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EPA 2023

PART 1 - Course presentation (Apresentação da unidade curricular)PART 1 - Course presentation (Apresentação da unidade curricular)

PART 2 - Preparing next classes (Preparação das próximas aulas)PART 2 - Preparing next classes (Preparação das próximas aulas)

TODAY….

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023

EPA 2023

Número de créditos:  ECTS atribuídos – 7,5

PART 1 - Course presentation (Apresentação da unidade curricular)PART 1 - Course presentation (Apresentação da unidade curricular)

HOJE….TODAY….

 1,5 h teóricas + 3,5 horas Teórico-práticas: 70h presenciais;  in common classes – theoretical and practical

 5 horas de trabalho semanal  individual: 70 h individual /autonomous work

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023
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EPA 2023

Quais as expectativas para as aulas de EPA?

Students and their expectations towards EPA ?

Ana Carolina

Fernando Torres

João Mendes

Matteo Bianchi
Mariana 
Bernardes

João Pedro

PART 1 Course presentation (Apresentação da unidade curricular)PART 1 Course presentation (Apresentação da unidade curricular)

Ronny Lema

Vasco Florentino

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023

Paisagem - componente fundamental do património Natural, histórico, cultural e cientifico, criando uma identidade (europeia) unica  
(Convenção Europeia da Paisagem - Conselho da Europa, 2000 – Landscape European Convention – search the definition of landscape)

Paisagem - Sistema dinâmico onde os diferentes factores naturais e culturais interagem e evoluem em conjunto, determinando e sendo
determinados pela estrutura global, o que resulta numa configuração particular, nomeadamente de relevo, coberto vegetal , uso do solo e 
povoamento, o que lhe confere uma certa unidade e à qual corresponde um determinado caracter (Cancela de Abreu et al., 2005)

Tempo

Componente
física (abiótica)

Componente ecológica
(biótica)

Componente cultural

Aspectos formais e de 
percepção

Paisagem - landscape

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023

• Landscape can be defined as a 
heterogeneous land area 
composed of cluster of interacting 
ecosystems,  or mosaics of 
interacting patches of different 
types

EPA 2023
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Mosaics

 Landscape features, elements
 Landscape structure

Polygons,            patches
Points Lines (and nodes) 

Gradients (?)

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023

Ecologia da Paisagem - ciência
transdisciplinar e holística que combina a 
dimensão espacial e horizontal das 
abordagens geográficas, com a dimensão
functional e vertical das abordagens
ecológicas (Car Troll, 1939)

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023

Landscape ecology is the study of the reciprocal 
influences of pattern (structure) on processes(function) 
and change (dynamics) of those interactions through 
time. Landscape structure should be quantified to 
understand the relationships of pattern with ecological 
processes.

EPA 2023
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EPA 2023

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023
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APPLIED LANDSCAPE ECOLOGY 
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EPA 2023

Paisagem
Comunidade

Organismo
População

Habitat

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023
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Padrões 
(Estrutura) 

Processos 
(Função)

Alterações 
(Dinâmica) 

• Distribuição de padrões de 
pontos

• Dimensão e forma de 
manchas (polígonos)

• Ecótonos (linhas)
• Conetividade

• Movimentações animais
• Dispersão de sementes
• Interações entre plantas
• Fluxos hídricos

Regimes de perturbação 
(ex: incêndios, cheias)

Alterações do uso/coberto 
do solo

Alterações climáticas

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023

EPA 2023

Applied Landscape Ecology: analysis of landscape patterns, processes and dynamics

Pattern
(Structure) 

Process
(Function)

Change
(Dynamics) 

Distribution patterns of points
Size and shape of patches
Ecotones (lines)
Connectivity

Animal movement
Seed dispersal

Plant interactions
Water flows

Disturbance regimes (ex: wildfires)
Land cover change

Climate change

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023
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 students resort to the use of computer tools already known, namely Geographic Information 
Systems and Pattern Analysis. 

 students cement and deepen the knowledge they have previously acquired about ecology and  
landscape

Objectives (Objectivos)Objectives (Objectivos)

 students can solve real practical situations and questions together,  using the concepts and tools of 
Landscape Ecology, verifying the interest and advantage of their use.

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023

EPA 2023

PART 1 - ANALYSIS OF PATTERNS TO UNDERSTAND PROCESSES
ANÁLISE DE PADRÕES PARA ENTENDER OS PROCESSOS

Course Plan, Sylabus (Conteúdo da unidade curricular)Course Plan, Sylabus (Conteúdo da unidade curricular)

Wildfires:
 Are a landscape driver, 

and
 Explore Resources (e.g., vegetation, 

habitats, food) as many animal  
species

Analysis of distribution patterns of points in the landscape
 Distribution patterns of fire ignitions with quadrat analysis

Analysis of landscape selectivity for points and polygons
 Wildfire (ignitions and burned areas) selectivity per land cover class
 Habitat selection of species with conservation concern (e.g. Iberian lynx)

Analysis of line and patch patterns (size, shape)
 Hedgerows and other linear structures
 Analysis of size and shape of perimeters and burned patches

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023
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PART 1 - ANALYSIS OF PATTERNS TO UNDERSTAND PROCESSES

Course Plan, Sylabus (Conteúdo da unidade curricular)Course Plan, Sylabus (Conteúdo da unidade curricular)

PART 2 - ANALYSIS OF DYNAMICS (CHANGES IN PATTERNS AND PROCESSES THROUGH TIME)
 Analysis of temporal changes in land cover and burned areas using transition matrices: past dynamics

and simulations for the future
 Presentation of case studies

Analysis of distribution patterns of points in the landscape
 Distribution patterns of fire ignitions with quadrat analysis

Analysis of landscape selectivity for points and polygons
 Wildfire (ignitions and burned areas) selectivity per land cover class
 Habitat selection of species with conservation concern (e.g. Iberian lynx)

Analysis of line and patch patterns (size, shape)
 Hedgerows and other linear structures
 Analysis of size and shape of perimeters and burned patches

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023

EPA 2023

EPA 2023

Continuous evaluation (Avaliação continua)

1) Two Working group assignments (2-3 students/group) (60% of final grade)
Dates for document delivery and oral presentation (datas para entrega e apresentação oral):    

 4th April

 9th May

2) One Individual assignment (30% of final grade)

Date for document delivery and oral presentation (datas para entrega e apresentação oral):

 23th May

3) Class attendance and participation (10% final grade)

Exam evaluation (Avaliação por exames)

One exam: questions to solve individually  at home, using data and other available documents 
(1 Exame em 1ª, 2ª época e Época Especial)

Exams for students with continuous evaluation  score/grade below 9,5/20

Minimum grade for exam approval: 10/20 (Nota mínima de 10 para aprovação no exame)

Evaluation and criteria (Métodos de avaliação e critérios)Evaluation and criteria (Métodos de avaliação e critérios)

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023
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EPA 2022

APPLIED LANDSCAPE ECOLOGY 2022

Class Schedule (planeamento das aulas)Class Schedule (planeamento das aulas)

Date Theoretical (8:30-10h a.m) Practical (10:00-13:30h)

14 February Course presentation Preparation of practical class and group assignments

21 February Carnival Carnival

28 February Patterns of points in the landscape; the scale effect Practical example: analysis of fire ignitions with quadrat  approach. Distribution, 
quantification and aggregation index; 

7 March Analysis of landscape selectivity for points and polygons Practical example: wildfire (ignitions points and burned areas) selectivity per 
land cover class; quantification of land cover class area, ignition point location 
and fire ignition selectivity

14 March Analysis of landscape selectivity for polygons. Conclusion. 
Examples of landscape selectivity using wildlife

Practical example: wildfire selectivity. Conclusion.

Quantification of fire extent and burned area;  wildfire selectivity per land cover 
class; comparing with data on fire ignitions ; discussion of results.

21 March Line patterns, distributions and density Practical example: Hedgerow typology in agricultural landscape matrix. 
Implications for management

28  March Shape patterns. Conclusion of the previous exercises; Practical example: Fire extent and burned scars, shape index analysis and 
discussion. Preparing first group presentation; doubts clarification

4 April First Assignment – Group  presentation and discussion Examples of LE applications

11 April Férias da PÁSCOA  -- Easter holidays Férias da PÁSCOA  -- Easter holidays

18 April Landscape dynamics and burned areas Exercise with land cover changes (1995-2015),  using transition matrices

25 April Feriado – Holiday Feriado – Holiday

2 May Simulation of land cover evolution and dynamics;

Landscape diversity and resilience

Scenarios for the study area landscape: fire effect;  analyses by Markov chain 
approach

9 May Second Assignment  - Group presentation and discussion Preparation of the individual assignment: case study selection, objectives and 
methods; oral presentation

16 May Oral presentation of  real case studies; discussion and 
doubts clarification

Landscape ecology and ecological design: practical applications; 

23 May Final Assignment – Individual presentation and discussion; self-evaluation of the course by students and teachers

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023

• Principal - Main
 Rego, F.C.; Bunting, S.C.; Strand, 

E.K.; P. Godinho-Ferreira (2018). 
Applied Landscape Ecology. Wiley, 
1ª ed. 265 pp.

• Secundária – secondary, complementary
 Gergel, S.A., and M.G. Turner (eds.) (2017). Learning

Landscape Ecology. A practical guide to concepts and
techniques. Springer.

 Turner, M.G., R.H. Gardner, R.V. O´Neill (2001). Landscape
Ecology in Theory and Practice. Pattern and Process. Springer.

 Leitão, A.B., Miller, J., Ahern, J. K. McGarigal (2006) Measuring
Landscapes. A Planner´s Handbook. Island Press.

 Mazzoleni S., di Pasquale G., Mulligan M., di Martino P., Rego F. 
(2004) Recent Dynamics of the Mediterranean Vegetation and 
Landscape. John Wiley & Sons

 Forman R.T.T. (1995) Land Mosaics: The Ecology of Landscapes 
and Regions. Cambridge University Press.

APPLIED LANDSCAPE ECOLOGY 2022APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023

Bibliography (Leituras recomendadas)Bibliography (Leituras recomendadas)
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EPA 2023

Informação utilInformação util

EPA 2023

Take note: Take note: 
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Part 2 – Preparing for  next classesPart 2 – Preparing for  next classes

SELECTION OF STUDY AREA TO PERFORM COURSE 
EXERCISES
Regiões PROF (Programas Regionais de Ordenamento Florestal) 
(Administrative Regions for Forest Planning and management)
http://www2.icnf.pt/portal/florestas/profs

7 Active PROFs (after a revision in 2019 of the 21 
former PROFs):
EDM - Entre Douro e Minho; 
TMAD - Trás-os-Montes e Alto Douro; 
CI - Centro Interior; 
CL - Centro Litoral;
LVT - Lisboa e Vale do Tejo; 
ALT - Alentejo; 
ALG – Algarve

Each working group needs to select one region
(among the former 21) PROF - sub-regiões (icnf.pt)

EPA 2023

APPLIED LANDSCAPE ECOLOGY 
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Part 2 – Preparing for  next classesPart 2 – Preparing for  next classes

Student Name Grupo PROF selected
Ana Carolina Antunes Laranjeira 1 Centro Interior
Fernando Tomé dos Reis Torres 2 Entre Douro e Minho
João Mendes Ramos da Silva 3 Algarve
João Pedro Coelho Silva 2 Entre Douro e Minho
Mariana dos Santos Pinto Bernardes 3 Algarve
Matteo Bianchi 1 Centro Interior
Ronny Dario Quijia Lema 4 Trás-os-Montes ou Alentejo?

Vasco de Oliveira Lourenço Florentino 4 Trás-os-Montes ou Alentejo?

Working in groups (of 2-3 students)
Trabalho de grupo (2 -3 elementos)

EPA 2023

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023
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Part 2 – Preparing for  next classesPart 2 – Preparing for  next classes

WORKING WITH IMAGES, GIS
INSTALL AND TEST QGIS 
https://www.qgis.org/en/site/forusers/download.html

Download QGIS

EPA 2023

 Computer 

 S.I.G. software (preferably QGIS; 

ArcGIS can also be used, if preferred)

APPLIED LANDSCAPE ECOLOGY 
Ecologia da Paisagem Aplicada 2023


