 h), for exploring a complex mosaic of natural and semi-natural aquatic systems, freshwater and
transitional (Alqueva reservoir and Guadiana estuary); (d) seminars (2 sessions, 5 h), for analysis of specific case studies; and (c) tutorial
sessions (1 session, 2 h), used for oral presentation, discussion, and feedback (peer, lecturer) on the course assignments.

The course also includes 109 hours of individual independent study. This period should be used for in-depth study of the theoretical and
practical content, and for preparing the course assignment.

Communications and announcements from the teaching staff will be disseminated using students institutional emails, through the course
tutorial website. Please check the course tutorial website and your institutional student email regularly. Learning support materials (e.g.,
summaries, lecture support documents) will be made available on the course tutorial website on a weekly basis. Recommended readings will
be available from the university library or uploaded to the tutorial website. In addition to the scheduled sessions, students can clarify any
questions about the content or functioning of the course directly with the lecturers by email or in person at their office. Meetings with the
teaching staff can be arranged flexibly, but must be scheduled in advance (preferably by email).

Overall, the contents and organization of the course promote the integration of theoretical concepts and related practical and analytical skills,
and the development of transversal skills (e.g., assertiveness, autonomy, critical thinking, oral communication, scientific writing), thereby
enabling the accomplishment of course objectives.

Evaluation

The course assessment includes: (a) an individual written exam, with practical and theoretical components (75% course grade); and (b) a
group assignment (25% course grade).

The course assignment includes the development of a generalized conceptual model representing the food web of an aquatic ecosystem
type selected by the students. Course assignments will be presented and discussed orally in the tutorial session. Further details of the course
assignment, including specific objectives, structure and submission and presentation dates, will be provided in the first lecture of the course.

Admission to the exam and course approval require: (a) completion and presentation of the course assignment; (b) attendance of at least
75% of the practical sessions; and (c) final grade and exam grade above 9.45.

Contribution to Sustainable Development Goals (SDGs)

13 - Take urgent action to combat climate change and its impacts

14 - Conserve and sustainably use the oceans, seas and marine resources for sustainable development

15 - Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat desertification, and halt and
reverse land degradation and halt biodiversity loss

Use of Artificial Intelligence, in accordance with UAIg's Institutional Policy

yes
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Main Bibliography

¢ Barbosa AB, Chicharo MA, 2011. Hydrology and Biota Interactions as Driving Forces for Ecosystem Functioning. In: Treatise on
Estuarine and Coastal Science, Volume 10, Ecohydrology and Restoration, Chief Eds.: E. Wolanski and D.S. McLusky, Elsevier, 7 ?
47 pp.

® Chicharo L, Muller F, Fohrer N, 2015. Ecosystem services and river basin ecohydrology, Springer, 341 p.

® Fohrer N, Chicharo L, 2011. Interaction of river basins and coastal waters- an integrated ecohydrological view. In: Treatise on
Estuarine and Coastal Science, Volume 10, Ecohydrology and Restoration, Eds.: L. Chicharo and M. Zalewski, Elsevier, 109-150 pp

® Kaiser et al., 2020 Marine Ecology: processes, systems, and impacts, 3rd Ed., Oxford University Press.

® Valiela |, 2015. Marine Ecological Processes, 3rd Ed., Springer-Verlag, New York, 698 p.

Note : Lectures and the course assignment are strongly based on recent SCl-articles.
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