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Modalidade de ensino

Docente Responsavel

Presencial e ou online

Helena Maria Neto Paix&o Vazquez Fernandez Martins

DOCENTE TIPO DE AULA | TURMAS TOTAL HORAS DE CONTACTO (*)
Helena Maria Neto Paixao Vazquez Fernandez Martins TC; S; T; TP T1; TP1; C1; S1 AT; ATP; 2TC; 4S
Fernando Miguel Granja Martins T, TP T1; TP1 8T; 8TP

* 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

10

S2

14T, 12TP; 2TC,; 4S

150 6

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

Precedéncias

Sem precedéncias

Conhecimentos Prévios recomendados

Estatistica e matematica discreta

Objetivos de aprendizagem (conhecimentos, aptid6es e competéncias)

Compreender a importancia dos SIG no ciclo urbano da agua. Adquirir conceitos fundamentais dos sistemas de informagéao geogréfica:
organizacéo, estruturas e formatos de dados; principais processos e operagGes de andlise espacial; visualizacdo de dados geogréficos e
producéo de cartografia temética. Saber aplicar técnicas e processos na caracterizacéo e resolucéo de problemas em dominios da gestado
da agua no meio urbano. Para o desenvolvimento de competéncias nestes dominios, serdo explicados casos de estudo em dominios
selecionados, enquadrados com os objetivos do ciclo de estudos
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Conteldos programaticos

Introducéo aos SIG: Conceitos. AplicacBes e exemplos de SIG. Aquisigao de informagao geogréfica. Tipos de estruturas de dados num
SIG. Projec¢es cartogréaficas: Tipos de projecdes. Sistemas de coordenadas. Georreferenciagdo de imagens raster e retificagdo de
informacéo vetorial. Modelagdo de dados: IDW, polinomial, TIN, Voronoi e Krigagem Ordinaria. Modelacgao hidrolégica: MDT, declives e
perfis

topograéficos, correcdes do MDT, flow direction, flow accumulation, definicdo de linhas de escoamento, definicdo de bacias hidrograficas,
redes hidrogréficas, visualizacdo em 3D. Modelac&o hidraulica: Criacé@o e edigdo de informagéo georreferenciada.

Metodologias de ensino (avaliacdo incluida)

O tempo total de trabalho inclui tempo contacto, estudo autbnomo e avaliacdes. O tempo de contacto organiza-se em aulas tedrico-praticas
para a aprendizagem de novos conceitos e para a realizacéo de trabalhos praticos, em laboratério de informatica, com acompanhamento do
docente.

A avaliagdo de conhecimentos e competéncias adquiridos inclui uma prova escrita, constituida por um conjunto de questdes relativas aos
conteddos programaticos. Poderao existir casos em que o aluno tera que fazer uma oral apés a realizagdo da prova escrita.

Bibliografia principal

Christakos, G. (2005). Analysis and modelling of spatial environmental data. Computers & Geosciences, 31(10), 1302-1304.

Frederick Pearson, I. I. (2018). Map ProjectionsTheory and Applications. Routledge.

Gaspar, J. A. (2005). Cartas e projeccdes cartogréficas. 32 Edicdo Actualizada e Aumentada. LIDEI-edi¢des técnicas, Lda. Portugal: Lisboa.
Huang, B. (2017). Comprehensive geographic information systems. Elsevier.

Johnston, K., Ver Hoef, J. M., Krivoruchko, K., & Lucas, N. (2001). Using ArcGIS geostatistical analyst (Vol. 380). Redlands: Esti.
Lawrence, P. L. (Ed.). (2012). Geospatial tools for urban water resources (Vol. 7). Springer Science & Business Media.

Longley, P. A., Goodchild, M. F., Maguire, D. J., & Rhind, D. W. (2015). Geographic information science and systems. John Wiley & Sons.
Macke, S. (2014). GHydraulics integrates EPANET and QGIS. Obtido de Epanet.de http://epanet.de/ghydraulics/index.html.en
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Academic Year

2022-23

Course unit

GEOGRAPHIC INFORMATION SYSTEMS

Courses

URBAN WATER CYCLE

Faculty / School

INSTITUTE OF ENGINEERING

Main Scientific Area

Acronym

CNAEF code (3 digits)

481

Contribution to Sustainable
Development Goals - SGD
(Designate up to 3 objectives)

6,11,13

Language of instruction

Portuguese and English

Teaching/Learning modality
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Coordinating teacher Helena Maria Neto Paixdo Vazquez Fernandez Martins
Teaching staff Type Classes Hours (*)
Helena Maria Neto Paixdo Vazquez Fernandez Martins TC;S; T; TP T1; TP1; C1; S1 AT; 4TP; 2TC; 4S
Fernando Miguel Granja Martins T, TP T1;, TP1 8T; 8TP

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

Contact hours T TP PL TC S E oT 0 Total
14 iz o |B |l4 I8 I8 I8 | [150

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

Statistics and discrete mathematics

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

To understand the importance of GIS in urban water cycle. To Knowledge the fundamental concepts of geographic information systems:
organization, structures and data formats; main processes and spatial analysis operations; to visualize geographic data and to produce
thematic cartography.

To know how to apply techniques and processes in the characterization and resolution of problems on the areas of water management in the
urban environment. To develop skills in these areas, case studies will be explained in selected domains, framed with the objectives of the
course.

Syllabus

Introduction to GIS: Concepts. GIS applications and examples. Acquisition of geographic information. Types of data structures in a

GIS. Cartographic projections: Types of the projections. Coordinates systems. Georeferencing of raster images and rectification of vector
information. Data Modeling: IDW, Polynomial, TIN, Voronoi, and Kriging. Hydrological modeling: DTM, slopes and topographic profiles, DTM
corrections, flow direction, flow accumulation, runoff definition, watershed definition, hydrographic networks, 3D visualization. Hydraulic
modeling: Creation and editing of georeferenced information.
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Teaching methodologies (including evaluation)

The total working time includes contact time, autonomous study and evaluations. The contact time is organized into theoretical-practical
classes for learning the new concepts and to accomplish practical works in the computer lab, with the teacher supervision.

The assessment of the acquired knowledge and skills includes a written test . Always that is necessary, the teacher can do a oral of the
exam.

Main Bibliography

Christakos, G. (2005). Analysis and modelling of spatial environmental data. Computers & Geosciences, 31(10), 1302-1304.

Frederick Pearson, I. I. (2018). Map ProjectionsTheory and Applications. Routledge.

Gaspar, J. A. (2005). Cartas e projeccdes cartogréficas. 32 Edigdo Actualizada e Aumentada. LIDEI-edi¢des técnicas, Lda. Portugal: Lisboa.
Huang, B. (2017). Comprehensive geographic information systems. Elsevier.

Johnston, K., Ver Hoef, J. M., Krivoruchko, K., & Lucas, N. (2001). Using ArcGIS geostatistical analyst (Vol. 380). Redlands: Esri.
Lawrence, P. L. (Ed.). (2012). Geospatial tools for urban water resources (Vol. 7). Springer Science & Business Media.

Longley, P. A., Goodchild, M. F., Maguire, D. J., & Rhind, D. W. (2015). Geographic information science and systems. John Wiley & Sons.
Macke, S. (2014). GHydraulics integrates EPANET and QGIS. Obtido de Epanet.de http://epanet.de/ghydraulics/index.html.en
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