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1. Contact hours:

Theoretical Practical Theoretical-Practical Laboratorial Others
Total 42 hours
Total work load: 280 hours

. OBJECTIVES
. Plan in an integrated manner the process of collecting and processing geographic information using GIS;

. Choose the appropriate tools for the production of thematic cartography in a GIS environment;

. Acquire discursive capacity related to the production of geographic information in a GIS environment;
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1

2

3. Understand geographic modeling as a way of operationalizing the concepts of spatial planning;
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5. Address processes of urban analysis that directly inform the decision on transformative actions of the territory;
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. To elaborate parametric models using the available geographic information, simultaneously integrating tools of
analysis and transformation of the territory;

7. Understand the analytical methodologies that use georeferenced information and the use of statistical methods of
data analysis for application in this area of knowledge;

8. Development of simulation models and analysis of scenarios of transformation of the territory.
2. PROGRAMMATIC CONTENT

1. Data integration in a GIS environment

1.2. Creating spatial hierarchies

1.4. Searches for geographic and non-geographic attributes
1.5. Production of thematic cartography to support projects

2. Spatial analysis in GIS

2.1. Spatial data models (topological / non-topological and raster)

2.2. Fundamentals of spatial operations (statistics and Boolean)

2.3. Spatial statistics and typology creation (PCA, pattern analysis, cluster mapping)
2.4. Matrix analysis

2.3. Network analysis

2.5. Three-dimensional modeling

3. Elaboration of a GIS-project

4. Elaboration of parametric simulation models integrating GIS information
4.1 Import of GIS data into the parametric programming interface.

4.2 Introduction to parametric programming.

4.3 Development of parametric urban models.




4.4 Development of parametric models using pattern codes.
4.5 Development of simulation models using GIS information.

3. DEMONSTRATION OF THE COHERENCE OF PROGRAM CONTENTS WITH THE LEARNING OBJECTIVES OF THE
CURRICULAR UNIT

The program contents focus on the theoretical understanding of the principles, fundamentals and methods used in
Geographic Information Systems for the characterization and analysis of the urban territory. This understanding forms
the basis of the practice of spatial analysis, geographic modeling and visualization in order to elaborate the formal
documents in urban intervention projects.

4. TEACHING METHODOLOGY (including evaluation)

The curricular unit is divided into intercalated theoretical and practical lessons, progressively providing students with
the necessary knowledge to be able to deal with the practical component of the course.

The evaluation occurs in Regular Season and in Season of Appeal and Improvement.
In the Regular Season the evaluation will be based on:
1. the exercises developed in the classes of the Spatial Analysis component;

2. A final project summarizing the basic themes of the two components Spatial Analysis and Parametric Urban
Design;

3. Afinal presentation - powerpoint or equivalent;

4. A poster (optional), a summary sheet in pdf format and CD containing all elements of the project including
models, DepthmapX files, Rhino and Grasshopper and databases worked so that the results may be verified by
the professors.

Relative weights of the exercises in the evaluation:

Ex. 1-10%
Ex. 2 -10%
Ex. 3 -10%
Ex. 4 —-20%

Ex. 5 —-50% (final project)

Third cycle students have a set of mandatory readings to do. Students should also submit a report about the mandatory
readings in which they will necessarily address 3 of the texts read (1-2 pages dedicated to each of the selected texts)
and 1-2 pages that will make a general overview of the remaining readings. Alternatively, and preferably, students in
the 3" cycle may submit a paper already submitted (or to be submitted) to a conference or journal in which the subjects
given in the course are addressed.

In the second exam and improvement:
The evaluation at the second exam will be made through the improvement of the work developed in the discipline.
Criteria: (1) Quality and accuracy of the delivered work. (2) quality of the report or paper (40% of the total evaluation).

5. DEMONSTRATION OF THE COHERENCE OF THE TEACHING METHODOLOGIES WITH THE LEARNING OBJECTIVES OF
THE CURRICULAR UNIT

Theoretical classes consecrate a set of themes that support the notions and the reflection on the challenges that are
posed to architecture, urbanism and design, in the context of the new demands of the well-being of the people and of
the integrated development of the territories (urban and / or Regional), as well as the main architectural and urban
aspects of the exercise of professional activity, especially regarding the framing and feasibility of the solutions
developed to solve the existing problems.

The framing topics and the execution of solutions will be applied in the practical classes, with the development of small



works in the different thematic areas.
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8. CLASS SCHEDULE

CLASS TYPE PROFESSORS: | CONTENT

#01 (TP) CDH + JNB + | Presentation of the programmatic contents and the functioning of the
JR+SR discipline.

Presentation of the computer programs that will support both the
classes and the practical work.

Presentation of the exercises.

#02 (TP) CDH General concepts about Geographical Information Systems (GIS).
Introductory exercise to GIS (Visualization of the graphical and
alphanumeric component of geographic data).

#03 (TP) CDH + SR | Editing and acquiring alphanumeric attributes in GIS by joining tables.
Graphical representation of geographical objects: methods of
classification of continuous quantitative variables and of discrete and
qualitative variables.

Elaboration and publication of thematic cartography.

#04 (TP) CDH +JR | Vector spatial analysis exercises.
Concepts and exercises of spatial statistics (geostatistics).

#05 (TP) CDH Creation of continuous surfaces (raster) through the interpolation of
points.

Slope maps, shadows, orientation and 3D modeling of the terrain.

#06 (TP) CDH Concepts related to cartographic reference systems.
Coordinate transformation and georeferencing exercises.
#07 (TP) JR+SR Statistic
Data mining

Data analysis (PCA, pattern analysis, cluster mapping)

#08 (TP) JNB+RvZ Presentation of the CIM working environment (GIS + DB + CAD + VPI).
Presentation of visual programming interface (VPI) and introduction to
the basic functions of visual programming.

Construction of a parametric urban mesh. Organization of data by lists
and list trees. Visualization of geometry and data.

#09 (TP) JNB+RvZ Functions of attraction / repulsion of information.
Functions for information filtering.
Application in parametric urban models.

#10 (TP) JNB+RvZ Import and display of geographic information in the CIM environment.
Interactivity between VPI and database (DB).

Import and export of data.

Adding information to DB. Basic understanding of the SQL language.

#11 (TP) JNB+RvZ Construction of parametric models of urban simulation.

Identification of representative parameters of a problem under study.
Identification of indicators that allow to evaluate actions of
transformation of urban contexts. Construction of a project or a
simulation by means of an algorithm. Description of an algorithm




through a flowchart of information.

#12

(P)

JNB+RvZ

Automatic generation of street profiles including analytical information.
Spacematrix. Density and urban form. (Berghauser-Pont and Haupt,
2010)

Application of tools to calculate density indicators in a parametric
environment.

#13

(M)

JNB

Examples of application of the tools studied to urban studies.
Automatic classification of urban typologies. (Gil et al, 2012)
Influence of the territorial depth of the entrances on the behavior /
activity of the streets. (Beirdo and Koltsova, 2015)

#14

(P)

JNB+RvZ

Final Exercise




Cdédigo: Modelagdo Geografica, Urbanismo Paramétrico e Analise Espacial — 3C
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Idioma: Portugués / Inglés

Pré-requisitos:

Docente(s): Cristina Henriques, José Nuno Beirdo, Jorge Ribeiro, Susana Rosado

Endereco Web:

Email: cdh@fa.ulisboa.pt; jnb@fa.ulisboa.pt; jribeiro@fa.ulisboa.pt; srosado@fa.ulisboa.pt

Monitores: Rui van Zeller

1. Horas de contacto:
Tedricas Praticas Teorico-Praticas 42,0 Laboratoriais Outras Total 42,0 horas

Total de horas de trabalho efectivo: 280 horas

2. OBJECTIVOS

1. Planear de forma integrada o processo de recolha e tratamento de informagao geografica com recurso aos SIG;

2. Escolher as ferramentas adequadas a producgdo de cartografia tematica em ambiente SIG;

3. Compreender a modelagdo geografica como forma de operacionalizagdo dos conceitos de ordenamento do territdrio;
4. Adquirir capacidade discursiva relativa a producdo de informacdo geografica em ambiente SIG;

5. Abordar processos de analise urbana que informem diretamente a decisdo sobre ac¢des transformadoras do
territério;

6. Elaborar modelos paramétricos utilizando a informac¢do geografica disponivel, integrando simultaneamente
ferramentas de andlise e transformagao do territdrio;

7. Compreender as metodologias analiticas que recorrem a informagdo georreferenciada e o uso de métodos
estatisticos de analise de dados para aplicacdo nesta area de conhecimento.

8. Desenvolvimento de modelos de simulacdo e andlise de cendrios de transformacdes do territdrio.
2. CONTEUDOS PROGRAMATICOS

1. Integracdo de dados em ambiente SIG

1.2. Criacdo de hierarquias espaciais

1.4. Pesquisas a atributos geograficos e ndo geograficos
1.5. Producdo de cartografia tematica de apoio a projectos

2. Analise espacial em SIG

2.1. Modelos de dados espaciais (topoldgico/ndo topoldgico e raster)

2.2. Fundamentos das operac¢Ges espaciais (estatistica e booleana)

2.3. Estatistica espacial e criacdo de tipologias (PCA, pattern analysis, cluster mapping)
2.4. Andlise matricial

2.3. Andlise de redes

2.5. Modelagdo tridimensional

3. Elaboragdo de um SIG-projecto

4. Elaboracdo de modelos paramétricos de simulacdo integrando informacao SIG
4.1 Importacao de dados SIG para o interface de programacdo paramétrica.

4.2 Introducdo a programacao paramétrica.

4.3 Elaboragdo de modelos urbanos paramétricos.

4.4 Elaboragdo de modelos paramétricos com recurso a codigos padrao.

4.5 Elaboragdo de modelos de simulagdao com recurso a informagao SIG.




3. DEMONSTRAGCAO DA COERENCIA DOS CONTEUDOS PROGRAMATICOS COM OS OBJECTIVOS DE APRENDIZAGEM
DA UNIDADE CURRICULAR

Os conteudos programaticos centram-se na compreensdo tedrica dos principios, dos fundamentos e dos métodos
utilizados em Sistemas de Informacdo Geografica para a caracterizacdo e andlise do territério urbano. Essa compreensao
constitui a base da pratica da analise espacial, da modelagdo geografica e da visualizagdo tendo em vista a elaboracao
dos documentos formais em projectos de intervencdo urbana.

4. METODOLOGIA DE ENSINO (avaliagdo incluida)

A Unidade Curricular esta dividida em aulas tedricas e praticas intercaladas fornecendo aos alunos progressivamente os
conhecimentos necessarios para poderem lidar com a componente pratica da disciplina.

A avaliacdo ocorre em Epoca Normal e em Epoca de Recurso e Melhoria.
Na Epoca Normal a avalia¢do terd como base:
1. os exercicios desenvolvidos na aulas da componente Analise Espacial;

2. Um projecto final sintetizando os temas basicos das duas componentes Andlise Espacial e Projeto Urbano
Paramétrico;

3. Uma apresentagao final — powerpoint ou equivalente;

4. Um cartaz (opcional), folha sintese em pdf e CD contendo todos os elementos do projecto incluindo modelos,
ficheiros DepthmapX, Rhino e Grasshopper e bases de dados trabalhadas para que os resultados possam ser
verificados pelos docentes.

Pesos relativos dos exercicios na avaliagdo:

Ex. 1-10%
Ex. 2-10%
Ex.3-10%
Ex. 4 —-20%

Ex. 5—50% (projecto final)

Os alunos do 32 ciclo tém um conjunto de leituras obrigatdrias a cumprir. Os alunos deverao entregar uma ficha sobre
as leituras efectuadas nas quais abordardo obrigatoriamente 3 dos textos lidos (1-2 paginas dedicadas a cada um dos
textos seleccionados) e 1-2 paginas que fardo um apanhado geral das restantes leituras. Em alternativa, e
preferencialmente, os alunos do 32 ciclo poderdo apresentar um paper submetido (ou a submeter) a uma conferéncia
ou journal em que os temas dados na disciplina sejam abordados.

Na época de recurso e melhoria:

A avaliagdo na época de recurso sera efectuada através do melhoramento dos trabalhos desenvolvidos na disciplina.

Critérios: (1) qualidade e rigor dos trabalhos entregues. (2) qualidade do relatério ou paper (40% da avaliagao total).
5. DEMONSTRACAO DA COERENCIA DAS METODOLOGIAS DE ENSINO COM OS OBJECTIVOS DE APRENDIZAGEM
DA UNIDADE CURRICULAR

As aulas tedricas consagram um conjunto de temas que dao suporte as noc¢Ges e a reflexdo sobre os desafios que se
colocam a arquitectura, urbanismo e design, no contexto das novas exigéncias do bem estar das pessoas e do
desenvolvimento integrado dos territdrios (urbano e/ou regional), assim como, aos principais aspectos arquitecténicos
e urbanisticos do exercicio da actividade profissional, especialmente no que respeita ao enquadramento e viabilidade
das solugGes desenvolvidas com vista a resolugdo dos problemas existentes.

Os temas de enquadramento e a execugao de solugGes serdo aplicados nas aulas praticas, com o desenvolvimento de
pequenos trabalhos nas diferentes areas temadticas.
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8. CALENDARIO DE AULAS

AULA TIPO DOCENTES: CONTEUDO

#01 (TP) CDH + JNB + |Apresentacdo dos conteldos programaticos e do funcionamento da
JR+SR disciplina.

Apresentagdo dos programas informaticos de apoio as aulas e ao
trabalho prético.

Apresentagao dos exercicios.

#02 (TP) CDH Conceitos gerais sobre Sistemas de Informagdo Geografica (SIG).
Exercicio de introducdo aos SIG (visualizacdo da componente grafica e
alfanumérica de dados geograficos).

#03 (TP) CDH + SR | Edigdo e aquisicdo de atributos alfanuméricos em SIG através da juncgdo
de tabelas.

Representacgdo grafica de objectos geograficos: métodos de classificagcdo
de varidveis quantitativas continuas e de varidveis discretas e
gualitativas.

Elaboracdo e publicacdo de cartografia tematica.

#04 (TP) CDH +JR Exercicios de analise espacial vectorial.
Conceitos e exercicios de estatistica espacial (geoestatistica).

#05 (TP) CDH Criacdo de superficies continuas (raster) através da interpolagdo de
pontos.
Cartas de declives, sombras, orientacdo e modelagao 3d do terreno.

#06 (TP) CDH Conceitos relacionados com os sistemas de referenciagao cartografica.
Exercicios de transformacgdo de coordenadas e de georreferenciagao.
#07 (TP) JR+SR Estatistica
Data mining

Analise de dados (PCA, pattern analysis, cluster mapping)

#08 (TP) JNB+RvZ Apresentagcdo do ambiente de trabalho CIM (SIG+BD+CAD+VPI).
Apresentacdo do interfacede programacdo visual (VPI) e introdugdo as
fungBes basicas da programacdo visual.

Construcdo de uma malha urbana paramétrica. Organizagdo de dados por
listas e arvores de listas. Visualizagdo de geometria e dados.

#09 (TP) JNB+RvZ Funcbes de atracdo / repulsdo de informacao.
Fungdes para filtragem de informacao.
Aplicacdo em modelos urbanos paramétricos.

#10 (TP) JNB+RvZ Importacdo e visualizagdo de informagdo geografica no ambiente CIM.
Interatividade entre VPl e base de dados (BD).

Importagdo e exportagdo de dados.

Adicdo de informacgdo a BD. Nogdes basicas de linguagem SQL.

#11 (TP) JNB+RvZ Construcdo de modelos paramétricos de simulagdo urbana.
Identificacdo dos parametros representativos de um problema em
estudo. Identificacdo de indicadores que permitam avaliar ac¢Oes de
transformacgdo de contextos urbanos. Construcdo de um projecto ou de
uma simulagdo por via de um algoritmo. Descri¢do de um algoritmo
através de um diagrama dos fluxos de informacgao.

#12 (P) JNB+RvZ Geragdo automatica de perfis de rua incluindo informagao analitica.
Spacematrix. Densidade e forma urbana. (Berghauser-Pont and Haupt,
2010)

Aplicacdo de ferramentas de calculo de indicadores de densidade em
ambiente paramétrico.

#13 (T) JNB Exemplos de aplicagdo das ferramentas estudadas a estudos de
urbanismo.
Classificagcdo automatica de tipologioas urbanas. (Gil et al, 2012)




Influéncia da profundidade territorial das entradas no comportamento /
atividade das ruas. (Beirdo and Koltsova, 2015)

#14

(P)

JNB+RvZ

Exercicio final




