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Abstract 
 

Urban and territorial planning and management have increased their presence at the center of political 

and technical concerns as a determining factor for economic and social growth. The introduction of the 

development of green infrastructure as an instrument for territorial management that seeks the creation 

of a continumm naturale, and whose main objective is the preservation and enhancement of ecosystems 

and their services, provides the opportunity to manage the territory in a sustainable perspective. 

However, in Portugal, the way the green infrastructure managing instrument is mapped and framed 

lacks regulation and effective management tools and guidelines for its implementation and monitoring. 

 

This work, therefore, is created from the need to develop a new methodology for green infrastructure 

mapping, namely at the municipal level, due to a lack of vision and effectiveness in relation to the current 

use of this territorial management instrument. 

 

To better understand the practical outcome of the current mapping criteria for green infrastructure the 

mapping methods were analyzed and systematized to comprehend the weaknesses, strengths and 

challenges that the current approach faces. Following this analysis, a new mapping approach for green 

infrastructure was developed. The development of the new approach focuses on the use of land cover 

related to the potential of providing ecosystem services associated to each land cover type. The result 

of this approach is a green infrastructure with complementary information, provided by the ecosystem 

services, that can be used as starting point to develop measures and guidelines for managing the 

territory. 

 

For full comprehension of the applicability, the approach was tested with a more updated land cover 

base to analyze the differences and the thematic of attributing weights to the ecosystem services was 

discussed. To conclude this study, some challenges and barriers that need tackling were identified, as 

well as, some recommendations for the future developments of the approach. 

 

 

Keywords 

Municipal Green Infrastructure; Territorial Management Tools; Land Cover; Territorial Planning; 

Ecosystem Services; Alentejo. 

  



V 

 

Resumo 

 

O planeamento e a gestão das cidades e territórios estão cada vez mais no centro das preocupações 

políticas e técnicas por serem fatores determinantes para o crescimento económico e social. A 

introdução da estrutura ecológica como um instrumento de gestão territorial que procura o 

desenvolvimento de uma infraestrutura verde, contínua entre si, e que tem como principal objetivo a 

preservação e o melhoramento dos ecossistemas e dos seus serviços, insere no planeamento territorial 

a oportunidade de gerir o território de uma perspetiva sustentável. No entanto, a estrutura ecológica 

municipal carece de efetivas medidas de gestão para a sua implementação e consequente 

monitorização. 

Este trabalho parte, portanto, da necessidade de adotar uma nova metodologia de delimitação de 

estruturas ecológicas, nomeadamente à escala municipal, derivada de uma falta de visão face à 

utilização atual deste instrumento de gestão territorial, consequência dos critérios atuais de delimitação.  

Adaptando a aplicação de Infraestruturas Verdes no contexto dos Instrumentos de Gestão Territorial 

em Portugal, estuda-se numa primeira instância os métodos de delimitação de Estruturas Ecológicas 

Municipais de modo a criar uma base de justificação para a nova abordagem, permitindo identificar as 

falhas existentes dos critérios em vigência. De seguida dá-se o desenvolvimento da nova abordagem 

que tem como foco a utilização da ocupação do solo como base para a delimitação, relacionada com o 

potencial de providenciar serviços de ecossistema associado a cada tipo de ocupação do solo. O 

resultado desta abordagem é uma estrutura ecológica que potencia a sua utilização como instrumento 

de gestão territorial por conter informação complementar face ao estado e às necessidades do território.  

Por fim, confronta-se a nova metodologia aplicando a mesma à ocupação do solo atual e introduzindo 

a temática de atribuição de pesos aos diferentes serviços de ecossistema. Em conclusão deste trabalho 

são identificados alguns desafios e barreiras a ultrapassar, bem como a apresentação de algumas 

recomendações caso se dê o desenvolvimento e aplicação real desta metodologia. 

 

Palavras-Chave 

Estrutura Ecológica Municipal; Instrumentos de Gestão Territorial; Ocupação do Solo; Planeamento 

Territorial; Serviços de Ecossistema; Alentejo.  
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CHAPTER 1: INTRODUCTION 

 

1.1. Context 
 

The EU strategy on Green Infrastructure (GI), establishes the development of GI as a key step towards 

the success of the EU 2020 Biodiversity Strategy. The development, preservation and enhancement of 

healthy green infrastructure aids to halt the loss of biodiversity and enables ecosystems to deliver many 

services to people and nature. Mapping ecosystems services is at the core of the EU Biodiversity 

Strategy as basis for the development and planning of green infrastructures 

Although the concept of green infrastructure and its use as a tool in spatial planning is not novel, there 

are still many challenges to be faced. These vary across geographical and legal contexts. In Portugal 

GI has been formally introduced into national legislation in 1999. It is since then compulsory to be 

considered in regional and local plans. Here, the inexistence of clear and meaningful guidelines for 

consistent mapping methods across municipalities creates a mismatching patchwork of local GI. 

Therefore, there is the need to search for new mapping approaches that ensure internal consistency 

and spatial continuity.  

The theme for this dissertation first began as a proposal from DGT to use the land cover cartography in 

other contexts and explore its applicability and from that came the proposal of linking green infrastructure 

and land cover in spatial planning. This proposal then led to conversations about developing a new 

approach to map green infrastructure that had as a base the land cover cartography mapped by DGT.  

The concept of ecosystem services (ES) and green infrastructure are connected in that, the first, 

illustrates the dependency of human well-being on ecosystems and their services, while the second 

contributes for the enhancement and safeguarding of the provision of the first one. However, the GI 

concept has more potential to effectively communicate the benefits of conservation and sustainable use 

of natural resources for society. This dissertation will focus on exploring a new mapping approach for 

green infrastructure which will use as a base a land cover map, by taking advantage of two aspects: 

land cover maps present a countrywide cover using a consistent classification, and literature has shown 

that land cover classes are directly related to the provision of ecosystem services.  

Thus, it is hypothesized that using land cover maps reclassified with the capacity/potential that each 

class possesses of providing an ecosystem service can be a suitable mapping approach for GI. And 

that it has the potential of setting ground for the development of a planning tool that will not only actively 

contribute to the conservation and enhancement of ecological and biological functions of the territory 

but will also facilitate the management of the territory by providing information regarding the state of the 

land and of the provided ecosystem services, allowing the development of more suitable measures. 

As this exploratory approach is focused on the GI mapping rather than on the mapping of ecosystem 

services, to make it operational a case study area was chosen for which ecosystem services had been 
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already mapped. The only existing study in Portugal that evaluated and mapped ES is the PT MAES 

Study for the Region of Alentejo and so, therefore, the case study area will be Alentejo. 

The PT MAES Study1 was developed following the Target 2 - Action 5 of the EU 2020 Biodiversity 

Strategy which states that “Member States with assistance of the commission will map and assess the 

state of the ecosystems and their services in their national territory by 2014, assess the economic value 

of such services, and promote the integration of these values into accounting and reporting at EU and 

national level by 2020”. A team of experts from IST2 developed the study and ICNF3 financed it. 

Therefore, the practical component of this dissertation will focus on the Region of Alentejo. 

As above mentioned, the GI concept was introduced in the Portuguese legislation in 1999, translated 

into “regional structure for environmental enhancement and protection”4 in regional planning tools and 

“municipal ecological structure”5 in local planning tools. For the benefit of communication here on after 

only the term “green infrastructure” is used, even when specifically referring to Portugal and to the 

Portuguese legislation framework. 

 

1.2. Objectives 
 

The purpose of this dissertation is to understand if mapping green infrastructure having as a base 

a land cover map has potential to be used as an approach for mapping GI in the context of the 

spatial planning.  

To structure this approach and to validate its applicability four objectives were outlined to systemize the 

different phases of this study that led to the realisation of the main objective: 

Objective 1 – To analyse and discuss the mapping practices of the GI included in the local 

planning documents (municipal masterplans). Synthesizing their mapping criteria and legal 

framework will provide a better understanding of the approaches used, how the instrument is legally 

framed and how it is managed, leading to conclusions on the diversity of criteria used, and 

concomitantly, to arising cross-boundary issues; 

Objective 2 – To outline a methodology to produce a reclassified land cover map based 

on an existing ecosystem services map. In this case relating the PT MAES Study to the Portuguese 

Land Cover map classes (COS6); 

                                                           
1 The team responsible for the PT MAES Study and ICNF very kindly allowed the use of their study and their results to be used 
in this dissertation. 
2 Instituto Superior Técnico - Faculty at the University of Lisbon  
3 Instituto para a Conservação da Natureza e da Floresta -Nature and Forest Conservation Institute 
4 Estrutura Regional de Valorização e Proteção do Ambiente - ERPVA 
5 Estrutura Ecológica Municipal - EEM 
6 Carta de Ocupação do Solo – Land Cover Cartography 
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Objective 3 – To map green infrastructure having as a base the reclassified land cover 

map, comparing it to the GI in place as mapped in the local planning documents (municipal 

masterplans); 

Objective 4 – To critically assess the results to explore the possibility of proposing a new 

mapping approach for green infrastructure. 

 

1.3. Structure 
 

This document is organized in four chapters. Chapter 1 focuses on explaining the purpose of this 

research by introducing the subject and by establishing the objectives, and by explaining the structure 

and methodology followed. Chapters 2 and 3 are organized by literature review concerning the theme 

in question, green infrastructure and ecosystem services respectively, followed by a practical exercise 

in the case study area. 

Chapter 2 begins with analysing the evolution of green infrastructure (2.1), followed by the legal context 

of GI in Portugal (2.2) and in other countries (2.2.1). It is followed by the criteria used for green 

infrastructure mapping in Portugal (2.3). The case study exercise in this chapter (2.4) focuses on the 

analysis of 22 municipal masterplans from the Region of Alentejo. 

Chapter 3 focuses on ecosystem services. The literature review explains the origin of ecosystem 

services approach (3.1), what they are and how they have been addressed. Section 3.2 is dedicated to 

ESS mapping. It explains the different type of approaches and present challenges. The case study in 

this chapter (3.3) aims to produce a reclassified, by the capacity of providing ecosystem services, land 

cover map and to map green infrastructure using the reclassified land cover map.  

Chapter 4 focuses on the discussion of the obtained results as well as the testing of the applicability of 

the approach. The approach is tested for the year 2015; the compliance between the municipalities GI 

and the reclassified land cover GI is tested and weights are introduced to the matrix to understand their 

impact. 

Chapter 5 focuses the conclusion of the dissertation where the thoughts collected throughout the study 

are listed and some recommendations and comments regarding the future of this approach are made. 

 

1.4. Methodological approach 
 

In this section, the methodological approach outlined here is the one followed throughout the 

dissertation, having a focus in the practical exercises in case study area, and each phase being clarified 

and illustrated (Figure 1). 
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The masterplans and other legal documents were submitted through a process of content analysis and 

categorization. Information regarding the criteria, objectives and management guidelines were collected 

and synthesized into a table (see Annex 2). 

After, to comprehend the level of discrepancies regarding the representation techniques, two of the 

Municipal Green Infrastructures (MGI) were aggregated. Due to the high level of discrepancies, the 

Municipal Green infrastructures went through a process of harmonization to create a base for 

comparison for the reclassified land cover green infrastructure.  

To build the reclassified land cover, the used land cover map (COS 07) was associated to the matrix of 

the capacity to provide ecosystem services and mapped. The matrix results from the combination of the 

Burkhard et al. (2009) approach with the values retrieved from the PT MAES Study. The values were 

submitted to a process of harmonization which is further explained in Chapter 3. 

After the reclassified land cover map was finished it was possible to map the reclassified land cover 

green infrastructure and, with this map it was possible to explore the potential of this approach. To 

understand the level of matching between the reclassified land cover green infrastructure and the 

aggregated green infrastructures from the municipal masterplans were overlaid. 

To explore the approach a new reclassified land cover green infrastructure was mapped, for 2015. 

Mapping a reclassified land cover GI having as a base the land cover map for 2015 provides a more 

accurate base for comparison, since both municipal GI were mapped in 2017. In addition to this, the 

attribution of weights to each ecosystem service was tried to understand the impact that it can have in 

the spatial expression of the green infrastructure, as well as, the potential it offers to the green 

infrastructure as a managing tool. Then the results obtained were discussed, the challenges pointed, 

and recommendations made. 
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Figure 1: General task methodology 
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CHAPTER 2: GREEN INFRASTRUCTURE 
 

2.1. Evolution of Green Infrastructure concept 
 

The concept of green infrastructure, “an interconnected network of green space that conserves 

natural ecosystem values and functions and provides associated benefits to human 

populations” (Benedict & McMahon, 2000: 5) is rooted in much earlier concepts such as Greenways, 

Ecological Networks or Ecological Corridors, paying various attention to nature conservation and social 

uses. Notably in more urbanized contexts it has evolved from planning of green spaces and activities 

into a novel approach to sustainable land-use planning. Within nature and biodiversity conservation 

strategies at the European level have increased over time and it has been adopted by the Member 

States namely through its implementation into territorial management systems (Benedict & McMahon, 

2000; Mell, Allin, Reimer, & Wilker, 2017; Ramos, Reis, Condessa, & Ferreira, 2012). 

 

The idea of developing a green infrastructure originates from the concerns regarding the connection 

between parks and other green spaces for the benefit of the population, the preservation and 

connectivity of natural areas to generate benefits for biodiversity conservation and the containment of 

habitat fragmentation. It has been suggested that the exemplar designs of Frederick Law Olmsted and 

Ebenezer Howard were fundamental to the development of green infrastructure thinking. The idea of 

linking the ecological suitability (e.g., building on a MacHargian approach) and societal demands of an 

area have now been taken as a given in landscape planning (Benedict & McMahon, 2000; McMahon, 

2010; Mell, 2008).  

Olmsted’s work in New York and Boston is still discussed by many green infrastructure researchers as 

early examples that promoted the integration of form and function that led to landscape multi-

functionality. It was driven by the consequences of the industrial movement which resulted in an increase 

in immigration and a surge in urban development. An example of his work is the Boston “Emerald 

Necklace”, a system of interconnected parks, natural areas, drives and promenades, that provided 

residents and visitors relief from the pollution, noise and stress of life. In the UK Howard’s work promoted 

similar values as Olmsted’s. Howard’s vision was to control the spread of urban areas, to avoid the 

continued urbanization of rural land, thus promoting the idea of creating and maintaining spaces that 

provide a steady state of green and service infrastructure to support the communities that reside there, 

by lowering continued urban expansion and converting into green belt lands of housing or industry, a 

garden city (Benedict & McMahon, 2000; McMahon, 2010). 

GI is a concept that presents several definitions that, although differ in some respects, it always 

maintains the same basic principle: promoting landscape connectivity. The difference in definitions, and 

consequently in application, can be linked to the differences throughout its historical development, as 

presented in Table 1. For example, Europe, due its long history of occupation, is a very densely occupied 

and urbanised region, tends to follow a combined ecological, economic and social development 
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approach, whereas North America even though it has a well-defined approach to landscape planning, 

focuses its research primarily on storm water management (Cabral, 1980; European Environmental 

Agency, 2012; Mell, 2008, 2012).  

Table 1: Focus on GI planning in Europe and North America | Source: (Mell, 2012) 

North America Europe 

Climate change adaptation 

Micro-climate control in urban areas 

Biodiversity conservation and assessment 

Sustainable urban design 

Sustainable urban system 

Smart growth 

Storm water management 

Integration in high density urban development 

Mobility 

Climate change mitigation and adaptation 

Sustainable communities and urban design 

Community forestry 

Healthy lifestyles 

Landscape and biodiversity conservation 

 

In Portugal the concept of GI was introduced by Caldeira Cabral, in the form of continuum naturale7, 

who also introduced the subject Landscape Architecture based on an ecological approach. Cabral was 

a pioneer in the creation of proposals which would reincorporate nature into the urban tissue and into 

the development of landscape planning since the 1940’s. Portugal’s need to develop and integrate in 

policies the principles of GI originates from the increase in population and consequent urban growth 

caused by the migration of population from the rural areas to the coastal zone, particularly to Lisbon and 

Porto metropolitan areas in the 50ties and 60ties, as well as, from the former colonies in the 70ties. This 

led to challenges regarding housing and urban expansion, habitat and landscape fragmentation and 

flood risk protection (Cabral, 1980; European Environmental Agency, 2012). 

The concept of GI has been integrated into the Portuguese legal framework, since 1999, in the form of 

“ecological structure” and it is applied at multiple scales. Although it is mandatory for every municipality 

and region to have this planning tool, there are drawbacks to the existing regulation of this instrument 

that require perhaps different approaches for the mapping and regulation of GI.  

  

                                                           
7 Continuous system of natural occurrences which constitute wildlife support and the maintenance of genetic potential and that 
contributes for the stability and balance of the territory (Lei nº. 11/87 de 7 de Abril) 
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2.2. Green infrastructure in legal framework 
 

To further understand how nature conservation and biophysical territorial planning are integrated into, 

the Portuguese legal framework and in other countries, found in the literature United Kingdom (Llausàs 

& Roe, 2012; Mell et al., 2017), Germany (European Commission, 2014a; Mell et al., 2017) and 

Catalonia (European Commission, 2014b; Llausàs & Roe, 2012) follows an analysis to the existing 

references and studies regarding landscape planning and how it is implemented within territorial 

planning (Table 3). 

 

The Portuguese Constitution states, since 1976 that “every human being has the right to a healthy 

and ecologically balanced living environment as well as the right to defend it” and that it is the 

State’s responsibility to ensure that right, including the integration of environmental objectives into 

various existing sectorial policies8. Following this mindset, in 1987 the Environmental Policy Act 9 was 

drafted. The 1987 law was revoked in 201410 and a new version was published. It defines the basis for 

environmental policies that aim towards the realization of those policies, through the promotion of 

sustainable development, supported by the proper environmental management, particularly of 

ecosystems and natural resources contributing to the development of a low carbon society and “green 

economy”, rational and efficient use of natural resources to ensure the well-being and improvement of 

citizens’ quality of life. 

 

The Basic Law for Spatial Planning11 first introduced in 1998, establishes the guidelines for land, 

territorial planning and urbanism policies. It aims to preserve the value of the land and the identity of the 

territory to ensure a sustainable development of its environmental, economic, social and cultural 

functions and thus increase the resilience of the territory. With the objective of making sure that the land, 

territorial planning and urbanism policies get executed, the territorial management system was created. 

The management of these components is made through the development of territorial management 

instruments12 that can take two forms. The first one, programs, establish the overall strategies and 

guidelines for territorial development or the spatial incidence of national policies. The second one, plans, 

having a more operational approach, establish concrete actions and options, within planning and 

territorial management, as well as, define the land uses for the territory (see Figure 2). 

 

The programs and the plans identify the various interests, private and public, that translate into territorial 

planning They aim to ensure the harmonization of various public interests that have a spatial expression 

taking into consideration national safety, public health, security, civil protection, development strategies, 

as well as, territorial sustainability in economic, social, cultural and environmental terms. 

                                                           
8Constituição da República Portuguesa, VII Revisão Constitucional (2005) Artigo nº. 66, nº. 2, alínea f)  
9Lei nº. 11/87 de 7 de abril - Lei de Bases do Ambiente 
10Lei nº. 19/2014, 14 de abril - Lei de Bases do Ambiente 
11Lei nº. 31/2014, 30 de maio - Lei de Bases Gerais da Política Pública dos Solos, do Ordenamento do Território e do 
Urbanismo 
12Instrumentos de Gestão Territorial 
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Figure 2: Portugal's Territorial Management Instruments 

 

At the national level, the territorial programs that are developed define the strategies for the planning of 

the national territory and the integration in the European Union (EU) by establishing what should be 

considered at the regional level and the compatibilization with other sectorial policies. The Sectorial 

Programs, which occur at the national level as well, are proactive instruments that materialize policies 

that have territorial expression, such as, forestry and agriculture. For the regional level, the regional 

programs (PROT), establish the strategic options for the organization of the territory and the structure 

model that takes into consideration the urban system, infrastructure and equipment for collective use, 

areas with regional interest such as agriculture and ecological, for example, and options for public 

investment that have regional impact. It also sets the strategies for the making of intermunicipal and 

municipal plans and programs and it is done for the five regions (Norte, Centro, Lisboa, Alentejo, 

Algarve) in Portugal.  

 

At the municipal scale, the plans follow the guidelines established at a higher level together with the 

interest of the municipality itself. There are three types of plans that are developed at this scale: 

Municipal Masterplan (PDM); Urban Zoning Plan (PU) and the Detailed Plan (PP). The Municipal 

Masterplan is an instrument that represents the municipal development strategies and the territorial 

organization model. It is a required territorial tool that every municipality has, and it covers the entire 

municipality and therefore the entire country. It is composed by regulation norms, a land use plan and a 

legal constrain plan. As a compulsory part of the land use plan there is the so-called “ecological 

structure”. The green infrastructure has continuity in the constrain plan, because the public restriction 

regimens that are integrated by the GI are also represented there. 
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The term green infrastructure was introduced in Portugal, as previously stated, as continuum natural 

and it was legally framed in 1987. It was after introduced as a legal instrument in 1999 by the legal 

framework for territorial management instruments13 having continuity in the legal documents that 

establish the criteria for land classification and qualification14, and the technical concepts for territorial 

management and urban domain15. 

 

The new legal framework for territorial management instruments16, establishes the elements that must 

accompany municipal spatial planning and sets the criteria for land classification17 and reclassification18, 

definition of dominant use (qualification) and related categories to urban and rural land applicable to the 

whole national territory. The definition of GI and criteria for mapping the municipal green infrastructure 

(MGI) is established in “Ficha nº29” included in the documents that sets the technical concepts for 

territorial management and urbanism. 

 

As previously mentioned, the GI is incorporated within the masterplan. Table 2 shows the different 

aspects of the elaboration of the GI, as well as, where each phase lies inside the PDM documents. One 

thing to note is the matter of the GI legal importance. The masterplan is a legally binding document, 

however, the question arises when it comes to GI since it is majorly composed by other legally binding 

elements, such as REN and RAN (Cangueiro, 2005). 

  

Table 2: Appearance of GI within the masterplan | Source: CCDR-N 

PDM Documents GI phases 

Characterization Studies Analysis of environmental components 

Report of what? Mapping criteria and methodology 

Execution and Intervention Program 
Interventions and executions that overlap with 

areas belonging to GI 

Regulation 
Rules about use, occupation, transformation and 

other practices allowed  

Land Use Plan 
Proposal of classification and qualification of the 

territory  

Legal Constrain Plan 
Mapping of REN; RAN; DPH; Natura 2000 

Network. 

 

  

                                                           
13Decreto-Lei nº. 380/99 de 22 de setembro - Regime Jurídico dos Instrumentos de Gestão Territorial 
14 Decreto-Regulamentar nº. 11/2009 de 29 de maio – estabelece a definição dos critérios de classificação e reclassificação do 
solo e os critérios e categorias de qualificação do solo.  
15Decreto-Regulamentar nº. 9/2009 de 29 de maio – estabelece os conceitos técnicos nos domínios do ordenamento do 
território e do urbanismo. 
16Decreto-Lei nº. 80/2015, 14 de maio - Regime Jurídico dos Instrumentos de Gestão Territorial 
17Establishes the basic purpose of the land (urban or rural) – Artigo 71, Decreto-Lei nº. 80/2015, 14 de maio 
18It consists of altering the basic purpose of the land, for example, changing the purpose from urban to rural - Artigo 72 e 73, 
Decreto-Lei nº. 80/2015, 14 de maio 
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According to the decree that establishes the land classification criteria19, the GI is a “set of areas that 

due to its biophysical, cultural and landscape characteristics, its ecological continuity and 

structure has as a main function the contribution to the ecological balance, protection, 

conservation and environmental assessment, landscape and natural heritage of rustic [meaning: 

rural] and urban space”20. This decree also establishes the criteria corresponding to the mapping of 

the green infrastructure, which is separated by urban and rural land. 

 

Within the urban boundary the green infrastructure comprehends public green spaces along with other 

spaces needed to ensure environmental balance and protection of natural heritage, meaning areas that 

contribute to regulate the hydrologic cycle, bioclimatic regulation, improvement of air quality and 

biodiversity conservation. Outside the urban boundary21, the green infrastructure is composed by areas 

that belong to the so-called “Fundamental Network for Nature Conservation” as well as natural areas 

which are prone to risks, vulnerable and areas selected due to municipal protection and preservation 

interest of natural and landscape heritage. The legal framework for nature and biodiversity 

conservation22 states that the “Fundamental Network for Nature Conservation” is composed by: 

 

→ National System of Areas designated for conservation of nature and biodiversity, which 

integrates the following: 

• Core areas for nature conservation and preservation: 

● National Network of Protected Areas – composed by the protected areas defined by the legal 

framework for nature and biodiversity conservation and by the respective regional classification 

diplomas; 

● Natura 2000 Network - Natura 2000 is an ecological network that establishes continuity and 

connectivity between habitats in all of Europe and has as an objective the insurance of long-term 

conservation of the most threatened species and habitats within Europe to halt biodiversity loss; 

● Classified areas under international commitments – Ramsar sites and world network of biosphere 

reserve. 

• Continuity areas: 

● National Ecological Reserve (Reserva Ecológica Nacional – REN) - a biophysical structure that 

holds the set of areas that, due to its ecological value and sensibility or its susceptibility to 

natural hazards, are a special object and it was created in 198323. The regimen establishes a series 

of conditions regarding the occupation, use and transformation of the soil as well as the compatible uses 

                                                           
19Decreto-Regulamentar nº.15/2015 de 19 de agosto – estabelece os critérios de classificação e reclassificação do solo no 

novo RJIGT 
20 Decreto-Regulamentar nº. 15/2015 de 19 de agosto, Artigo 13 
21 Solo rústico 
22 Decreto-Lei nº. 142/2008 de 24 de julho - Regime Jurídico da Conservação da Natureza e da Biodiversidade 
23 Decreto-Lei nº. 321/83 de 5 de julho – é instituída a Reserva Ecológica Nacional 
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and actions with the objectives of this regimen. In 199024 was introduced some criteria regarding REN 

mapping that remains the same until 201225, apart from the alterations in 200826. In 2012 it was 

established the guidelines and criteria for mapping the ecological reserve at the municipal scale. 

● National Agriculture Reserve (Reserva Agrícola Nacional – RAN) - integrates soils with a greater 

suitability for agricultural production. It was created in 198227 to protect areas which are 

indispensable for national supply, for the development of agriculture and for the balance and 

stability of landscapes. In 200928 the most recent legal framework for RAN was approved and the 

criteria for mapping was established. Similarly, to REN, it establishes a set of constrains regarding the 

reuse, occupation and transformation of the soil, however, in this case, the constrains aim specifically 

at non-agriculture uses. It has suffered alterations and adjustments with the purpose of enhancing RAN 

objectives and of increasing its level of protection. 

● Public Water Domain (Domínio Público Hídrico – DPH) – comprehends the maritime public domain, 

lake and rivers public domain and the public domain of the remaining waters which belong to the State 

and holds their riverbanks and adjacent areas as well as protected areas and maximum infiltration areas. 

It first appeared in 1864 with a Royal Decree that makes public the maritime waters and respective 

adjacent areas. In 197129 environmental and conservation concerns are introduced and in 200530 the 

ownership of water resources is established in the framework of the transposition of the EU Water 

Framework Directive into Portuguese law. 

2.2.1. Green infrastructure perspective in other countries 
 

Developing a GI is a key step towards the success of EU 2020 Biodiversity Strategy. Target 2 of the 

strategy requires that “by 2020, ecosystems and their services are maintained and enhanced by 

establishing GI and restoring at least 15% of degraded ecosystems”. Following the 2011 

assessment that the previous strategy failed “To halt the loss of biodiversity by 2010” (European 

Commission, 2011). In 2013 the European Commission developed a Green Infrastructure Strategy. This 

strategy aims to ensure that the restoration, creation and enhancement of GI becomes an integral part 

of spatial planning and territorial development, by promoting GI development throughout Europe. For 

example, at the European scale there is Europe’s Natura 2000 network which encompasses more 

than 25 000 sites spread over 27 Member countries, covering almost a fifth of the European territory. GI 

is becoming a prominent approach for delivering essential goods and services to people whilst 

simultaneously reversing trends such as landscape and habitat fragmentation.  

Sustainable development and GI tend to be more focused on the city region and urban programme level 

because land use policy planning system is used in most European countries to direct and moderate all 

                                                           
24 Decreto-lei nº. 93/90 de 19 de março -Regime jurídico da Reserva Ecológica Nacional 
25 Decreto-lei nº. 166/2008 – Regime Jurídico da Reserva Ecológica Nacional 
26 Decreto-lei nº. 239/2012 – Alteração ao Regime Jurídico da REN 
27 Decreto-lei nº. 451/82 de 16 de novembro – é instituída a Reserva Agrícola Nacional 
28Decreto-lei nº. 73/2009 de 31 de março – Regime Jurídico da Reserva Agrícola Nacional 
29Decreto-lei nº. 468/71 de 5 de novembro – Revisão do Regime Jurídico dos Terrenos do Domínio Público Hídrico  
30Lei nº. 54/2005 de 15 de novembro – estabelece a titularidade dos recursos hídricos 
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forms of development and it is generally delegated to city and local authority administration. Table 3 

shows the differences in the administrative organization hierarchy of the discussed countries 

(Lafortezza, Davies, Sanesi, & Konijnendijk, 2013). 

In Germany, landscape planning is a form of sectorial planning. Each German State (Länder) has 

specific policies and activities regarding GI and nature conservation, however the federal government 

can decide on overarching policies and planning programs, always respecting the shared 

responsibilities at the federal and regional levels (e.g., Leibenath, data). It is essentially decentralized 

with corresponding legal institutional frameworks and responsibilities being clearly defined at each 

respective level. To ensure consistency throughout all levels of planning, key principles such as 

subsidiarity, feedback and sustainability are in the core of the planning system. Green infrastructure 

issues are promoted at different scales and within different approaches and instruments. The German 

policy framework acts on different levels: federal, state, regional and local (Commission, 2014a; Mell et 

al., 2017). 

At the federal level, the government develops the guidelines and common principles including 

sustainable development, ecological planning, green corridors and networks, biodiversity and quality of 

life, that will provide the basis for state, regional and local planning. At the state level the governments 

ensure that the objectives, issues and guidelines established at the higher levels are considered in 

regional and local planning to promote consistency throughout. The regional level promotes a more 

detailed development of planning objectives within designated territory, identifying where and how 

investments should be delivered. However, in practice, regional planning lacks strength in terms of 

implementation and practical coordination of its objectives and that is why an increasing level of informal 

approaches and integrative partnerships are established to provide more efficient and practical solutions 

for green infrastructure planning (Llausàs & Roe, 2012; Mell et al., 2017).  

Finally at the local level, formal area wide landscape plans are implemented in conjunction with 

comprehensive land-use plans, which are developed by local planning authorities, which in practice tend 

to be disjointed from relevant stakeholders activities and go towards municipality produced policies for 

the development of green spaces (Llausàs & Roe, 2012; Mell et al., 2017). 

In the case of the UK, although there is no official strategy addressing delivery of GI at the national level, 

there is some guidance and identification of potential by the government agencies in legislation and 

reports. The National Planning Framework for England (2012) stipulates that “local plans should take 

into account climate change over the longer term, and that when new development is brought forward 

in areas which are vulnerable, care should be taken to ensure that risks can be managed through 

suitable adaptation measures, including the planning of GI” (Lafortezza et al., 2013; Llausàs & Roe, 

2012; Mell et al., 2017).  
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Table 3: Administrative Organization | Source: Eurostat, 2008 and INE, 2013 

National 

Structures 

Portugal Germany United Kingdom Spain 

NUT I Continente + Regiões 

Autónomas 

Lander Government Office 

Regions; Country. 

Agrupacion de 

Comunidades 

Autonomas 

NUT II Grupos de entidades 

intermunicipais + 

Regiões Autónomas 

Regierungsb

ezirke 

County; Inner and 

Outer London; Groups 

of Unitary Authorities. 

Comunidades e 

Cidades 

Autonomas 

NUT III Entidades 

Intermunicipais 

(Comunidades 

Intermunicipais + Áreas 

metropolitanas) + 

Regiões Autónomas 

Kreise Upper tier Authorities 

(district) or Groups of 

lower tier authorities 

(unitary authorities or 

districts). 

Provincias + Islas 

+ Ceuta + Melilla 

LAU  

 

Municipios (LAU 1) 

Freguesias (LAU 2) 

 

Gemeinden Lower tier Authorities 

(districts) or Individual 

unitary authorities; 

Individual unitary 

authorities or LECs (or 

parts thereof); Districts. 

Municipios 

 

Like Germany, the support for green infrastructure planning occurs at various levels: central 

government, local public authorities, development sector and environmental advocates. In its formative 

stages a level of continuity was observed when it came to establishing guidelines and objectives, but 

with the evolution of the concept and it becomes more established, it was observed a more disperse 

approach to its implementation. Nowadays the UK planning system is heavily centralized, setting 

policies mandates at the national level which are delivered by the local planning authorities, leaving a 

gap in regional and sub-regional planning, and although an integrated environmental policy has been 

developed, there still appears to be a lack of continuity between policy development and its application 

at a local scale (Lafortezza et al., 2013; Llausàs & Roe, 2012; Mell et al., 2017). 

Spain has no formal GI planning strategy. However, the concept of GI is incorporated in various places 

in existing national legislation. At the broadest level, the provision of GI relies on the 1992 strategy of 

protected areas that considers their connectivity or the creation of a network. The combination of a 

government that is not actively involved in GI delivery and a polarised approach to territorial planning 

might explain why most of the planning examples in Spain are found at the smaller scales. For example, 

one of the few genuine examples can be found in the Barcelona Metropolitan Region (European 

Commission, 2014b; Llausàs & Roe, 2012).  
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2.3. Criteria for Green Infrastructure mapping 
 

In Portugal, as mentioned previously, since the publication of the Basic Law for Spatial Planning became 

compulsory to integrate green infrastructures in municipal plans. The main objectives of GI are stated 

to be the identification of areas of environmental value in strategic plans at regional level and in 

masterplans at the municipal level. In rural areas it consists on the aggregation of zones which are 

already protected by the National Agriculture Reserve, the National Ecological Reserve, the Natura 2000 

Network and the Public Water Domain, whereas in urban zones includes existing urban green areas, 

areas relevant for the regulation of the water cycle, areas that contribute to regulate urban climate, to 

improve air quality and habitats.  

An important aspect regarding the mapping of GI is the high subjectivity of this element, meaning that 

the result will depend greatly on perspectives, approaches and existing information. The criteria given 

for GI mapping in urban areas is vague. In rural areas, the mapping is based on the overlay of public 

restriction regimens. These issues contribute for the problematic involved around GI mapping 

implementation and regulation.  Each of the public restriction regimens have criteria regarding how each 

it should be mapped, which will be described below.   

National Ecological Reserve 

The criteria for mapping the national ecological reserve was established in 2008. It states that the REN 

must integrate areas for natural hazard prevention, relevant areas for sustaining the hydrological cycle 

and areas for coastal protection. Bellow, in table 4, are the elements that integrate each component of 

REN and in Annex 1 is possible to see the criteria for mapping each typology.  

Table 4. Typology of areas to be mapped for integration into REN 

Areas for natural hazards 

prevention 

Neighbour areas to threatened zones; Areas threatened by the sea; 

Areas threatened by floods Flood risk areas; High risk of soil 

erosion; Slope instability areas. Landslide risk 

Relevant areas for the 

sustainability of the hydrologic 

cycle 

Water courses and respective beds and banks; Lakes and 

respective beds and banks, and buffer areas; Reservoirs which 

contribute for the ecological connectivity and continuity of REN; 

Strategic protection areas for aquifer’s recharge. Ver marsh. 

Coastal protection areas Coastal strip of coastal protection; beaches; detrimental barriers; 

marshes; tombolly; small islands and rocks immersed by the sea; 

Coastal and fossil dunes; Cliffs and respective protection zones; 

Coastal land cover; Transitional waters and respective protection 

zones; Margins and protection bands. 
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National Agriculture Reserve 

The areas that are to be integrated into the national agriculture reserve are defined by the type of use 

suitability the soil holds. The legal framework establishes two different ways to map the areas: either 

using the Portuguese soil and suitability classification or the international standard for soil 

classification system endorsed by the International Union of Soil Sciences - World Reference Base 

(FAO/WRB).  

It states that the areas which have a land suitability classification of A1 and A2 (FAO, 1976), according 

to FAO recommended classification, must be integrated into RAN and, in the case of lack of FAO 

classification in an area, the areas that are to be integrated must have a soil suitability of A, B or Ch 

(see Table 5). 

Table 5: Areas integrated into RAN according to the Portuguese classification and the FAO/WBR. 

Areas with terrain units which 

present a high or moderate 

aptitude for agricultural activity 

(FAO/WRB recommended 

classification) 

A1 Class – terrain units with high aptitude for generic agriculture 

use. 

A2 Class – terrain units with moderate use for generic agriculture 

use. 

Areas which use capacity of the 

soil corresponds to A; B or Ch 

(Portuguese Classification) 

A – very high use capacity with little to no restriction, without erosion 

risks or low risks, susceptible to intensive use or other uses. 

B – high use capacity, moderate limitations, moderate erosion risks, 

susceptible to intensive agriculture use or other uses. 

Ch – moderate use capacity, accentuated limitations, high erosion 

risk susceptible to a low agricultural use but present a high level of 

water or poor drainage. 

Areas with soil units classified as alluvial and colluvial lows. 

  

Public Water Domain 

Public Waters comprehends the maritime public domain, lake and rivers public domain and the public 

domain of the remaining waters which belong to the State, the municipality or the parishes. It holds the 

waters, their riverbeds and riverbanks and their adjacent areas as well as protected areas and maximum 

infiltration areas. The mapping of these areas is the State’s responsibility and is made by establishing 

the line that define its edge of the beds and margins with surrounding terrains.  

Natura 2000 Network 

Natura 2000 Network is an ecological network defined at the European level that aims to establishes 

continuity and connectivity between habitats in all of Europe and its objective is to ensure long term 

conservation of the most threatened species and habitats within Europe to halt biodiversity loss. The 
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result comes from the application of the Bird31 and Habitat32 Directive, which are transposed to the 

Portuguese legislation33 and it is composed by: 

• Special Protection Zones (SIC) – it is created under the Bird Directive and it aims to ensure 

the conservation of bird species and their habitats, which are listed in the law decree mentioned 

above, as well as migratory bird species that occur regularly within those areas. 

Special Conservation Zones (ZPE) – it is created following the Habitat Directive and it focuses 

on the conservation of natural habitats and habitats belonging to threatened wild species also 

listed in the transposed legislation. 

However, even thought, the Portuguese legislation establishes mapping criteria regarding what should 

be integrated into the green infrastructure, there is freedom within the legislation in terms of the 

methodology applied to map these areas.  

Throughout the years several mapping methodologies regarding the areas that are to be included in GI 

have been developed and, although they are distinct, especially when it comes to ecological, economic 

and cultural functions, they usually use as a starting point the hydrographical network. 

Magalhães developed Green Plans for the cities of Seixal (1996), Loures (2003), Sintra (2004), Almada 

(2006) and Lisboa (2012) as an evolution of the continuum natural. These Green Plans are only 

consultative having no legal enforcement. Her approach for mapping GI consists in dividing the terrain 

into a “wet system” – water courses, adjacent zones and retention basins – and a “dry system” – bollards 

(cabeços) and slopes. The map that results from this process will act as a base for the final proposal. In 

this approach the GI is separated into three levels of protection. Firstly, the fundamental green 

infrastructure integrates the areas which constitute the support for the fundamental systems (wet 

system, areas with high risk of erosion and maximum infiltration areas) and soils and habitats with high 

ecological value. The second level, the conditioned green infrastructure, integrates natural values 

which do not require a non edificandi regimen, but which are susceptible to other restrains regarding 

their ecological sensibility and finally, the integrated green infrastructure consists in urban green 

spaces (Magalhães, 2007). 

The GI proposal for the metropolitan area of Porto, coordinated by Andresen adds the population and 

their economic activities factor, namely the evolution and dynamic of the agriculture system. Other 

approaches introduce, for example, the concept of green corridors and public participation as a first step 

of the mapping process, focusing on social, recreational and leisure functions in addition to the 

biophysical and ecological functions of the territory (Andresen, Gonçalves, & Santiago, 2004; Julião et 

al., 2007). 

                                                           
31 Directive 79/409/CEE, 2nd of April 
32 Directive 2009/147/CE, 30th of November and Directive 92/43/CEE 
33 Decreto-Regulamentar nº. 140/99 de 24 de abril – transposição para o direito interno das diretivas das aves e dos habitats 
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The result of using different methodologies to map green infrastructure is a mix of GI which do not have 

spatial continuity between the different municipalities, which is one of the main premises of this planning 

tool.  

Correia (2012) analysed the criteria and regulation of several GI and conducted interviews to experts to 

further understand the problematic involved with the mapping, implementation and regulation of GI. The 

results report a the lack of scientific knowledge about the different subjects within the legal regimens  

involved; the lack of clarity in the way GI is introduced in the legal framework, namely the existing 

broadness in the mapping criteria and the absence of guidance regarding the regulation of the 

instrument and the difficulty in articulating the different legal regimens (REN; RAN; DPH; Natura 2000) 

and understanding the purpose of GI among them. Ramos et al. (2012) discuss some of the drawbacks 

of the current legislation which defines GI, stating that if strictly applied, over 50% of the municipality is 

designated as GI and arises the question of the true purpose of GI “Is it meant to be a non aedificandi 

area only? (…) is it possible for the local authorities to manage 50% of the area that is mostly privately 

owned?”.  
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2.4. Case Study – Region of Alentejo 

 
The practical part of this chapter consists on the analysis of masterplan documents, namely the 

regulation and the report, to understand the full scope of a green infrastructure - what do the 

municipalities integrate into it, how do they define it and how do they legally frame it. To choose what 

municipalities were to be analysed, it was selected from the existing masterplans in the region of 

Alentejo the revised masterplans since 1999 which was when mapping GI became compulsory. This 

resulted in 22 municipalities (Figure 3) – Alandroal; Alcácer do Sal; Aljustrel; Alter do Chão; Alvito; 

Arraiolos; Beja; Borba; Campo Maior; Elvas; Estremoz; Évora; Grândola; Monforte; Mora; Nisa; Ponte 

de Sor; Portalegre; Santiago do Cacém; Serpa; Viana do Alentejo and Vila Viçosa.  

Figure 4: Revised Masterplans 

Figure 3: Status of the masterplans in the Region of Alentejo 
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The 22 municipalities were divided based on the publication date, before and after 2009 (Figure 4). This 

division was made because it was only in 2009 that RJIGT established the inclusion criteria for mapping 

GI (Ficha 29) which can influence the analysis.  

Following this study, a more detailed content analysis to two spatially aggregated MGI will allow to 

comprehend if the continuity between neighbouring municipalities is an aspect that is considered when 

mapping a GI.   

This analysis was done in four steps. The first two steps consist on the collection of information, firstly 

the criteria established in RJIGT and from Alentejo’s Regional Program - PROTA34, before and after 

2009. Secondly from the masterplan’s regulations and reports from the 22 municipalities. Third step 

consists on the analysis of the compliance between what is established at national and regional scale 

and what is done by the municipalities. The final step focuses on a spatial analysis of two neighbouring 

GI and the relation between them. 

  

                                                           
34 Resolução do Conselho de Ministros nº53/2010 de 2 de agosto – Plano Regional de Ordenamento do Território do Alentejo 

Figure 4: Timeline of publication of the most recent masterplans according to legal milestones 



21 

 

 Step 1: Establishing the base - Regional Program and RJIGT  

The legal framework for territorial management instruments, prior to 2009, does not establish any criteria 

for mapping GI, nor does the Regional Plan. The criteria established at national level has been detailed 

previously in section 2.2 and 2.3 on Green infrastructure Legal Framework and Objectives and criteria 

for GI mapping. 

The Regional Program defines the strategy for territorial development integrating the objectives and 

guidelines established at the national level. The objective of the analysis of the Regional Program was 

to establish what were the guidelines and objectives defined for the green infrastructure at regional scale 

and the recommendations on how it should be integrated at local level 

PROTA (Figure 5) sets the objectives for the green infrastructure as following: safeguarding of the 

maintenance, functionality and sustainability of the biophysical systems; safeguarding of the quality and 

diversity of species, habitats, ecosystems and landscapes; the establishment of connections between 

the core areas; the prevention of artificialization and fragmentation of habitats and the safeguarding of 

the continuity and connectivity between the different services provided. 

 

Figure 5: Regional Ecological Structure of Alentejo | Source: CCDR Alentejo 
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The Regional Program establishes that the municipalities must include within the MGI the following 

areas:  

• Core Areas in articulation with the surrounding municipalities. These areas must integrate the 

totality or only part of the Classified Areas. 

• Connectivity Areas/Ecological Corridors. These must include: Hydrographical network; 

Dunes and coastal cliffs; Marshes and wetlands; Natural and seminatural woods; Forest 

systems. 

• Areas of the MGI within the urban perimeter - Urban Green infrastructure. 

• Areas belonging to the MGI integrating them into space categories compatibles with protecting 

the values and natural resources. 

In addition, there are several general recommendations regarding what uses and activities to promote, 

constrain or are restricted in the areas belonging to the GI. 

 Step 2: Analysis of the Masterplans (Regulations and Reports) 

To gather information regarding the masterplan’s regulation and report every website of the 22 

municipalities was consulted. Approximately all the municipalities had the information available to the 

public. However, in some cases, the report was not available and in the case of Campo Maior neither 

the regulation nor the report was available. The General Directorate of the Territory (DGT)35 provided 

the missing data by arranging a consultation to the documents that do not exist in digital form. The ones 

that do exist in digital form were possible to access through SNIT36, an online platform that holds 

information related to territorial instruments. Nevertheless, there was still some information missing 

because the written element of the masterplan available in SNIT is the regulation. 

The information collected through content analysis from the regulations and reports was categorized 

and structured (see Annex 2). The process for categorizing the collected information was based on the 

data collected from the reports and regulations - what did they mention – name of the municipality, the 

year, the concept on which their approach was developed, some mentioned the base for their green 

infrastructure mapping and how they organized the infrastructure (structure). After this, the reports and 

regulations referred to the components of the green infrastructure, normally separated into urban and 

rural components and finally the report specified the regimen and restrictions applied.  

The beginning of the table includes a first set of descriptors on general information, a second set on the 

regulation and a third on the report: 

(a) General information – name of the municipality, date of publication, team responsible for the 

drafting the masterplan, concept used as the definition of GI, organizational structure of the GI and, 

because some municipalities mentioned, the basis on which the green infrastructure was built. 

  

                                                           
35 Direção-Geral do Território 
36 Sistema Nacional de Informação Territorial – Territorial Data National System 
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Table 6: General Information Header 

Municipalities Year Publication Team Concept Base Structure 

 

• Municipalities – Name of the municipality in question; 

• Year – Year of publication of the masterplan; 

• Publication – Legal document of publication (Regulation) 

• Team – Team responsible for drafting the masterplan. To understand if there are similarities 

between two municipalities with the same team; 

• Concept – What concept/objective does the municipality use for the green infrastructure; 

• Base – Some municipalities establish the base/support – physical and cultural - on which 

they develop their green infrastructure; 

• Structure – Different layers of the green infrastructure. 

 

(b) Regulation – is separated into urban and rural component of GI and it integrates what is considered 

as urban/rural green infrastructure, what is the legal regimen applied and what are the uses and 

activities restricted in those areas. 

Table 7: Regulation header 

Regulation 

Urban Components Rural Components 

What is it? 
Legal 

regimen 

Restricted 

uses 
What is it? 

Legal 

regimen 

Restricted uses 

 

(c) Report – is separated into urban and rural, and for each component specifies each layer of green 

infrastructure and what each layer includes. 

Table 8: Report header 

Report 

Urban Components Rural Components 

Structure Integrated Areas Structure Integrated Areas 

 

 Step 3 - Results - Analysis of compliance   

To understand if the municipalities follow the guidelines and the objectives established at national (Ficha 

nº29) and regional level (PROTA), a compliance table was made (see in Annex 3). It is important to 

consider for this analysis that there are some masterplans revised before 2009 which was when there 

were no criteria regarding green infrastructure mapping. Figure 5 (page 20) shows a timeline that 

displays when the revised masterplans were published, as well as some relevant legal milestones that 

might influence the mapping of MGI.   
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In a general overview of the table (Annex 2) it is interesting to observe a high level of similarity regarding 

the concept, structure and regimen between municipalities that contract the same team. However, even 

when using different teams, the regimen framing the GI tend to be identical in many aspects with only 

small differences. Another aspect that stood out during the analysis was the fact that Beja’s municipality 

includes RAN into the urban green infrastructure, when RAN cannot exist within the urban tissue37.The 

tables presented below (Table 9 and 10) show the inclusion criteria of RJIGT and the Regional Program 

for the areas to include inside the MGI, as well as, how many municipalities comply with the established 

guidance. 

Table 9: Compliance with RJIGT 

RJIGT Inclusion Criteria (Rural Components) Compliance 

REN 6 

RAN 6 

DPH 17 

Natura 2000 Network 11 

National Network for Protected Areas 4 

International Classified Areas  1 

Threatened Natural Areas 5 

Areas with Municipal Interest 2 

RJIGT Inclusion Criteria (Urban 

Components) 

Compliance 

Collective Public Spaces 
          14 

Other spaces that contribute for the regulation of the 

hydrologic cycle 

          5 

Other spaces that contribute for bioclimatic regulation           3 

Other spaces that contribute to the improvement of air 

quality 

          2 

Other spaces that contribute for biodiversity 

conservation 

          1 

To build the compliance table with RJIGT a few aspects were taken in consideration. First, given the 

fact that none of the municipalities explicitly include the DPH, references to the hydrographic network 

and other water elements such as reservoirs were treated as DPH (due to them being integrated within 

DPH). Regarding REN and RAN, and in contrast to DPH, because there were municipalities explicitly 

                                                           
37 Decreto-Lei nº. 199/2015, Artigo 10 
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including these regimens it was only considered explicit references. Also, as the urban components that 

must be integrated into the MGI are not easy to define when it comes to compliance, it was interpreted 

that references to urban trees would mean bioclimatic regulation and improvement in air quality, 

references to urban green spaces and urban water courses meant regulation of the hydrologic cycle.  

The areas that show a higher level of compliance are the Natura 2000 Network and the Public Water 

Domain. This, in relation with the knowledge collected from the compliance analysis below (table 10), 

shows that every municipality tends to include classified areas belonging to the fundamental network 

for nature conservation and the hydrographic network. The lack of inclusion or reference to components 

such as REN and RAN might be related to the inclusion of those same elements in the constrain plan. 

Nonetheless their inclusion in the MGI is compulsory which means that most of the municipalities are at 

fault when it comes to the mention of this inclusion in the report. 

 

Table 10: Compliance with Alentejo's Regional Program (PROTA) 

Regional Plan Inclusion Criteria Compliance 

Classified/ Protected Areas 
          15 

Hydrographic Network 
          17 

Coastal Cliffs and Dunes           ---- 

Marshes and Wetlands           10 

Natural and Seminatural scrubland           7 

Habitats that promote ecologic stability           8 

Forestry, agricultural and pastoral systems           14 

 

As previously mentioned, some obstacles were encountered when collecting the information necessary 

for this analysis with the following municipalities – Arraiolos; Borba; Campo Maior; Nisa; Mora and Ponte 

de Sôr. In some cases, it was possible to collect some information from the regulations, mainly regarding 

the organizational structures, but in the cases of Arraiolos, Mora and Ponte de Sor there was no 

mentioning of MGI neither in the regulations nor in the reports which can be related to the fact that the 

masterplans of these municipalities were published prior to 2009. 

Nearly all the municipalities comply with the integration of the classified/protected areas and the 

hydrographic network. The remaining areas are also included but only by a half the municipalities. This 

can be explained by the lack of detail observed in the reports regarding what areas are included into the 

MGI or the simple absence of these areas within the municipalities. The absence of coastal cliffs and 

dunes within the spaces integrated by the municipalities can be interpreted as the non-existence of 
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those areas inside the municipalities or with the non-existence of those areas outside the scope of the 

classified/protected areas (i.e. Reserva Natural das Lagoas de Santo André e Sancha).  

Regarding the legal regimen that accompanies these areas, the municipalities tend to refer to the 

already established legal regimens, whether that is a public restriction regimen (REN; RAN; DPH and 

Natura 2000 Network) or the existing regimens for each category of space. Some municipalities add 

some recommendations of uses and activities that should be developed in those areas as well as 

specific uses and activities that are restricted, for example soil damage; urban developments; 

buildings/any type of construction; destruction of trees/ any type of vegetation in those areas/ native 

species and changes in landform. 

When it comes to the organizational structure used by the municipalities it is possible to observe 3 

different types. The first type corresponds to the municipalities that follow the structure established by 

the Regional Program – Core Areas, Connectivity Areas/Ecological Corridors and Urban Green 

infrastructure. In the second type belong the municipalities that use the structure provided by the 

Regional Program as the base but include other layers. In the third type are the municipalities which do 

not in any way follow the structure established by the Regional Program. 

Table 11: Organizational structures found in the masterplans 

 

With the collected information it is possible to observe that there are the same number of municipalities 

using the organizational structure used by ERPVA, as municipalities with a completely different 

organization. This arises the question “Does using the same type of structure promotes continuity 

between MGI?” 

 Step 3:  Spatial Aggregations of MGI 

The last step focuses on the detailed analysis of two neighbouring MGI (Figure 6) to analyse spatial 

continuity and representation techniques. The two adjacent municipalities where the vector format of 

the MGI was made available were Grândola and Alcácer do Sal. The municipal green infrastructures 

were developed in the same year (2017) by different teams. The MGI of Alcácer do Sal follows the 

structure established by the regional program – Core Areas and Connectivity Areas - and the 

municipality of Grândola uses their own organizational structure - Primary Green infrastructure and 

Fundamental Green infrastructure – which are then divided into core areas and connectivity areas. 

Grândola’s MGI is more detailed regarding the integrated areas, but regarding the regimen the 

municipalities follows the approach of forwarding to the public restriction and space categories regimens.  

Structure Nº of Municipalities Examples 

1st Type 6 Core Areas; Connectivity Areas/Ecological Connections; Urban 

Green infrastructure. (Álcácer do Sal Municipality) 

2nd Type 2 Core Areas; Connectivity Areas; Main Connections; Urban 

Network (Alvito Municipality). 

3rd Type 10 Primary Structure; Secondary Structure; Tertiary Structure (Beja 

Municipality). 

No information 3 (Arraiolos; Ponte de Sor; Mora) 



27 

 

The difference in representation of the included types of elements and different graphic mapping options 

create at a first glance the notion of discontinuity between the two municipalities, observed in three 

situations: in the cork and oak tree settlements; in the abrupt end of Natura 2000 habitats in the 

municipality of Alcácer do Sal, which does not even mention the existence of priority Natura 2000 

habitats and, the lack of continuity from Grândola’s municipality of the ecological corridor that is 

established by the regional forest plan of Alcácer do Sal.  

Figure 6: Spatial aggregation of the MGI of Grândola and Alcácer do Sal 
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HAPTER 3: ECOSYSTEM SERVICES 

 

3.1. Evolution of Ecosystem Service framework 
 

Following a line of growing awareness and associated scientific based policy developments with respect 

to environmental pollution and resource scarcity issues and subsequent notions of managing economic 

development under the concept of sustainable development, a bridging concept with natural and social 

science perspectives was developed and named “ecosystem services” (ES) (Braat & de Groot, 2012). 

The rationale behind the use of ecosystem services was to demonstrate how the disappearance of 

biodiversity directly affects ecosystem functions that underpin critical services for the human well-being. 

To stress the existing societal dependence on natural ecosystems and raise public awareness for 

biodiversity conservation, several authors began to frame their ecological concerns into economic terms 

(Braat & de Groot, 2012; Costanza et al., 2017; Haines-Young & Potschin, 2010). 

The paper by Costanza et al. (1997) on the value of the global natural capital and ES was a milestone 

for the mainstreaming of ES, as by quantifying the ES in terms comparable with economic services and 

manufactured capital could potentially increase the weight of ES in policy decisions. In the late 1990s 

and early 2000s the concept of ecosystem services found its way into the policy arena with the 

Millennium Ecosystem Assessment (MA) 38 (Gómez-Baggethun et al, 2010).  

The Millennium Ecosystem Assessment, which defines ecosystem services as being “the benefits that 

people obtain from ecosystems”, began in 2001. With figure 7 one can better understand what type 

of services can an ecosystem provide and how these services have a direct impact on human well-

                                                           
38 https://www.millenniumassessment.org 

Figure 7: Millennium Ecosystem Assessment overview diagram | Source: Millennium Ecosystem Assessment 
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being. It is a result of the call from UN Secretary Kofi Annan to “assess the consequences of 

ecosystems change to human well-being and the scientific basis for action needed to enhance 

the conservation and sustainable use for those systems and their contribution to human well-

being”.  

MA is the first comprehensive global assessment of the implications of ecosystem change for people. 

Their findings provide a state of-the-art scientific appraisal of the condition and trends in the world’s 

ecosystems and the services they provide and the options to restore, conserve or enhance the 

sustainable use of ecosystems. It constitutes a critical landmark effort that firmly placed the ES on the 

policy agenda (ICSU, 2008; Braat and de Groot, 2012).  

Since the MA, the literature on ES and international projects have multiplied. A relevant example is the 

project of The Economics of Ecosystems and Biodiversity39 (TEEB), originating in the Postdam 

initiative40. TEEB places ecosystems explicitly between the natural and human systems (see Figure 8) 

and identifies benefits for people following services (and goods) delivered by ecosystems and separates 

benefits from values (Braat & de Groot, 2012; Costanza et al., 2017; Gómez-Baggethun et al., 2010).  

Categorizing and describing ecosystem services is the basis of any attempt to measure, map or value 

them. Several different typologies or ways of classifying ES are available, including those used in the 

MA and TEEB. However, the existence of different types of ES classification poses a challenge for the 

standardization of ES assessment and mapping (Braat & de Groot, 2012; Burkhard & Maes, 2017).  

                                                           
39 Teebweb.org 
40 The meeting of the environment ministers of the G8 countries and upcoming industrialising countries. 

 

Figure 8: TEEB overview diagram | Source: De Groot et al, (2010a) adapted from Haines-Young, (2009) 
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To progress towards a standardization of ES classification the Common International Classification of 

Ecosystem Services (CICES)41 was proposed in 2009– latest version V5.1. It was originally developed 

as a part of the work on the System of Integrated Environmental and Economic Accounting (SEEA), but 

since then, it has been used to help define indicators of ES and map them.  

CICES seeks to classify final ecosystem services (see Figure 9), which are defined as” the contribution 

ecosystems make to human well-being”, and to serve as a reference classification of ecosystem 

services that allows a cross reading between a different ecosystem service classification system. These 

services are final in that they are the outputs of ecosystems that most directly affect the well-being of 

people (Haines-Young & Potschin, 2018). 

 

Figure 9: Cascade Model (Potschin and Haines-Young, 2016b) 

CICES recognises that the main categories of ES outputs to be provisioning - covers all nutritional, 

non-nutritional, material and energetic outputs from living systems as well as abiotic outputs -, 

regulating – all the ways in which living organisms can mediate or moderate the ambient environment 

that affects human health, safety or comfort, together with abiotic equivalents - and cultural services – 

all the non-material and non-consumptive outputs of ecosystems (biotic and abiotic) that affect physical 

and mental states of people. 

The ecosystem services in CICES classification system are described using a five-level hierarchical 

structure (see Figure 10) where each level is progressively more detailed and specific to address issues 

                                                           
41 https://cices.eu/ 
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of scale and accommodate geographical differences - Section > Division > Group > Class > Class 

Type. CICES has 25 biotic ecosystem outputs (final ecosystem services) and 16 abiotic ecosystem 

outputs. 

Figure 10: Hierarchical Structure of CICES V5.1, illustrated with reference to a provisioning service "cultivated plants" 
(Haines-Young & Potschin, 2018) 

CICES has been taken up more widely by the ecosystem service community, and is, for example, the 

framework being used in the EU MAES process, which aims to map ecosystem services at the European 

scale, to meet the commitment made under Action 5 of the EU Biodiversity Strategy to 2020 (Maes et 

al., 2014). 

The mapping and assessment of ecosystem and their services are the core of the EU Biodiversity 

Strategy as they are essential to make informed decisions. Research on mapping ecosystem services 

has grown substantially in the past decade, new initiatives such as the Natural Capital Project and the 

Ecosystem System Partnership have been developed. The Intergovernmental Platform on Biodiversity 

and Ecosystem Services (IPBES) was launched to guide the flow of scientific information related to 

biodiversity and ES to governments and practitioners (Maes et al., 2012). 

In response to the requirements of Action 5, ESMERALDA42 (Enhancing Ecosystem Services Mapping 

for Policy and Decision Making) aims to deliver a flexible methodology to provide the building blocks for 

pan-European and regional assessments, methodology that will be based on existing ES projects and 

databases (e.g. MAES). 

ESMERALDA worked closely together with the working group MAES on mapping and assessing 

ecosystems and their services to develop guidance which is tailored to member states of the EU. 

Because of their work, ESMERALDA now provides an overview of the state of ES mapping and 

assessment in the EU member states with the ESMERALDA Country Fact Sheet43. Each sheet provides 

information regarding the status of activity on ES mapping for their country. This information was 

                                                           
42 http://esmeralda-project.eu 
43 Consult each country’s fact sheet - https://biodiversity.europa.eu/maes/maes_countries 
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compiled into a table (Table 11) that shows each country’s mapping status and at what scale is the 

mapping being done.  

Table 12: Status of mapping ecosystem services in EU member states | Source: ESMERALDA Country Fact 

Sheet 

Mapping Status Country 

In initial phase, much support needed Austria; Belgium (Brussels); Eslovenia (National); 

Greece (National); Italy; Malta; Romania 

(National); Slovenia. 

Ongoing, still support needed Belgium (National); Belgium (Wallonia; Local); 

Bulgaria (National; Local); Croatia (National; 

Regional; Local); Denmark (National); Estonia 

(Local); Greece (Regional); Lithuania (National); 

Luxembourg (National); Poland (National; 

Regional; Local); Romania (Local); Sweden 

(National; Regional; Local). 

Advanced, only little support needed Belgium (Flanders); Finland (Regional; Local); 

France (National; Regional); Germany (Regional; 

Local); Netherlands (National; Regional; Local); 

Portugal (National; Regional; Local); Spain 

(National; Regional; Local) 

 

There have been two ES mapping case studies, one that covers the entire Alentejo Region and one that 

focuses on the Natural Park of Serra de S. Mamede, and 5 ecosystem services mapped. However, 

Portugal’s ESMERALDA sheet states that the status of ecosystem service mapping at national scale is 

“advanced, only little support needed” but the fact is there is no project mentioned at the national scale, 

only regional and local. In comparison to the other countries with the same status, Portugal is the one 

with the least ecosystem services mapped (5), while the others have a larger sample of ES.  
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3.2. Ecosystem Service Mapping 
 

Ecosystems have a spatial expression and so have their conditions and their capacity to provide 

ecosystem services. The assessment of ecosystems and their services in a spatial manner is made for 

a broad set of purposes including advocacy (awareness raising; justifications; decision support), 

ecosystem assessment; priority setting; instrument design; ecosystem accounting; economic ability and 

scientific spatial analysis (Burkhard & Maes, 2017; Maes et al., 2014).  

Different methodologies and tools have been developed for quantifying, valuing and mapping ecosystem 

services. A simple approach is to derive information on ES directly from land use/cover or habitat 

maps. This type of approach is more appropriate for larger scales, in areas where the dominant service 

relates directly to land use or where data availability or expertise are scarce, and where the focus is the 

on the assumed presence of ES rather than on the quantification of the supply (Burkhard & Maes, 2017; 

Grêt-Regamey, Weibel, Kienast, Rabe, & Zulian, 2015; Maes et al., 2014).  

If experts are asked to estimate an environmental variable category based on the knowledge that they 

have about the potential of these categories to supply ES, then that methodology is called an expert 

knowledge approach. An example for this type of methodology is the research developed by Burkhard 

et al. (2009), where their aim is to develop a more general methodology to evaluate capacities of different 

landscapes to provide ecosystem services. It proposes the first step of a comprehensive assessment 

strategy for ES provision capacity using existing expert knowledge to determine the capacity level of a 

land cover unit (Burkhard & Maes, 2017; Grêt-Regamey et al., 2015; Maes et al., 2014). 

Another type of approach is the “causal relationship” approach. It estimates ES based on a known 

relationship between ES and spatial information using data retrieved from literature or statistics. For 

example Naidoo et al. (2008) presents a method for global mapping and quantification of four ecosystem 

services in biophysical units using only available data of global scale to map proxies at a global scale 

(Burkhard & Maes, 2017; Grêt-Regamey et al., 2015; Maes et al., 2014).   

Following that, there is an approach that extrapolates ES estimates from primary data such as field 

surveys linked to spatial information. Anderson et al. (2009) presents a nation-scale estimation of 

the spatial covariance in areas important for ES and biodiversity, exploring how these associations are 

sensitive to the spatial resolution available data (Burkhard & Maes, 2017; Grêt-Regamey et al., 2015; 

Maes et al., 2014).  

Another type of approach uses quantifying regression and socio-ecological system models that 

combine field data of ES as well as information from literature linked to spatial data. Lavorel et al. (2011) 

uses this type of approach by analysing ES using plant functional variation across landscapes, using 

spatial explicit ES models, to understand the fundamental ecological mechanisms underlying ES 

provision and trade-offs or synergies among services (Burkhard & Maes, 2017; Grêt-Regamey et al., 

2015; Maes et al., 2014). 
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Maes et al. (2014) proposes a type of generic approach that differs according to the type and level of 

detail of the information available called tier approach (see Figure 11). A tier approach is separated 

into three different tiers for mapping ES. The tiered approach combines the five previously mentioned 

approaches and determines, taking into consideration the amount of available information, expertise 

and scale, what is the best course of action for mapping ES (Burkhard & Maes, 2017; Grêt-Regamey et 

al., 2015; Maes et al., 2014).  

Tier 1 consists on mapping ecosystems using only available indicators. The simplest form of ecosystem 

service assessment uses data available for a large part of the territory, for example, using CLC44 which 

is available at the European scale, as most indicators can be directly derived from land use and land 

cover data, biodiversity monitoring, national forest indicators, etc, (Grêt-Regamey et al., 2015; Maes et 

al., 2014).  

Tier 2 links different indicators with land use data. The tier 1 approach can be further developed if 

existing data is used as a base to derive more complex indicators. Land use data is linked to different 

data sets according to known relationships between land use and ecosystem service provision, 

supplemented with local/regional/national data. Based on these relationships the capacities of different 

                                                           
44 Corine Land Cover 

Figure 11: Tiered approach to mapping Ecosystem Services (An example for wild berry production) Maes et al. (2014) 
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land use to provide ecosystem services can be quantified at different locations and different aggregated 

scales (Grêt-Regamey et al., 2015; Maes et al., 2014).  

Tier 3 consists on model-based approaches to map ecosystem services. The tier 2 approach can be 

refined by modelling biophysical processes in GIS or in other software instead of linking indicator data 

through simple relationships. Models can be extended by integrating expert knowledge and can be used 

to access uncertainty in quantification and valuation (Grêt-Regamey et al., 2015; Maes et al., 2014). 

But, mapping ecosystem services faces numerous challenges that focus mainly on the consistency and 

standardization of the approaches, indicators and data that are used to map ES. Rapid growing research 

for ES mapping generates an inconsistency in ES modelling and mapping methods which limits the use 

of ES information in policy and decision making (Burkhard & Maes, 2017; Crossman et al., 2013).  

The lack of available data for mapping and assessing ecosystem services is one of the main challenges. 

Filling in the existing data gaps can be done through many methods such as participatory mapping 

which includes and captures local knowledge; remote sensed satellite data, which can be useful to 

derive spatial estimates of many ES, as for example, food crop production or surface groundwater; using 

datasets at a global scale, which are available for mapping ES, however in this case the usefulness 

of this information is determined by the scale of mapping required (Burkhard & Maes, 2017; Crossman 

et al., 2013).  

This brings us to the scale issue challenge. Scale issues can derive from aggregation of spatial point 

data into arbitrary spatial units by using, for example, postcode areas, which results into a bias output. 

This problem is commonly known as Modifiable Areal Unit Problem (MAUP). Another data 

aggregation and scale issue is the ecological fallacy problem. This problem occurs when inferences 

about data at the individual or local scale is derived by aggregated data, in other words, it occurs when 

one thinks that relationships observed for groups necessarily hold for individuals. There is also the 

question regarding what ES maps should express: ES potentials, flows or demand. For example, the 

service of climate regulation is often mapped by the carbon stock in the soil or above ground vegetation 

assuming that the stock is related to the capacity to provide a flow of a service (Burkhard & Maes, 2017; 

Freedman, 1999).  
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3.3. Case Study – Region of Alentejo 
 

This section focuses on building a reclassified land cover map to understand what land cover 

classes have a greater capacity of providing ecosystem services. The methodology followed (see 

Figure 12) is inspired by the work of Burkhard et al. (2009). By using expert knowledge, Burkhard et al. 

(2009) build a matrix illustrating the capacity that each land cover class has of providing each ES. And, 

with the matrix maps the ecosystem services. However, in this case study, instead of using expert 

knowledge to understand the capacity of providing ES, it is going to be used the modelling assessment 

done by the PT MAES Study.  

By using the ecosystem service values that result from that study it is possible to build a Burkhard et al. 

(2009) inspired matrix, where the ES value corresponds to the capacity of providing ES value, resulting 

in several maps that illustrate the capacity that each class has of providing an ES. 

To map the total capacity of a land cover class of providing the considered ES, the capacity values were 

added together, giving one total value of ES per land use class. The resulting map will be compared 

with the considered municipal green infrastructures which will lead to conclusions regarding whether 

this is a potential approach that can be used for future MGI mapping. 

  

Figure 12: Diagram of the used approaches 
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3.3.1. Reclassified land cover map 

 

To build the reclassified land cover map, a value that illustrates the capacity that each land cover has 

of providing ecosystem services was attributed to each land cover class. The capacity of each land 

cover class was based on the modelling assessment done by the PT MAES Study. 

As the land cover base, it was used the Portuguese land cover map - COS45. It is produced using visual 

interpretation of orthorectified aerial images together with other ancillary information. It has a minimum 

unit of one hectare. The classification builds on CLC structure, 5 levels of detail and 225 classes and it 

is available in 4 versions – 1995; 2007; 2010 and 2015. The version used in this case study approach 

is from the year 2007 due to the use of COS 2007 as a land cover base for the PT MAES Study. 

As a tool for the reclassification of the land cover classes it was used the ecosystem services evaluated 

and mapped by the PT MAES Study. PT MAES Study was done in Alentejo Region where 5 ecosystem 

services were mapped – Soil Protection; Climate Regulation through Carbon Sequestration; Crop 

Production; Fibre Production and Fodder Production (or capacity of ecosystems to support 

extensive animal production). For each of them it was used different types of information and 

methodology. Bellow will follow a brief explanation of how each service was evaluated but for more 

detail see Marta-Pedroso et al. (2014). 

Soil Protection (SP) - spatially quantified through the estimation of the difference between the current 

erosion rate and the worst-case scenario erosion rate, in other words, the erosion rate considering 

the current vegetation cover and the erosion rate with the soil use that would generate the most erosion. 

The methodologic approach focuses on the integration of the Universal Soil Loss Equation (USLE) into 

a GIS platform where the spatial modelling was developed. The avoided erosion ranges from 0 to 100 

t.ha/year.  

Carbon Sequestration (CS) – The estimation of the service of climate regulation through carbon 

sequestration was done using the approach adopted by NIR46. Quantified by the balance of the gains 

and losses of carbon within the biomass and the soil which was calculated based on observed 

alterations within land cover classes KP47 between 1990 and 2007. The service is represented by values 

that range from < -4 to > 8 t.ha/year. The negative values mean that in that area instead of carbon 

sequestration there is carbon emission.  

Fibre Production (FP) – Mapping fibre production contemplates the production of timber measured by 

the annual increase of forest settlements. The source used in this service calculation was the same as 

the carbon sequestration service, NIR, which provided the annual average coefficient. The mapping was 

done by associating geographical data with the annual average coefficient minus average losses of 

                                                           
45National product produced by DGT 
46National Inventory for Greenhouse Gas Emissions. Produced under the umbrella of the United Nations Convention Board for 
the fight against climate change.  
47Kyoto Protocol 
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biomass caused by mortality. It is represented by the amount of timber in sqm/ha.year, having a 

minimum of 0 sqm.ha/year and a maximum of 9.4 sqm.ha/year of timber production. 

Crop Production CP) – Quantification based on the INE48 agriculture statistics. The crops within the 

study area were identified and the respective average productivity was estimated. INE only has 

productivity statistics for what it’s called “pure crops”, meaning only one specie is produced. However, 

there is no “pure crop” identified within the study area, therefore the productivity values were estimated 

based on the combination of the existing statistic data for pure crops. The values range from 0 to > 10 

tons produced per hectare.  

Extensive Animal Production (FoP) – It consisted on determining the average livestock density within 

pasture areas. Due to the impossibility of geographically identifying which are the pastures that offer 

support to the production of livestock, it was considered an average livestock density that reflects the 

actual headcount of the different animal species (Suckler cows; Calves; Sheep) and constant pasture 

areas in INE. The service is represented by the number of animals (CN49) per hectare. The service 

ranges from zero to more than one CN per hectare.  

Some classes were not taken into consideration such as class 1 (N1) – urban fabric - and classes after 

3.3.4.01.1 which consist in water features (lakes, reservoirs, etc). Between this class interval additional 

classes, listed in the table below (Table 12), did not take part in the mapping. The reason for the non-

consideration of class 1 (N1) is that only the rural part of the region will be evaluated for ecosystem 

services. Land cover classes related to water are also not considered in the ES mapping due to the 

nature of the ecosystem services considered. As for the rest of the non-existent land cover classes, the 

reason why they are missing is simply because they don’t exist in the analysed territory. 

Table 13: List of non-existent land cover classes  

2.2.2.01.4. Carob orchards 

2.2.2.02.2. Almond orchards with vineyard 

2.2.2.02.3. Sweet chestnut orchards with vineyard 

2.2.2.02.4. Carob orchards with vineyard 

2.2.2.02.5. Citrus orchards with vineyard 

2.2.2.03.2. Almond orchards with olive groves 

2.2.2.03.4. Carob orchards with olive groves 

2.4.4.02.3. AFS of other oaks with irrigated arable land 

3.1.3.01.6. Forest of invasive species with coniferous trees  

3.2.4.04.3. Open forest of other coniferous species with coniferous trees 

3.2.4.05.3. Open forest of other oaks with coniferous trees 

3.2.4.05.6. Open forest of invasive species with coniferous trees 

  

                                                           
48 National Statistics Institute 
49 Number of heads/ Cabeças normais 
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3.3.1.1. Stepwise Procedure 

 

1st Step: Scale Harmonization 

According to Burkhard et al. (2009) approach for mapping ecosystem services each land cover class 

has a capacity level of providing a certain ecosystem service within the range from 0 to 5. 

Table 14: Capacity of providing ES | Source: Burkhard et al. (2009) 

0 No relevant capacity 

1 Low relevant capacity 

2 Relevant capacity 

3 Medium relevant capacity 

4 High relevant capacity 

5 Very high relevant capacity 

 

To build a reclassified map of COS 2007 inspired by this approach, the values calculated by PT MAES 

Study went through a harmonization process – generation of new intervals (6) which will correspond to 

a capacity level of providing ES.  

Each ecosystem service had an established scale and intervals. The scale was re-divided into 6 

intervals, which correspond to the 6 capacity levels which generated the intervals shown in table 15. 

The fibre production service, the crop production service and the fodder production service scales were 

divided into equal intervals to establish the capacity level. For the carbon sequestration service, the 

scale was divided into equal intervals but having as a starting point 0 tC.ha/year, considering that from 

-4 tC.ha/year to 0 tC.ha/year the capacity level was 0. In the case of the soil protection service the 

process of harmonizing the scale was different. The initial scale was divided into 8 intervals (<2; 2 – 5; 

5 – 10; 10 – 15; 15 – 20; 20 – 50; 50 – 100; > 100) where the smaller quantities had more expression. 

If, like in the other services, the scale was to be divided into equal intervals the smaller quantities would 

lose their expression, since the first interval would be 0 to 16, four of the intervals would become only 

one. Therefore, the optimal solution was to divide it as seen in table 14. 

Table 15: Soil Protection scale harmonization 

Soil Protection Initial Scale Soil Protection Harmonized Scale 

<2 <2 

2-5 2-5 

5-10 
5-15 

10-15 

15-20 
15-50 

20-50 

50-100 50-100 

>100 >100 
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Table 16: Harmonized scales 

Carbon 

Sequestration Fiber Production Crop Production Fodder Production Soil Protection 

tC.ha/year 

Capacity 

Level 

m3. 

ha/year 

Capacity 

Level t/ha 

Capacity 

Level CN/ha 

Capacity 

Level t.ha/year 

Capacity 

Level 

<0 0 [0-0,5[ 0 [0-2[ 0 [0-0,2[ 0 <2 0 

[0-1,6[ 1 [0,5-2,9[ 1 [2-4[ 1 [0,2-0,4[ 1 [2-5[ 1 

[1,6-3,2[ 2 [2,9-4,9[ 2 [4-6[ 2 [0,4-0,6[ 2 [5-15[ 2 

[3,2-4,8[ 3 [4,9-5,6[ 3 [6-8[ 3 [0,6-0,8[ 3 [15-50[ 3 

[4,8-6,4[ 4 [5,6-9,4[ 4 [8-10[ 4 [0,8-1[ 4 [50-100[ 4 

[6,4-8[ 5 >9,4 5 >10 5 >1 5 >100 5 

 

The harmonization process resulted into 5 maps (see Figure 13), one for each ecosystem service, that 

portray the capacity that each polygon from each land cover class has of providing an ES. 
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2nd Step: Identification of the average value of an ES for each land cover class 

When analysing the existing data of PT MAES Study, it was found that each polygon from each land 

cover class had a single value for each ecosystem service. This occurred due to the many variables 

involving the calculations of the ES. However, for this approach, it is required one ES value per land 

cover class. Due to this, an average value was calculated for each land cover class using ArcGIS.  

The procedure for 4 of the ES (see Figure 14), the ones with polygon features, was simply calculating 

the average using the Summarize tool. The summarize tool dissolves one attribute (COS land cover 

class) and allows the calculation of various summary statistics, which in this case was the average ES 

value. The result was a new table with an average value of ES for each land cover class. 

 

Figure 14: GIS function scheme for calculating the average value in 4 of the ES 

In the case of the Soil Protection ES, which was in raster format, the process was different (Figure 15). 

Instead of having one value per polygon, this layer had a value per cell without any land cover class 

associated within the layer and therefore a different procedure had to be used.  

The Zonal Statistics tool calculates statistics on values of a raster within the zones of another dataset. 

The dataset used was the COS 2007 layer and the statistic chosen was, again, the average (mean). As 

a result, a new table was generated. The new table compiled the average value of the cells within a 

polygon of a land cover class, meaning that the process of summarizing was needed, resulting in a table 

with an average value of the Soil Protection ES per land cover class. 

  

Soil Protection 
ES Layer

Zonal 
Statistics

COS 07

New Table Summarize Final ES Table

Figure 15: GIS function scheme for calculating the average in the Soil Protection ES 
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3rd Step: Building the matrix 

After the average value for each class was calculated they were sorted based on the intervals of the 

harmonized scale. For every class a number from 0 to 5 was attributed based on the average value of 

one ES for that class creating a matrix (Figure 16).  

One aspect observed when compiling the matrix was that many of the land cover class had no relevant 

capacity (number 0) of providing the Carbon Sequestration service. This is explained by the fact that 

many polygons, from various land cover classes, had a high negative value when it came to the 

performance of that service, meaning that instead of carbon sequestration there was carbon emission. 

So, when calculating the average these values had a greater impact than the existing positive values. 

 

4th Step: Matrix mapping 

Once the matrix was built, the table was joined to the COS 2007 cartography to be mapped, using the 

same colour scheme as Burkhard et al. (2009), thus generating a land cover map reclassified with the 

capacity that each class has of providing each service.  

 

Figure 17: GIS functions scheme for mapping the matrix 

This generated 5 maps, as is seen bellow, which show the capacity of providing the analysed services 

(see Figure 18). It is followed by a second image (Figure 19) where it is possible to observe the 

differences between the initial maps and the final ecosystems service maps which allows to understand 

the impact of the calculation of the average. 

 

 

Figure 16: Excerpt of the matrix for the assessment of the different land cover's types capacities to provide ES. For the 
full table see Annex 4 
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The impact of calculating the average ES value within a land cover base class can be assessed by 

comparing the harmonized scale maps with the average ES capacity maps. Where the harmonized 

scale maps attribute a capacity value to each polygon of each land cover class, the average ES capacity 

calculates, as the name says, the average value of an ES per land cover class. 

All the services, apart from the Carbon Sequestration, display only insignificant differences that can be 

explained by the fact that when calculating the average value, the higher values lose their expression, 

especially when there are a high number of samples. For example, when comparing the Soil Protection 

service and the Crop Production service, it is possible to see that because the Crop Production service 

only occurs in specific land cover classes, therefore having a smaller sample, the high values remain 

roughly the same. However, the Soil Protection service, because of its higher sample of polygons, 

redistributes the higher values to lower value polygons originating more average capacity land cover 

classes. 

The Carbon Sequestration service, in the average capacity map, has mainly values bellow 0 which 

correspond to a capacity value of 0. Due to the existence of many negative values, some quite high, the 

average value remained negative, because even though there are positive values, they are low, which 

means that even though they exist, the negative values have a higher impact  

 

5th Step: Final Map 

To build the final map – the reclassified map – the numbers regarding the capacity of a land cover class 

to provide the 5 ES were added together into a new table and mapped, following the same mapping 

procedure explained previously.  

The final map arose some questions regarding ES compensation. Land cover classes with a total 

capacity value of 5, for example, which is a “high” value given the fact that there are only 5 ES and that 

the maximum value observed was 7, does not necessarily mean that that land cover class is optimal for 

including in an GI. A total value of 5 can mean different combinations of values as, for example, each 

ES has a capacity value of 1 or only one ES has a value of 5 and the rest is 0.  

To understand the level of compensation, a map was made only with the number of existing ecosystem 

services per land cover class (Figure 20). The result shows that the compensation occurs in several 

cases. The reason behind the compensation might be the fact that there is a small sample of ES. If the 

approach is further developed and more ES are considered the level of compensation should decrease.  
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3.3.2. Aggregated Map of Green infrastructures  

The map of the aggregated green infrastructures of Alentejo was developed using the vectoral green 

infrastructures provided by CCDR Alentejo50 and the information retrieved in the previous chapter 

regarding the components of each MGI. The choice of the municipalities was based on the available 

information of the MGI in vectoral format. The aggregated GI belong to Grândola, Alcácer do Sal, 

Aljustrel and Serpa municipalities. 

However, each green infrastructure has its own type of representation. Due to these discrepancies, the 

different components of the considered GI were subjected to a harmonization process. First all the 

components presented in the vectoral format of the GI were listed, as seen in table 16.  

Table 17: Municipal Green Infrastructure Components 

Grândola Alcácer do Sal Aljustrel Serpa 

Reserva Natural do Estuário do 

Sado; 

ZPE Estuário do Sado 

Áreas contiguas aos cursos de 

água 

Cursos de água 

Povoamentos de pinheiro 

manso e sobro 

Povoamentos de sobro e azinho 

Rede hidrográfica de 

conectividade 

SIC prioritário do Estuário do 

Sado  

SIC prioritário da Comporta-

Galé 

SIC não prioritário do Estuário 

do Sado  

SIC não prioritário da Comporta-

Galé 

Solos de elevado valor 

ecológico 

REN 

RAN 

Albufeiras 

Açudes  

Corredores ecológicos das 

linhas de água 

Corredor ecológico do PROF-

AL 

Espaços verdes urbanos 

Habitats Rede Natura 2000 

não prioritários 

Habitats prioritários 

Montado de sobro e azinho 

Zona de proteção ambiental 

às albufeiras 

Espaços Verdes 

Montado 

Rede hidrográfica e 

áreas de cheia máxima 

ZPE de Castro Verde 

Parque Natural do Vale do 

Guadiana (RN 2000) 

Cursos de água 

Albufeiras da RE Municipal 

Corredores ecológicos 

Habitats classificados 

Áreas importantes do ponto 

de vista do POA 

 

 

After all the components were listed, they were grouped into more general components (see Table 17) 

and for each component a new symbology was attributed which, by doing so, created a more 

comprehensive map of the green infrastructure.  

  

                                                           
50 CCDR Alentejo, namely Dra. Lília Fidalgo and Sara Rodrigues, provided great help when it came to getting access to the 
vectorial format of the municipal green infrastructures. Their assistance was fundamental for the development of this 
dissertation purpose. 
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For the harmonization process it was considered the following: 

- All the priority habitats should be placed into one category, this including priority SIC and ZPE. 

The same principle was applied for the non-priority habitats. 

- When it came to special areas like the Ramsar site, the Weir and the Natural Reserve/Park it 

was decided that they should be represented separately due to their relevance. 

- All the water courses and hydrographic network were grouped as well as the reservoirs. 

- The ecological corridors were all grouped together, even the ones related to water courses 

because they hold the same type of function – connection. 

- The separation between oak settlements and other forest settlements was made based on the 

types of species within those settlements. The ones with only oak family types are considered 

oak plantations and the rest are considered other forest plantations. 

- The two existing green spaces were grouped into one layer. 

- The layer REN in Grândola’s municipality is not represented here because the elements that it 

includes are already represented by other layers; 

- Soils with a high ecological value and RAN are grouped into one layer because they both serve 

the purpose of preserving the condition of the soil; 

- The existing adjacent areas to water courses and reservoirs were compiled into one layer as 

they hold the same function. 

Table 18: Aggregated Green Infrastructure Harmonized Categories 

Harmonized Categories Existent Categories Simbology 

Priority Habitats Habitats prioritários (Alcácer do Sal) 

ZPE Castro Verde (Aljustrel) 

ZPE Estuário do Sado (Grândola) 

SIC prioritário do Estuário do Sado (Grândola) 

SIC prioritário da Comporta-Galé (Grândola) 

Habitats Classificados (Serpa) 

 

Non Priority Habitats Habitats Rede Natura 2000 não prioritários (Alcácer do Sal) 

SIC não prioritário do Estuário do Sado (Grândola) 

SIC não prioritário da Comporta-Galé (Grândola) 

 

Hydrographical Network Rede hidrográfica e áreas de cheia máxima (Aljustrel) 

Cursos de água (Grândola) 

Rede hidrográfica de continuidade (Grândola) 

 

Reservois Albufeiras (Alcácer do Sal) 

Albufeiras da RE Municipal (Serpa) 

 

Ecological Corridors Corredores ecológicos das linhas de água (Alcácer do Sal) 

Corredor ecológico PROF-AL (Alcácer do Sal) 

Corredor ecológico (Serpa) 

 

Oak Plantations Montado de sobro e azinho (Alcácer do Sal) 

Povoamentos de sobro e azinho (Grândola) 

Montado (Aljustrel) 

 

Green Spaces Espaços verdes (Aljustrel) 

Espaços verdes urbanos (Alcácer do Sal) 
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Other Forest Plantations Povoamentos de sobro e pinheiro manso (Grândola) 

 

Adjacent Areas Áreas contiguas aos cursos de água (Grândola) 

Zona de proteção ambiental às albufeiras (Alcácer do Sal) 

 

Weir   

Ramsar Site   

Natural Reserve of the Sado 

Estuary 

  

Natural Park of the Guadiana 

Valley 

 

 

High ecological value soils and 

RAN 

RAN (Grândola) 

Solo elevado valor ecológico (Grândola) 

 

 

The new map allows a clear reading of all MGI and, when the municipalities are continuous as is the 

case of Grândola and Alcácer do Sal, it is possible to observe if there is continuity between the same 

elements of the different MGI.  

In a side by side comparison, in Figure 22, it is possible to see the impact that the process of 

harmonization brought to the reading of these MGI. This final Aggregated Green infrastructure Map will 

work as the base for comparison for the next phase.  

Figure 21: Aggregated Ecological Structure Map 
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Figure 22: GI of Grândola and Alcácer do Sal (above) and Harmonized GI of Grândola e Alcácer do Sal (bellow) 
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3.3.3. Testing the approach 

With all the necessary components finalized it was time to see if there is potential in using a land 

cover map as a base to map green infrastructure. Starting with the question of how much capacity 

of providing ES should a land cover class have to be integrated into a green infrastructure? 

To understand the spatial expression of each capacity level a series of maps were made that covered 

the existing levels of the final ES map (see Figure 23). 

 

The land cover classes with the first levels of total capacity, from 0 to 3, were excluded due to their low 

capacity of providing ES. Then it came the question of including the land cover classes with a total 

capacity of 4 or not. To answer this question two maps were done, one with the land cover classes that 

have a total capacity from 4 to 7 and another with the total capacities from 5 to 7 (Figure 24). 

The result shows that considering land cover classes with a capacity higher than 5 have little spatial 

expression. In contrast, the land cover classes with a capacity higher than 4 occupy a larger portion of 

the territory. For this case study, the land cover classes to be integrated into a green infrastructure will 

have a providing capacity of 4 or higher. The map on the left will be the base of comparison with the 

municipality’s green infrastructure. 

Figure 23: Areas with each level of Total ES 
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Figure 24: Comparison between the landcover classes with a providing capacity higher that 4 and higher than 5 



54 

 

CHAPTER 4: DISCUSSION  
 
After the analysis of the masterplans it became apparent that there is a need for a new methodologic 

approach to map green infrastructures that actively contributes to the preservation and management of 

the areas that it protects, thus creating an effective territorial management tool. 

Currently, a green infrastructure is, for the most part, an overlapping of already established legal 

regimens that have their own restrictions and management guidelines. Therefore, why not create a 

green infrastructure that contributes to the conservation of those regimens, as well as, to the 

preservation and enhancement of the ecosystem services that are beneficial to humans? To answer 

this question, a new potential approach for mapping GI based on a land cover map valuated by 

ecosystem services is explored by this dissertation.  

When comparing the green infrastructures mapped by the case study (left) and the harmonized GI 

mapped by the municipalities (right) it is possible to note that a lot of the same areas are included.  

However, a few areas, namely the areas belonging to priority habitats and natural reserves/parks and 

cork oak forests are not comprised in the reclassified land cover GI. This is explained by the type of ES 

that are considered by the case study, showing that this approach needs re-testing using a larger sample 

of ecosystem services. 

In addition to considering more ecosystem services, it is also necessary to include all parts of territory 

that were not considered here, such as water courses, reservoirs and urban green spaces. The non-

inclusion of these land cover types in the ecosystem service mapping done by the PT MAES Study is a 

consequence of the type of ecosystem services mapped.  

Figure 25: Comparison between the Reclassified Land Cover GI and the Municipalities GI 
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After developing the methodology for this new exploratory approach to map green infrastructure and, 

after creating a reclassified land cover GI map it is important to comprehend the compatibility between 

the municipalities GI and the reclassified land cover GI. The compatibility between the two structures is 

going to be tested through the analysis of the overlapping area that coincides between the two (Figure 

26).   

The compliance test was done for the municipalities of Alcácer do Sal and Grândola, for they are the 

only two continuous municipalities with available data and the ones with a more complex green 

infrastructure. The compliance analysis allows to determine if the areas that are currently mandatory to 

include in a green infrastructure are embraced by the new approach GI.  

Figure 26: Diagram of the compliance analysis 

Figure 27: Correspondence between the reclassified land cover GI and the municipalities GI 

 

Figure 27: Correspondence between the reclassified land cover GI and the municipalities GI 
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The result (Figure 27) shows that a large portion of the reclassified land cover GI matches with the 

municipalities GI – for statistics see Table 18. 

To further explore the potential of this approach, a new reclassified land cover GI was mapped. To map 

the new GI, COS 2015 was used as a base. The rationale behind the choice of the 2015 land cover map 

as a base was that the two municipalities GI in question were mapped in 2017 which would therefore 

provide a more realistic correspondence between the two structures. 

The matrix that portrays the capacity of providing ES of a land cover class was joined with the 2015 land 

cover cartography (COS 2015), allowing to compare the results from the reclassified land cover GI of 

2007 and the one of 2015. 

When mapped, the 2015 reclassified land cover GI showed a significant reduction of cover area. The 

area occupied by the reclassified land cover GI decreased in 88%, having only two land cover classes 

with a value of providing capacity of 4 (no higher values exist) – rice fields and pasture areas. The 

reclassified land cover GI complied with the municipalities GI in 48% but the MGI had a 93% of area 

that did not overlap with the case study GI. That is 40% more area of the municipalities GI that did not 

overlap. After taking a closer look to the land cover classes from COS 2015 the severe decrease in ES 

area is attributed to the fact that new land cover classes were created. Therefore, when attributing the 

ES capacity based on the land cover codes, the new classes were attributed a value of 0, which meant 

the matrix for the 2015 land cover map needed to be re-though. 

The re-thinking of the matrix consisted on creating a correspondence between the 2007 land cover 

classes and the 2015 land cover classes. This correspondence was made through the names of the 

classes since the codes did not mach. The new map, which can be seen in Figure 28, although it portrays 

some differences in comparison with the 2007 map, has the same level of compliance between the 

reclassified land cover GI and the municipalities GI. 

To understand the level of correspondence between the two structures the percentage of reclassified 

land cover GI that overlaps with the municipalities GI was determined. Table 18 shows the appraised 

statistics.  

Table 19: Correspondence statistics 

  

 2007 2015 

Overlapping structures area 60% 60% 

Exclusively reclassified land cover 

GI 
40% 40% 

Exclusively municipalities GI 53% 65% 
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The area belonging to the overlapped structures remains proportional, however there is an increase of 

municipal green infrastructure that does not match with the reclassified land cover GI. Changes in land 

cover can be a possible explanation to this situation. It was expected that, because both municipal green 

infrastructures were mapped in 2017, that the 2015 reclassified land cover green infrastructure had a 

higher level of compliance, instead of the opposite. Tables 20 and 21 show the severe decrease in land 

cover classes within the green infrastructure area, going from 48 classes in 2007 and only 6 in 2015. 

However, it is expected that land cover changes occur in an eight-year period. Another aspect that 

explains the result is the fact that no urban or “water” land cover classes are considered by the case 

study approach.  

  

Figure 28: Correspondence between the 2015 reclassified land cover GI and the municipalities GI 
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Table 20: 2007 Land cover classes included in the municipalities GI 

Non-irrigated arable land 

Rice fields 

Vineyards 

Fresh fruit orchards 

Citrus orchards 

Other orchards 

Permanent pastures 

AFS of holm oak with pastures 

AFS of Stone pine with pastures 

AFS of other species with pastures 

AFS of cork and holm oaks with pastures 

Cork oak forests 

Forests of cork oak with broad-leaved trees 

Forests of eucalyptus with broad-leaved trees 

Maritime pine forests 

Stone pine forests 

Forests of maritime pine with coniferous trees 

Forests of stone pine with coniferous trees 

Forests of eucalyptus with coniferous trees 

Forests of other broad-leaved species with coniferous 

trees 

Forests of broad-leaved mixtures with coniferous 

trees 

Forests of maritime pine with broad-leaved trees 

Forests of stone pine with broad-leaved trees 

Forests of coniferous mixtures with broad-leaved 

trees 

Closed shrublands 

Cork oak open forests 

Eucalyptus open forests 

Open forests of invasive species 

Open forests of eucalyptus with broad-leaved trees 

Open forests of other broad-leaved species with 

broad-leaved trees 

Maritime pine open forests 

Stone pine open forests 

Open forests of maritime pine with coniferous trees 

Open forests of stone pine with coniferous trees 

Open forests of cork oak with coniferous trees 

Open forests of holm oak with coniferous trees 

Open forests of eucalyptus with coniferous trees 

Open forests of broad-leaved mixtures with coniferous 

trees 

Open forests of maritime pine with broad-leaved trees 

Open forests of stone pine with broad-leaved trees 

Open forests of other coniferous species with broad-

leaved trees 

Open forests of coniferous mixtures with broad-leaved 

trees 

Other woody vegetation 

Maritime pine clearcuts 

Sparsely vegetated areas 

Table 21: 2015 Land cover classes included in the municipalities GI 

Rice fields 

Olive groves 

Eucalyptus forests 

Forests of invasive species 

Maritime pine forests 

Stone pine forests 
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For a better understanding of the land cover differences regarding what is only included by the 

municipalities GI (left), what is included in both structures (centre) and what is included only by the 

reclassified land cover GI (right), aerial imagery was taken. Figure 29 shows three image samples, one 

from each type.  

The reason why an area belonging to a Natura 2000 habitat is not included by the reclassified land cover 

GI is that cork oak forest only provides one ecosystem service – soil protection – with medium relevant 

capacity (3), while the maritime pine forest provides the soil protection service and the fibre production 

service. This outcome stresses the need to include more ecosystem services when using this approach. 

Cork oak forests are ecosystems with high socioeconomic and conservation value, as well as, 

ecosystems that support high levels of biodiversity, and should be integrated by the green infrastructure 

(Bugalho, Caldeira, Pereira, Aronson, & Pausas, 2011). If more ecosystem services are taken in 

consideration perhaps the result would be the opposite. 

Another aspect that might lead to a more complete outcome is the attribution of weights to the different 

ES. The importance of the various ecosystem services might differ in respect to the context, the included 

stakeholders and the case study area. After consulting on this matter (Costanza et al., 1997; Koschke, 

Fürst, Frank, & Makeschin, 2012), to better understand what weights to attribute to the ecosystem 

services, it was decided to attribute weights ranging from one to five randomly to each ES. 

It was observed that to attribute weights an equation based on several factors was developed. For 

example Koschke et al. (2012), which studies the development of a multi-criteria approach for an 

integrated land cover based assessment of ecosystem service provision to support landscape planning, 

uses three variables: pairwise comparison of services as described in the Analytical Hierarchy Process; 

Figure 29: Land cover sample scheme 
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Likert categories and equal weights of ecosystem services where the weights are simply generated by 

dividing 1 by N, where N is the number of ES considered (see full article for more information). 

Even though it is not within the purpose of this dissertation to develop an equation to determine the 

importance of ecosystem services, a small experiment was conducted to understand the impact the 

application of weights can have. 

Attributing the weighs of 1;2;3;4 or 5, randomly, to each ecosystem service, re-calculating the matrix, 

and mapping the matrix resulted in a representation of the land covers with higher capacity of providing 

ecosystem services taking into consideration the “importance” of each ES. 

Table 22: Attributed weights 

 

The total capacity ranges from 8 to 26 and it was considered that land cover classes with a total capacity 

equal or higher than 13 should be integrated into the reclassified land cover map. The comparison can 

be observed bellow in figure 30. 

The reclassified land cover GI map presents a severe decrease in area to be integrated in the green 

infrastructure. The map presents the areas where the land cover classes have a higher or medium 

capacity of providing ecosystem services that have a medium or high weight attributed to them. This 

means, that these areas should be integrated within the green infrastructure but that they do not need 

special attention or specific measures, or that perhaps, because their capacity of providing ecosystem 

services is well established and that they are not the most relevant ecosystem services, they are not 

integrated into the green infrastructure. 

Ecosystem Services Attributed Weights 

Carbon Sequestration 5 

Fibre Production 2 

Crop Production 4 

Fodder Production 1 

Soil Protection 3 

Figure 30: Comparison between using not using weights (left) and using weights (right) 
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The attribution of weights to the ecosystem services can not only reflect the established objectives for a 

green infrastructure but, can also potentialize this territorial management tool. By knowing what ES have 

a greater importance, as well as, where there is a higher or lower capacity of providing them, it is possible 

to develop a management plan that can preserve the areas where the higher values are and, can 

improve or in some cases perhaps restore the areas with lower capacities. This can lead to a GI that is 

developed according to priority levels (Figure 31). In addition to this, the attribution of weights can 

determine, in a more complete manner, what areas should be integrated by the green infrastructure. 

 

Figure 31: Conceptual illustration of the mapping of GI | Source: (Albert & Von Haaren, 2014) 
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CHAPTER 5: CONCLUSION  
 

Green infrastructures as a territorial planning tool have the potential to, not only, contribute for the 

sustainable development of human activities, for the preservation and enhancement of ecosystem and 

their services, but also effectively communicate the benefits of a greener and more sustainable lifestyle 

to the population.  

With the legislation analysis it was possible to understand the lack of vision, and in some extent purpose, 

of the territorial management tool that is the municipal green infrastructure. The lack of vision and 

purpose is a consequence of the current mapping criteria established by the legislation. The existing 

mapping criteria only establishes what areas are compulsory to integrate in a green infrastructure, in the 

rural land, and inside the urban boundary just offers a general guideline regarding what to include. 

However, there are no guidelines that explain how to articulate the different legal regimens nor how to 

organize the structure of a green infrastructure. This leads to a broadness within the legislation that 

allows each team or municipality to apply these guidelines as they seem fit, resulting in a non-continuous 

green infrastructure, non-coherent in terms of organizational structure and in terms of representation 

techniques.  

During the masterplan analysis the lack of effectiveness of the green infrastructure was made apparent 

when observing how the municipalities dealt with the application of the mapping criteria and 

implementing and regulating the instrument. Based on this analysis, it seems like the green 

infrastructure does not go beyond the public restriction regimens. So, what is the purpose of a green 

infrastructure that is no more than the overlay of public restriction regimens? These regimens are 

already legally framed and managed individually, so what is the purpose of having a separated 

instrument that overlays these regimens without articulating them and that presents no additional 

function besides that? 

The matter of “yes, there are public restriction regimens, but all have compatible uses that can be 

explored in those areas, so what is the problem?” can be answered with the fact that these public 

regimens are already mapped in the constrain plan and individually, so why integrate them again in a 

green infrastructure, since it is redundant. Why not transform the green infrastructure into an instrument 

that has the power to complement the constrain plan and the public restriction regimens with knowledge 

regarding what services the ecosystems provide and how can they be enhanced or how can they be 

preserved? 

From these questions came the necessity of exploring new green infrastructure mapping approaches 

that have the potential of developing an effective territorial management tool. The exploratory approach 

proposed here focuses on linking the green infrastructure with a land cover map, reclassified by the 

ecosystem services that each land cover provides.  

The approach was tested in the municipalities of Alcácer do Sal and Grândola. From testing the 

approach, it became clear that although it has potential, it still needs to be further developed, for 
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example, in another territory with a different ecological context. The fact that only five ecosystem 

services were considered by the PT MAES Study and that not all land cover classes took part of the 

mapping of the ES had a clear impact on the approach and consequently on the results. Using a larger 

sample of ecosystem services, tailored to the objectives of a green infrastructure, will improve the 

reclassification process and the results obtained. In this case, by adding, for example, an ecosystem 

service to measure the surface and groundwater used for nutrition, materials and energy and a cultural 

ecosystem service to evaluate the level of physical and intellectual interactions with the natural 

environment, would improve substantially the results obtained, in the sense, that it would provide 

information that would allow to map a more complete green infrastructure.  

The green infrastructure that results from the new approach still occupies a large portion of the territory, 

like the municipal GI, that tend to include more than 50% of territory, which is not ideal, since most of 

the land is privately owned. However, in opposition with the municipal green infrastructures, it provides 

an infrastructure that surpasses the non edificandi regimen, allowing the green infrastructure to become 

an efficient communication tool for the general population and private owners on what their land has to 

offer and how to manage it. The provided knowledge can be the source for developing implementation 

measures and management recommendations tailored to the situation in question. Adding weights to 

the mapping of the green infrastructure also provides information regarding policy decisions, European 

targets, population needs and stakeholders’ interests.  

During the development of the reclassified land cover green infrastructure it was thought that, in further 

developments, the green infrastructure could be the result of a combination between the total capacity 

that a land cover class has of providing ecosystem services, and the number of ecosystem services that 

a land cover class provides. For example, an equation could be created, that portrayed what areas 

should be integrated within the green infrastructure, taking in consideration the total capacity of providing 

ecosystem services and total number of ecosystem services of a land cover class. 

The potential of this approach is also determined by the development of ecosystem service mapping in 

Portugal since, currently, there are only five ecosystem services mapped for the region of Alentejo. For 

this approach to be used country wide, the entire national territory needs a good sample of mapped 

ecosystem services. 

Ultimately, this exploratory approach shows great potential in being the answer to the effectiveness 

problem that currently resides with green infrastructures in Portugal. Not only can it transform the green 

infrastructure into an instrument that complements the masterplan, but also provide knowledge, from 

the ecosystem services, that are an asset for stakeholders and policy decisions related to spatial and 

environmental planning.  
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Áreas de proteção do 

Litoral 

Faixa marítima de proteção 

costeira 

Faixa ao longo de toda a costa 

marítima ao longo do oceano 

delimitada superiormente pela 

linha que limita o leito das águas do 

mar e inferiormente pela 

batimétrica dos 30m. 

Praias 

Área compreendida entre a linha 

representativa da profundidade de 

fecho para o regime da ondulação 

e a linha que delimita a atividade do 

espraio das ondas. 

Barreiras detríticas 

Área compreendida entre as linhas 

de máxima baixa-mar equicionais, 

do lado oceânico, e a lagoa ou o 

sapal do lado inferior.  

Tômbolos 

Área de acumulação de materiais 

arenosos cujo limite inferior é 

definido pela linha de fecho para o 

regime de ondulação e nos topos 

pela linha que representa o contato 

entre aquela acumulação arenosa 

e as formações geológicas. 

Sapais 

Deve atender às características 

sedimentares e biológicas 

presentes. 

Ilhéus e rochedos emersos no 

mar 

Áreas emersas limitadas pela linha 

máxima de baixa-mar de águas 

vivas equicionais. 

Dunas costeiras e dunas fósseis 

Delimitado pela base da duna 

abrangendo duas em formação ou 

outras localizadas mais para o 

interior do sopé do edifício dunar 

consolidado e pela linha de 

contacto com as restantes 

formações geológicas. 

Arribas e respetivas faixas de 

proteção 

Arribas - Delimitadas a partir do 

rebordo superior (lado terra) e da 

base da arriba (lado do mar). 

Faixa de proteção - Linha que limita 

o leito das águas do mar com 

largura adequada à proteção eficaz 

da zona costeira. 

Águas de transição e respetivos 

leitos, margens e faixas de 

proteção 

Volume de águas salobras ou 

salgadas e respetivos leitos e 

respetivos leitos adjacentes ao 

mar. 

Áreas relevantes para a 

sustentabilidade do ciclo 

hidrológico terrestre 

Cursos de água e respetivos 

leitos e margens 

Observar o disposto no artigo 18º 

da Lei nº. 54/2005 de 15 de 

novembro 

Lagoas e lagos e respetivos 

leitos, margens e faixas de 

proteção 

Corresponde ao plano de água que 

se forma em situação e chuva 

máxima e a largura da margem 

deve observar o disposto na alínea 
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gg) do artigo 4º da Lei nº. 54/2005 

de 15 de novembro 

Albufeiras que contribuam para 

a conetividade e coerência 

ecológica da REN, bem como os 

respetivos leitos, margens e 

faixas de proteção 

A delimitação das albufeiras 

corresponde ao plano de água até 

à cota de nível de pleno 

armazenamento. 

Áreas estratégicas de proteção e 

recarga de aquíferos. 

Deve ser considerado o 

funcionamento hidráulico do 

aquífero.  

Áreas de prevenção de 

riscos naturais 

Zonas adjacentes 

Desde o limite da margem até uma 

linha convencional que 

corresponde à linha alcançada pela 

maior cheia num período de retorno 

de 100 anos. 

Zonas ameaçadas pelo mar 

Inclui áreas suscetíveis de serem 

inundadas por galgamento 

oceânico ou galgamento durante 

episódios de temporal. 

Zonas ameaçadas pelas cheias 

Deve incluir áreas suscetíveis de 

inundação causados por 

transbordo de água no leito dos rios 

e cursos de água devido à 

ocorrência de caudais elevados.  

Áreas de elevado risco de erosão 

hídrica do solo 

Deve considerar de forma 

integrada o declive e a 

erodibilidade média dos solos 

resultante da sua textura, estrutura 

e composição. 

Áreas de instabilidade de 

vertentes 

Devem ser consideradas as 

características geológicas, 

geomorfológicas e climáticas. 
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Annex 2 – Analysis of the masterplan’s components 



1

Municipios Ano Publicação Equipa Conceito Suporte Estrututra Hierárquica

Regulamento Relatório

Componente Urbana Componente Rural Componente Urbana Componente Rural

Identificação Regime Ocupações e Usos Interditos Identificação Regime Ocupações e Usos Interditos Constituição Áreas Integrantes Constituição Áreas Integrantes

Beja 2014
Aviso (extrato) 
nº. 4296/2014

Equipa técnica 
da Câmara 
Municipal de 
Beja

Conjunto de espaços 
associados a distintos valores 
naturais e paisagisticos e 
encerram diversas 
funcionalidades de preservação 
e conservação ambiental que, 
devidamente articuladas, têm 
como finalidade o 
estabelecimento de equilibrios 
biofisicos e fisico-sociais 
necessários e fundamentais à 
sustentabilidade do território e 
das populações que dele 
dependem.

Sistema Seco; 
Sistema 
Húmido.

Estrutura Primária; 
Estrutura Secundária; 
Estrutura Terceária.

Solos localizados dentro do 
perimetro urbano de Beja que 
evidenciem elevado valor 
ambiental, necessários ao 
equilibrio ecológico das áreas 
urbanas.

Faz referência a alterações de 
pavimento e alteração e/ou 
destruição de vegetação. Parte 
depois para regras especiais 
relativas a cada tipologia de 
espaço afetos à EEU onde se foca 
em casos de alteração de uso, 
tipos de edificação permitida e 
implantação de vegetação. 

Destruição do solo vivo e do 
coberto vegetal; Derrube das 
árvores; Deposição de resíduos, 
Arroteamento de conjuntos 
arborizados com extensão 
superior a 1500 m2 em áreas 
utilizadas como sistemas mistos, 
de produção e recreio; Edificação 
de qualquer tipo nas linhas de 
drenagem natural salvo se for 
devidamento fundamentada a 
inexistência de impactos 
negativos.

Os espaços afetos à EEM do Espaço 
Rural têm como objetivo a 
valorização e proteção de 
ecossistemas naturais e da paisagem 
como forma de estabelecer 
equilibrios biofisicos entre as 
diversas tipologias de espaço que 
compõem o território.

Remete para a manutenção dos usos atuais do 
solo e para a aplicação dos critérios de 
ocupação e condicionante referentes às 
diversas classes de espaço em que se integram 
e, nas áreas sujeitas a enquadramentos de 
proteção específicos aplicam-se as normas 
jurídicas desses regimes. Refere ainda as 
diferentes atividades e instalações autorizadas, 
mantendo sempre o principio da salvaguarda 
do equilibrio e processos ecológicos.

Não consta no regulamento nenhuma 
ocupação ou uso interdito especifico às 
áreas afetas à componente rural da 
Estrutura Ecológica Rural.

Sistema misto (Produção e 
Recreio)

Espaços abertos, verdes ou pavimentados vocacionados para 
atividades recreativas ou espaços de função produtiva com uma 
componente recreativa associada.

Estrutura Primária Áreas da Rede Natura 2000 (ZPE de Cuba; ZPE de Castro verde e ZPE de 
Vale do Guadiana; Sitio do Vale do Guadiana)

Proteção fundamental Espaços pertencentes à RAN, EEM e espaços associados à proteção 
de estruturas naturais, linhas de água, zonas declivosas, escarpadas 
ou com problemas geológicos.

Estrutura Secundária Área Ecológica Municipal (Solos com elevado valor ecológico; Espaços 
com risco de erosão elevado; Zonas de máxima infiltração; Extensões de 
coberto de sobro e azinho, matagais, áreas com necessidade de 
recuperação paisagística e ambiental). Bolsa Ecológica Municipal (Solos 
mais expostos à humidade e influenciados pela presença, permanente ou 
temporária, de água no solo).

Associado a equipamentos Espaços abertos associados a equipamentos. Estrutura Terceária Faixa Ecológica Municipal (Zonas húmidas localizadas nas zonas 
adjacentes às linhas de água); Canal Ecológico Municipal (Delimitações 
longitudinais contínuas marcadas por ocorrências orográficas resultantes 
da intervenção humana); Cordão Ecológico Municipal (Corredores que 
marcam limites de descontinuidade do solo)

Percursos e referências
Espaços de memória cultural ou espaços importantes para o 
escoamento hidríco e atmosférico.

Proteção de infraestruturas Espaço canal ao longo de vias de comunicação.

Áreas degradadas
Áreas degradadas pela extração de inertes, lixeiras ou outros factores 
de degração ambiental.

Monforte 2015
Edital nº. 
822/2015

Lodo 
Arquitectura 
Paisagista Lda.

Não é apresentado uma 
definição para o conceito de 
Estrutura Ecológica Municipal.

Componentes 
biofísicos: 
Relevo e 
orografia; Solo 
arável; Água; 
Vegetação.                             
Componentes 
culturais.

Sistema seco; sistema 
humido; extrutura verde 
rural; estrutura 
patrimonial rural; 
estrutura verde urbana; 
estrutura patrimonial 
urbana

São espaços verdes urbanos os 
delimitados na Planta de 
Ordenamento de Aglomerados 
Urbanos como espaços verdes 
urbanos existentes e espaços 
verdes urbanos programados.

Estipula que deverá cumprir-se o 
que consta na legislação para as 
áreas de cedência e espaços 
verdes. Estabelece ainda que se 
deve preservar e integrar árvores 
em espaços verdes, salvaguardar 
os solos pertencentes à RAN e as 
áreas adjacentes a linhas de água 
no interior do perímetro urbano e 
refere, por fim, que é possivel a 
integração de equipamentos e 
infraestruturas pontuais de apoio 
ao recreio e ao lazer nos espaços 
verdes urbanos

Não consta no regulamento 
nenhuma ocupação ou uso 
interdito exclusivo ao espaços 
verdes urbanos.

Em solo rural, a estrutura ecológica 
municipal é constituida pelos 
seguintes sistemas: Sistema Húmido; 
Sistema Seco, cabeços e vertentes; 
Estrutura Verde Rural; Estrutura 
Patrimonial Rural (Humanização da 
paisagem ou historia da sua 
contrução); Estrutura Verde Urbana e 
Estrutura Patrimonial Urbana.

Estabelece que a EEM assume-se como uma 
categoria de espaço tranversal a todas as 
outras. Dita que são mantidos os usos de cada 
categoria de espaço incluindo as regras de 
edificabilidade; que nos espaços definidos 
como EEM o Indice de Contrução assume-se 
como Indice de Impermeabilidade; proíbe todas 
as ações de natureza industrial urbana ou 
agrícola que influencie negativamente a 
qualidade da água  nas faixas de proteção de 
albufeiras, zonas de galeria e margens naturais 
dos cursos de água e, por fim, permite a 
existência de atividades agrícolas, pastoris, 
florestais e silvo-pastoris desde que sejam 
desenvolvidas de forma extensiva. 

Loteamento Urbano; Execução de 
qualquer tipo de construção com 
excepção a construções que se destinem 
ao apoio da sua conservação e 
manutenção desde que sejam 
compatíveis com o equilibrio ecológico 
destas áreas; Destruição de solo vivo e 
do coberto vegetal; Alteração da 
topografia do solo; Derrube de árvores; 
Descarga de entulhos de qualquer tipo e 
o depósito de quaisquer materiais.

Estrutura Verde Urbana Inclui zonas de proteção de linhas de água, património cultural e 
espaços de recreio

Sistema seco, cabeços e 
vertentes

Cabeços, zonas de festo e cumeadas.

Estrutura Patrimonial Urbana Elementos com valor patrimonial Sistema húmido Zonas de vale e recursos hidrícos de superfície.

Património Urbano Estrutura Verde Rural Vegetação natural ainda existente e mosaico cultural ou agro sistema 
tradicional

Paisagens Culturais Estrutura Patrimonial 
Rural

Elementos com valor patrimonial; Património rural; Património natural; 
Património imaterial; Paisagem cultural e património paisagístico.

Grândola 2017
Aviso nº. 

15049/2017

Coordenação 
Técnica: Arq. 
Ana Roxo; Arq. 
Elsa Grade; Arq. 
Carlos 
Fernandes

Conjunto de áreas que, em 
virtude das suas caraterísticas 
biofísicas ou culturais, da sua 
continuidade ecológica e do 
seu ordenamento, têm por 
função principal contribuir para 
o equilíbrio ecológico e para a 
proteção, conservação e 
valorização ambiental e 
paisagística dos espaços rurais 
e urbanos.

Estrutura Ecológica 
Fundamental; Estrutura 
Ecológica Principal

Não existe qualquer referencia à EEM Urbana no Regulamento do PDM de Grândola Em solo rústico integra o conjunto de 
áreas, valores e sistemas 
fundamentais que, em virtude das 
suas características biofísicas ou 
culturais, da sua continuidade 
ecológica e do seu ordenamento, 
têm por função principal contribuir 
para o equilibrio ecológico e para a 
proteção, conservação e valorização 
ambiental do território.

Estipula que as ocupações e utilizações 
permitidas devem assegurar a compatibilização 
das funções de proteção, regulação e 
promoção dos sistemas ecológicos, tendo 
sempre como objetivo a sustentabilidade do 
território. Remete também para a aplicação dos 
regimes legais e regulamentares já existentes 
caso se tratar de áreas pertencentes ao 
Sistema Nacional de Áreas Classificadas ou 
outras componentes que constituam servidões 
ou restrições de utilidade pública.

Instalação e amplicação de explorações 
pecuárias intensivas; Exploração de 
massas minerais; Instalações para 
aproveitamento de energias renováveis; 
Instalação de postos de combustivel; 
Instalação de fornos de carvão vegetal; 
Instalação de estações de tratamento de 
águas residuais; Instalação de depósitos 
de sucata; Instalação de aerodromos; 
Destruição de vegetação.

Estrutura Ecológica Urbana Espaços cívicos Estrutura Ecológica 
Fundamental

Áreas Nucleares: Áreas Classificadas (Reserva Natural do Estuário do 
Sado; Sitio Ramsar do Estuário do Sado; Sitios da Rede Natura 2000 - 
habitats prioritários em associação com os habitats não prioritários dos 
Sitios de Importância Comunitária do Estuário do Sado e da Comporta-
Galé e a Zona de proteção especial do Estuário do Sado); Outras (REN; 
Povoamentos de sobreiros e azinheira)

Espaços verdes públicos de recreio Áreas de Conectividade: Cursos de água e respetivos leitos e margens 
(DPH); Áreas contiguas aos cursos de água.Espaços verdes privados

Espaços verdes de proteção

Espaços verdes de produção Estrutura Ecológica 
Primária

Áreas Nucleares: Áreas Classificadas (Rede Natura 2000 - habitats não 
prioritáriosdos Sitios de Importância Comunitária do Estuário do Sado e da 
Comporta-Galé); Outras (RAN; Cabeceiras dos cursos de água; Solos de 
elevado valor ecológico; povoamentos mistos de pinheiro manso/sobro; 
áreas com declive superrior a 25%)

Espaços verdes de equipamentos

Espaços verdes urbanos Áreas de Conectividade: Rede Hidrográfica de conectividade

Vazios

Estremoz 2015
Aviso n.

º10541/2015

Câmara 
Municipal de 
Estremoz | 
Arquipélago

Os espaços afetos à EEM têm 
como objetivo a valorização e 
proteção dos habitats naturais 
e da paisagem, assim como a 
manutenção das funções e 
equilibrio ecológico do 
território, bem como os 
espaços necessários para o 
equilibrio do sistema urbano. 
(Artigo 17)

Áreas Nucleares; Áreas 
de conectividade; 
Estrutura Ecológica 
Urbana.

Espaços verdes com funções de 
proteção e de lazer, constituidos 
por solo afeto à estrutura 
ecológica urbana, os quais se 
articulam com os restantes 
espaços de proteção ambiental 
integrados na estrutura 
ecológica municipal. (Artigo 17)

Execução de edificações; 
Destruição de solo vivo e do 
coberto vegetal ou abate de 
árvores; Alterações topográficas; 
Deposição de residuos; 
Lançamento de efluentes sem 
tratamento prévio. (Artigo 18)

Não é apresentado uma definição 
para o conceito de Estrutura 
Ecológica Municipal em solo rural.

Estipula que para as áreas pertencentes à ZPE 
de Veiros aplicam-se as orientações do Plano 
Sectorial da Rede Natura 2000 e adiciona ainda 
questões relativamente a usos priveligiados 
naquela área (turismo de natureza), materiais a 
utilizar em construções e soluções 
paisagisticas. Relativamente às áreas de 
conetividade são condicionadas alterações de 
uso e atividades e práticas que alterem as 
caracteristicas dos sistemas ecológicos e 
estabelece que só são autorizadas atividades 
agricolas, pastoris, florestais e silvopastoris 
com desenvolvimento extensivo. Por fim, no 
que diz respeito à REN e RAN, remete para a 
legislação especifica em vigor. (Artigo 18)

Introdução de espécies não indigenas e a 
abertura de novos acessos. (Artigo 18)

Estrutura Ecológica Urbana Espaço Verde de Recreio Áreas Nucleares ZPE de Veiros; Áreas abrangidas pela REN; Áreas abrangidas pela RAN

Espaço Verde de Proteção e Conservação

Alinhamentos Arbóreos

Linhas de água Áreas de 
Conetividade/Corredores 
Ecológicos

Linhas de água; Ribeiras; Povoamentos de montado e/ou azinho; Áreas de 
matas e matos mediterrânicos; Albufeiras e charcas; Árvores e arvoredos 
de interesse público; Elementos do património paisagisticos - Serra de 
Ossa; Galerias ripicolas; Espaço cultural; Quintas)

Hortas Urbanas

Alandroal 2015
Aviso n.º 

12482/2015
RRplanning

Os espaços afetos à EEM têm 
como objetivo a valorização e 
proteção dos habitats naturais 
e da paisagem, assim como a 
manutenção das funções e 
equilibrio ecológico do 
território, bem como os 
espaços necessários para o 
equilibrio do sistema urbano. 
(Artigo 10)

Áreas Nucleares; Áreas 
de conectividade; 
Estrutura Ecológica 
Urbana

Espaços verdes com funções de 
proteção e lazer que articulam 
com os restantes espaços de 
proteção ambiental integrados 
na EEM. (Artigo 10)

Nestes espaços mantêm-se os 
usos atuais do solo e aplica-se o 
regime respeitante às diversas 
categorias do solo. (Artigo 11)

Não é apresentado uma definição 
para o conceito de Estrutura 
Ecológica Municipal em solo rural.

Nos espaços integrados nas áreas nucleares e 
áreas de conetividade sujeitos a servidão 
administrativa e restrição pública é aplicado o 
regime júrico respetivo. 

Nas áreas nucleares é inerdito o pastoreio 
numa faixa de 30m ao longo das ribeiras 
e a instalaçao de unidades de produção 
de energia (térmica, mini-hidrica, centrais 
fotovoltaicas e eólica). No que diz 
respeito às áreas de conetividade é 
interdito atividades ou usos que possam 
ocasionar arrasto de materiais, 
colmatação e o assoreamento e a 
introdução de espécies não indigenas. 
(Artigo 12 e 13)

Estrutura Ecológica Urbana Espaços Verdes Áreas Nucleares Sitio de Importância Comunitária do Guadiana/Juromenha (Rede Natura 
2000)

Áres de 
Conetividade/Corredores 
Ecológicos

Rede hidrográfica; Povoamentos de montado, azinhal, sobreiral e outras 
formações quercíneas; Galerias ripicolas; Matos ribeirinhos; Áreas humidas 
adjacentes a regadios.

Alcácer do 
Sal

2017
Aviso nº. 

13020/2017
RTGeo

Estrutura territorial que integra 
os sistemas biofísicos que, 
pelas suas caracteristicas 
intrisecas, ou por constituirem o 
suporte fisico de processos 
ecológicos, são fundamentais à 
manutenção de integridade, 
regeneração e identidade do 
território e das populações que 
dele dependem. (Secção I; 
Artigo 11)

Áreas Nucleares; Áreas 
de conectividade

Não é apresentado uma 
definição para Estrutura 
Ecológica Urbana

O regime aplicado às áreas 
integradas pela EEM remetam para 
o previsto para a sua respetiva 
categoria de espaço, neste caso, 
para os espaços verdes. (Artigo 12)

Não é apresentado uma definição 
para o conceito de Estrutura 
Ecológica Municipal em solo rural.

Os usos e ocupações devem assegurar a 
compatibilização das funções de proteção, 
regulação e promoção dos sistemas ecológicos 
com os usos produtivos e o bem estar da 
população, numa ótica da sustentabilidade do 
território. É estipulado que o regime aplicado às 
áreas integradas na EEM é o previsto para as 
respetivas categorias de espaço, ou se for 
caso, para regimes legais aplicáveis às mesmas 
áreas. (Artigo 12)

São especificados os seguintes usos 
interditos para as áreas pertencentes à 
Rede Natura 2000: 
Destruição/corte/arranque de espécies 
autoctones e plantação de espécies não 
autoctones; Ações que prejudiquem o 
escoamento das águas no leito normal ou 
de cheia; Destruição de vegetação 
ripicola autoctone; Deposição de 
residuos; Introdução de espécies 
invasoras; Pastoricia em regime intensivo; 
Armazenamento de combustiveis 
explosivos ou perigosos; Armazenamento 
de produtos tóxicos.

Áreas de Conectividade (onde está 
incluida a Estrutura Ecológica 
Urbana)

Espaços Verdes Urbanos Áreas Nucleares Habitats prioritários da Rede Natura 2000; Açudes da Murta e de Vale de 
Coelheiros (integrados na Rede Natura 2000); Montes de sobro e azinho.

Áreas de Conetividade Corredores ecológicos das linhas de água; albufeiras; zonas de proteção 
ambiental associadas à albufeira de Pego do Altar; corredores ecológicos 
previstos no PROF-AL; áreas de sensibilidade arqueológica; patrimónios de 
interesse cultural; árvores de interesse público.

Aljustrel 2015
Aviso nº. 

1387/2015
RRplanning

Os espaços afetos à EEM têm 
como objetivo a valorização e 
proteção dos habitats naturais 
e da paisagem, assim como a 
manutenção das funções e 
equilibrio ecológico do 
território, bem como os 
espaços necessários para o 
equilibrio do sistema urbano. 
(Artigo 59)

Áreas Nucleares; Áreas 
de conectividade; 
Estrutura Ecológica 
Urbana

Não é apresentado uma 
definição para Estrutura 
Ecológica Urbana

Mantêm-se os usos atuais do solo 
e aplica-se o regime respeitante às 
diversas categorias do solo em 
que se integram. (Artigo 60)

Execução de edificações; 
Destruição de solo vivo, coberto 
vegetal e o derube de árvores 
vivas; Alterações topográficas; 
Deposição de residuos; 
Lançamento de efluentes para o 
meio natural sem tratamento 
prévio. (Artigo 62)

Não é apresentado uma definição 
para o conceito de Estrutura 
Ecológica Municipal em solo rural.

Mantêm-se os usos atuais e aplica-se o regime 
respeitante às diversas categorias do solo em 
que se integram, assim como o regime juridico 
das áreas sujeitos a servidão administrativa e 
restrição de atividade pública. Relativamente às 
áreas nucleares aplica-se o disposto no Artigo 
36 relativo aos espaços naturais. (Artigo 60 e 
61)

É interdito nas áreas de conectividade: 
Atividades ou usos nos sistemas hidricos 
que possam ocasionar arrasto de 
materiais, a colmatação e ou o 
assoeamento; Introdução de espécies 
não indigenas; Abate ou arranque de 
espécies quercineas; Instalação de 
povoamentos florestais cujas espécie não 
seja azinheira ou sobreiro.(Artigo 62)

Estrutura Ecológica Urbana Espaços Verdes (com funções de proteção e de lazer) Áreas Nucleares ZPE de Castro Verde

Áreas de 
Conetividade/Corredores 
Ecológicos

Rede hidrográfica; Povoamentos de montado, azinhal, sobreiral e outras 
formações quercíneas.

Alvito 2016 Aviso nº. 
5134/2016

A EEM tem como objetivo 
fundamental a preservação e a 
salvaguarda de áreas 
essenciais para a manutenção 
do equilibrio ecológico.

Áreas Nucleares; Áreas 
de Conetividade; 
Ligações Principais; 
Rede Urbana

A EEM é apenas mencionada no regulamento em três momentos: 1- Planta da Estrutura Ecológica Municipal (Artigo 3); 2- A estrutura ecológica deve ser continua e em articulação com a estrutura ecológica municipal (Artigo 32); 3- 
Quando se tratar de depósitos e armazéns de combustivéis, é admissivel a sua localização em solo urbano não integrado na EEM.

Áreas de Conetividade Espaços ecológicos em meio urbano Áreas Nucleares Sitio Alvito/Cuba (Rede Natura 2000)

Áreas de Conetividade Rede hidrográfica; Galerias ripicolas; Sistemas florestais e silvopastoris 
(montados); Espaços agricolas de maior produtividade e outros espaços 
naturais (nomeadamente REN).

Alter do 
Chão

2014 Aviso  
3135/2014

Plural Pretende criar um continuo 
natural através de um conjunto 
de áreas que, em virtude das 
suas caracteristicas biofisicas 
ou culturais, da sua 
continuidade ecológica e do 
seu ordenamento, têm por 
função principal contribuir para 
o equilibrio ecológico e para a 
proteção, conservação e 
valorização ambiental e 
paisagistica do patrimonio 
natural dos espaços rurais e 
urbanos. (Artigo 59)

Áreas Nucleares; 
Componentes 
Ecológicas; Estrutura 
Ecológica Urbana.

Não é apresentado uma 
definição para Estrutura 
Ecológica Urbana

Sem prejuizo das servidões 
administrativas e restrições 
publicas de ultilidade pública, nas 
áreas pertencentes à EEM aplica-
se o regime das categorias de 
espaço definidas no regulamento. 
(Artigo 60)

Execução de edificações; 
Destruição de solo vivo e do 
coberto vegetal e derrube de 
árvores vivas; Alterações 
topográficas; Deposição de 
residuos; Lançamento de efluentes 
para o meio natural sem 
tratamento prévio.

Não é apresentado uma definição 
para o conceito de Estrutura 
Ecológica Municipal em solo rural.

Sem prejuizo das servidões administrativas e 
restrições publicas de ultilidade pública, nas 
áreas pertencentes à EEM aplica-se o regime 
das categorias de espaço definidas no 
regulamento. Refere também ações que devem 
promovidas nas zonas de vale, faixas de 
proteção de albufeiras, zonas de galeria, 
margens naturais e zonas de relevo mais 
acentuado. (Artigo 60)

Não são especificados usos ou 
ocupações interditos para as áreas 
integradas na EEM em solo rural.

Estrutura Ecológica Urbana Espaços verdes em solo urbano Áreas Nucleares Sitio de Importância Comunitária Cabeção (Rede Natura 2000)

Componentes 
Ecológicas

Rede hidrográfica; Florestas quercíneas ou povoamentos de montado; IBA 
de Alter do Chão

Arraiolos 2003 RCM 18/2003 Não foi encontrada qualquer tipo de referência à Estrutura Ecológica Municipal ou Estrutura Ecológica no Regulamento
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Municipios Ano Publicação Equipa Conceito Suporte Estrututra Hierárquica

Regulamento Relatório

Componente Urbana Componente Rural Componente Urbana Componente Rural

Identificação Regime Ocupações e Usos Interditos Identificação Regime Ocupações e Usos Interditos Constituição Áreas Integrantes Constituição Áreas Integrantes

Borba 2008 Edital nº. 
35/2008

DHVFBO - 
Consultores

Os espaços afetos à EEM têm 
como objetivo a valorização e a 
proteção dos habitats naturais 
e da paisagem, assim como a 
manutenção das funções e 
equilibrio ecológico do 
território. (Artigo 29)

Estrutura ecologica 
rural; estrutura verde 
urbana

São definidos os espaços 
verdes com funções de proteção 
e de lazer que se articulam com 
os restantes espaços de 
proteção ambiental que 
pertencem à EEM. Integram o 
verde de alinhamento e de 
enquadramento de 
infraestruturas. (Artigo 33)

Mantêm-se os usos atuais do solo 
e aplicam-se os critérios de 
ocupação e as condicionantes 
respeitantes às diversas classes de 
espaço em que se integram. 
(Artigo 29)

Execução de edificações; 
Destruição de solo vivo, de 
coberto vegetal e o derrube de 
árvores; Alterações topográficas; 
Deposição de residuos. (Artigo 33)

Não é apresentado uma definição 
para o conceito de Estrutura 
Ecológica Municipal em solo rural.

Mantêm-se os usos atuais do solo e aplicam-se 
os critérios de ocupação e as condicionantes 
respeitantes às diversas classes de espaço em 
que se integram. Autoriza também actividades 
agrícolas, pastoris, florestais e agro-florestais a 
desenvolveram-se de forma extensiva; a 
instalação de equipamentos de apoio e 
atividades turistico-recreativas, culturais e de 
lazer desde que sejam compativeis com o 
equilibrio ecologico destas áreas. (Artigo 29)

Não são especificados usos ou 
ocupações interditos para as áreas 
integradas na EEM em solo rural.

Estrutura Ecológica Urbana Solos afectos à EEU Estrutura Ecológica 
Rural

Montados; Áreas de risco de erosão para as quais se preconiza o uso 
florestal; Espaços de proteção a linhas de água e leitos de cheia.

Campo 
Maior

2016 Aviso nº. 
14265/2016

Têm como objectivo a 
valorização e proteção dos 
"habitats" naturais e da 
paisagem, assim como a 
manutenção das funções de 
equilibrio ecológico do 
território, bem como os 
espaços necessários ao 
equilibrio do sistema urbano.

Estrutura ecológica 
rural; Estrutura 
ecológica urbana

Os condicionamentos ao uso e 
transformação do solo são 
antecipados na disciplina 
estabelecida no presente 
regulamento para as categorias de 
espaço e outras componentes 
espaciais que a integram, 
articulada com os regimes legais 
aplicáveis às mesmas áreas.

Estrutura ecológica urbana Espaços verdes com funções de proteção e lazer Estrutura ecológica rural Áreas nucleares (áreas prioritárias da rede natura 2000); Áreas de 
conectividade/corredores ecológicos (rede hidrográfica e zonas 
adjacentes); Espaços verdes em solo rústico (Áreas na evolvente dos 
perimetros urbanos destinados a assegurar a manutenção das 
características rurais e de lazer dessas áreas)

Elvas 2010 Deliberação nº. 
279/2010

Lodo Arquitetura 
Paisagista Lda.

O espaço rural e o espaço 
urbano devem interligar-se de 
tal maneira que, sem que se 
percam as suas caracteristicas 
próprias e funcionamento 
autónomo, não deixem de 
servir os interesses comuns da 
sociedade, quer digam respeito 
ao mundo rural, quer à vida 
urbana.

Componentes 
biofísicos: 
Relevo e 
orografia; Solo 
arável; Água; 
Vegetação.                             
Componentes 
culturais.

Estrutura verde urbana; 
Estrutura ecológica 
municipal

Constituida por áreas onde se 
pretende proteger, valorizar 
recursos naturais, 
potencialidades biofisicas e 
valores paisagisticos, devendo 
desempenhar funções de recreio 
e lazer. (Artigo 15)

Poderão integrar equipamentos e 
infraestruturas pontuais em indice 
de impermeabilização não superior 
a 5% da sua área. (Artigo 15)

Loteamento urbano; Execuação de 
quaisquer construções (com 
exepções); Destruição de solo vivo 
e do coberto vegetal; Alteração 
não justificavel da topografia do 
solo; Derrube de árvores (com 
exepções); Descarga de entulhos. 
(Artigo 15)

Não é apresentado uma definição 
para o conceito de Estrutura 
Ecológica Municipal em solo rural.

Mantêm-se os usos de cada categoria de 
espaços e as condicionantes respeitantes às 
mesmas. Em espaços integrados na EE em 
espaço rural o indice de construção assume-se 
indice de impermeabilização. Autoriza 
atividades agricolas, pastoris, florestais e silvo-
pastoris excepto em algumas áreas desde que 
se desenvolvam de forma extensiva e a 
instalção de equipamentos de apoio. (Artigo 25)

Loteamento urbano; Execuação de 
quaisquer construções (com exepções); 
Destruição de solo vivo e do coberto 
vegetal; Alteração não justificavel da 
topografia do solo; Derrube de árvores 
(com exepções); Descarga de entulhos. 
(Artigo 25)

Estrutura Verde Urbana Espaços verdes urbanos; Espaços de integração (infraestruturais; 
ribeiras e linhas de drenagem naturais; património)

Estrutura Ecológica 
Municipal 

Zona de festo ou sistema de relevo marcantes (Colina de Elvas); Zonas de 
vale (Leitos de cheia e varzeas); RAN; REN; Recursos hidricos de superficie 
(incluindo albufeiras particulares, reservatórios e outros mecanismos de 
armazenamento de água); Áreas com risco de erosão, solos pobres, zonas 
declivosas (Áreas a proteger e recuperar com povoamentos florestais 
autoctones e práticas agricolas); Povoamentos de sobro e/ou azinho; 
Vegetação silvestre ainda existente  (inclui galerias ripicolas e sebes de 
compartimentação).

Espaços de integração (infraestruturais; ribeiras e linhas de drenagem 
naturais e património)

Évora 2008 Regulamento 
47/2008

Câmara 
Municipal de 
Évora

Corresponde aos sistemas de 
proteção de valores e recursos 
naturais, agricolas, florestais e 
culturais, integrando as áreas e 
sistemas fundamentais para a 
proteção e valorazação 
ambiental dos espaços rurais e 
urbanos. (artigo 39)

Estrutura Ecológica 
Urbana; Estrutura 
Ecológica de Valor 
Patrimonial; Áreas 
Nucleares; Áreas de 
Conetividade/Corredore
s ecológicos

Integram-se os solos de elevado 
valor ambiental necessários ao 
equilibrio ecologico do solo 
urbano e destinados ao uso e 
fruição publicos. (Artigo 75)

Só são admitidas interveções ou 
atividades que não ponham em 
causa o seu valor paisagistico, 
ambiental e cologico. (Artigo 77)

São interditas quaisquer novas 
construções (Artigo 76); 
Operações de loteamento e ou 
fracionamento; obras de 
construções que não sejam de 
melhoramento da habitação 
(Artigo 78)

Não é apresentado uma definição 
para o conceito de Estrutura 
Ecológica Municipal em solo rural.

O regime de ocupação é o previsto para a 
respetiva categoria de espaço a que coincide e 
quando for o caso, com os regimes legais 
aplicáveis. (Artigo 39)

Instalação de parques de campismo a 
menos de 100 metros das linhas de água 
e zonas inundaveis, de zonas de risco 
natural, zonas de proteção integral 
definidas nos POA,  a menos de 500 
metros de ZPE ou sitios classificados, a 
menos de 200 metros de pontos de 
captação de água para consumo 
humano. Nas áreas de conetividade é 
interdito a introdução de espécies não 
indigenas. (Artigo 39)

Estrutura Ecológica Urbana Áreas ecológicas de proteção e enquadramento; Áreas verdes 
urbanas; Áreas de proteção a bacias de linhas de água  integradas em 
perimetro urbano.

Áreas Nucleares Áreas Classificadas: SIC Monfurado; ZPE de Évora

Estrutura Ecológica de Valor 
Patrimonial

Zonas verdes de lazer e uso publico e quintas de recreio ou produção Áreas de 
Conetividade/Corredores 
ecológicos 

Principais linhas de água e respetivas galerias ripicolas; Principais 
cabeceiras de água; Zonas ameaçadas pelas cheias; Recarga de aquiferos; 
Albufeiras do concelho e respetivas faixas de proteção; Zonas com risco de 
erosão já degradadas por intensos processos erosivos;  Zonas 
correspondentes a aquiferos fortemente susceptiveis a erosão; Montados 
de azinho, sobro e misto; Matos e bosques termófilos; Ecossistemas 
ripicolas

Mora 2008 Aviso nº. 
3125/2008

Diametro - 
estudos e 
projectos

Existem apenas duas referências à Estrutura Ecológica no regulamento. A primeira sendo "Peça desenhada da EEM" (Artigo 2) e a segunda, no Artigo 18 "O solo urbano, que inclui os solos urbanizados, os solos cuja urbanização é 
possivel programar e os espaços que integram a estrutura ecológica urbana (...)"

Nisa 2015 Aviso nº. 
13059/2015

Corresponde aos sistemas de 
proteção de valores e recursos 
naturais, agricolas, florestais e 
culturais, que integram as áreas 
e sistemas fundamentais para a 
proteção e valorização 
ambiental dos espaços 
ambiental dos espaços rurais e 
urbanos.  (Artigo 15)

Estrutura Ecológica em 
solo urbano; Estrutura 
Ecológica Municipal em 
solo rústico.

A estrutura ecológica em solo 
urbano constitui um 
prolongamento da EEM dentro 
do meio edificado 
correspondente à classe dos 
espaços verdes identificados na 
carta de ordenamento. (Artigo 
16)

O regime de ocupação das áreas 
integradas na EEM é o previsto 
para  a categoria de espaço 
articulado, quando for o caso, com 
os regimes legais aplicáveis às 
mesmas áreas.(Artigo 17)

A EEM em solo rústico é traduzida 
em áreas nucleares e corredores 
ecologicos, segundo a delimitação 
constante da Carta de EEM. (Artigo 
16)

O regime de ocupação das áreas integradas na 
EEM é o previsto para  a categoria de espaço 
articulado, quando for o caso, com os regimes 
legais aplicáveis às mesmas áreas. 
Relativamente às áreas nucleares, 
correspondentes aos SIC estabelece-se a 
proteção estabelecida no Plano de Gestão e 
Conservação dos Sitios de S.Mamede e 
Nisa/Laje de Prata. (Artigo 17)

Estrutura Ecológica em solo 
urbano

espaços verdes identificados na carta de ordenamento EEM em solo rústico Áreas nucleares e corredores ecológicos.

Ponte de 
Sôr

2004 RCM 160/2004 Existe apenas uma referência relativa à EE "concelhia" - "Constituem objetivos de ordenamento destas áreas a manutenção e valorização de estruturas bioficas fundamentais na estrutura ecológica concelhia"

Portalegre 2007 Declaração 
324-A/2007

Intersismal | 
DNVFBO

Tem como objetivo a 
valorização e proteção dos 
"habitats" naturais e da 
paisagem assim como a 
manutenção das funçºoes e 
equilibrio ecológico do 
território. (Artigo 11)

estrutura ecologica 
urbana; RAN; parte da 
REN; Montado; Areas 
importantes para a 
consercação da 
natureza; áreas não 
abrangidas pelas áreas 
referidas mas que 
promovem a 
interligação entre as 
áreas.

Mantêm-se os usos atuais do solo 
e aplicam-se os critérios de 
ocupação e as condicionantes 
respeitantes às diversas classes de 
espaços em que se integram.
(Artigo 11)

Mantêm-se os usos atuais do solo e aplicam-se 
os critérios de ocupação e as condicionantes 
respeitantes às diversas classes de espaços 
em que se integram. Refere também ao 
desenvolvimento de atividades agricolas, 
pastoris, florestais e silvo-pastoris desde que 
seja de forma extensiva e a instalação de 
equipamentos de apoio a atividades turisticas-
recreativas, culturais e de lazer desde que não 
compromentam o equilibrio ecológico dessas 
áreas.(Artigo 11)

Estrutura Ecológica Urbana Zonas verdes urbanas, definidas dos perimetros urbanos. Áreas importantes para a conservação na natureza, nomeadamente as áreas de proteção total e 
parcial do Parque Natural da Serra de S.Mamede. 

RAN

REN que abrange os leitos dos cursos de água e as suas zonas ribeirinhas envolventes, as áreas de 
máxima infiltração, albufeiras e faixas de proteção às albufeiras e cabeceiras das linhas de água.

Áreas de Montado

Áreas não abrangidas pelas áreas referidas que proporcionam a ligação entre as mesmas 
favorecendo a criação de uma estrutura ecológica continua.

Santiago 
do Cacém

2016 Aviso nº. 
2087/2016

A EEM busca harmonizar as 
funções económicas e sociais 
do território com as 
preocupações ambientais 
também subjacentes ao 
interesse coletivo.

Estrutura Ecológica 
Fundamental; Estrutura 
Ecológica Estratégica; 
Estrutura Ecológica 
Integrada

Em todos os solos incluidos na 
EEM aplicam-se os respetivos 
regimes de proteção especificos 
que condicionam a sua utilizaçao, 
ocupação e transformação do 
solo. (Artigo 20)

Em todos os solos incluidos na EEM aplicam-se 
os respetivos regimes de proteção especificos 
que condicionam a sua utilizaçao, ocupação e 
transformação do solo. Relativamente à EE 
estratégica ainda permitem utilizações 
compativeis com a preservação e manutenção 
sos sistemas ecológicos sem comprometer as 
suas funções. (Artigo 20)

Localização de áreas destinadas a 
depósito de entulhos, de sucata, de 
produtos tóxicos ou perigosos e de 
residuos solidos urbanos.

Estrutura Ecológica Integrada Espaços verdes em solo urbano Estrutura Ecológica 
Fundamental

RAN; REN; Reserva Natural das Lagoas de Santo André e da Sancha; ZEC 
da Comporta-Galé; ZEC Costa-Sudoeste; ZPE Lagoa de Santo André

Estrutura Ecológica 
Estratégica

Reserva Natural das Lagoas de Santo André e da Sancha; Montado do 
cercal do alentejo e grandola; Diagonal do alentejo I; Diagonal do alentejo II; 
Transversal da Corona; Transversal de S. Francisco da serra; Parque 
biofisico.

Estrutura Ecológica 
Integrada

Categorias funcionais do solo rural; Estruturas de integração paisagistica a 
definir em PU e PP

Serpa 2014 Aviso nº. 
12785/2014

Constituida pelo conjunto de 
áreas que têm como função 
principal contribuir para o 
equilibrio ecologico e para a 
proteção, conservação e 
valorização ambiental e 
paisagistica dos espaços rurais 
e urbanos. (Artigo 11)

Áreas nucleares; 
Corredores de 
conetividade ecologicos

Os condicionamentos ao uso do 
solo e transformação do solo a 
exigir para a estrutura ecológica 
municipal são os referentes ás 
categorias de espaço que 
integram, articulada com os 
regimes legais aplicaveis às 
mesmas áreas. (Artigo 11)

Os condicionamentos ao uso do solo e 
transformação do solo a exigir para a estrutura 
ecológica municipal são os referentes ás 
categorias de espaço que integram, articulada 
com os regimes legais aplicaveis às mesmas 
áreas. (Artigo 11)

Corredores de conetividade 
ecológica

Corredores ecológicos em solo urbano Áreas Nucleares Parque Natural do Vale do Guadiana - Rede Natura 2000

Corredores de 
conetividade ecológica

Cursos de água; albufeiras integradas na reserva ecológica municipal; 
areas importantes para a conservação do ponto de vista do POA; manchas 
de montados associados a relevos acentuados e escarpados; outras 
manchas determinantes para garantir a conetividade das principais 
estruturas biofisicas.

Viana do 
Alentejo

2015 Aviso nº. 
11913/2015

RTgeo Integra os sistemas biofisicos 
que pelas suas caracteristicas 
intrisecas ou por constituirem o 
suporte fisico de processos 
ecologicos são fundamentais à 
manuntenção da integridade, 
regeneração e identidade do 
território e das populações que 
dele dependem. (Artigo 9)

Áreas Nucleares; Áreas 
de Conetividade

Não é mencionada Estrutura Ecológica Urbana Aplica-se o previsto para as categorias de solo 
ou regimes legais aplicáveis. (Artigo 10)

Nas áreas nucleares é interdito: o 
arranque e corte de autoctones e a 
plantação de não autoctones; pernoita de 
gado; obras de construção; instalação de 
novas explorações, agropecuárias; 
armazenamento de produtos tóxicos; 
instalação de aterros; descarga de 
efluentes sem tratamento; 
armazenamento de combustiveis e 
materias explosivos ou perigosos; 
intalação de postos de abastecimento de 
combustiveis; instalação de fornos de 
carvão vegetal. Nas áreas de 
conetividade adicionam-se os seguintes 
usos e ocupações interditos: parques de 
campismo; aproveitamento hidroagricola 
e a instalação de atividades de pecuaria 
intensiva.(Artigo 10)

Não é mencionada Estrutura Ecológica Urbana Áreas Nucleares Áreas da Rede Natura 2000 com exceção do habitat 6310 - montado de 
quercus spp. de folha perene.

Áreas de Conetividade Principais cursos de água; albufeitas de aguas publicas e respetivas faixas 
de proteção; áreas ameaçadas pelas cheias; áreas de proteção de recarga 
de aquiferos; habitat 6310; áreas de montado de sobro e azinho que não 
integram a rede natura 2000.

Vila Viçosa 2008 Resolução de 
Conselho de 
Ministros nº. 
193/2008

Os solos afetos à EEM têm 
como objetivo a manutenção 
das funções e equilibrio 
ecológico do território. (Artigo 
11)

Elementos 
Fundamentais; 
Elementos 
Complementares; 
Elementos Singulares

Aplicam-se os critérios de 
ocupação e as condicionantes 
respeitantes às diversas classes de 
espaço em que se integram. 
(Artigo 11)

Aplicam-se os critérios de ocupação e as 
condicionantes respeitantes às diversas classes 
de espaço em que se integram. Refere também 
que é autorizado o desenvolvimento de 
atividades agricolas, florestais e pastoris desde 
que seja feito de forma sustentavel e sem 
comprometer as funções ecológicas das áreas 
onde se insiram.(Artigo 11)

Elementos Complementares Estrutura Ecológica Urbana; Eixos viários arborizados ou a arborizar; 
Tapada Real

Elementos 
Fundamentais

Linhas de água e zonas adjacentes; albufeiras e faixas de proteção e áreas 
com sensibilidade ecológica.

Elementos Singulares Elementos naturais ou edificados que pela sua singularidade e 
enquadramento paisagistico devam integrar a EE.
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Annex 3 – Compatibility analysis with RJIGT and 

ERPVA 

 

 

 

  



Critérios Ficha 29 do RJIGT

Solo Rural Beja Monforte Grândola Estremoz Alandroal Alcácer do Sal Aljustrel Alvito Alter do Chão Arraiolos Borba Campo Maior Elvas Évora Mora Nisa Ponte de Sôr Portalegre
Santiago do 

Cacém
Serpa

Viana do 
Alentejo

Vila Viçosa

REN

RAN

DPH

Rede Natura 2000

Rede Nacional de Áreas Protegidas

Áreas classificadas ao abrigo de 
compromissos internacionais 

Áreas naturais sujeitas a riscos e 
vulnerabilidades 

Áreas de interesse municipal

Solo Urbano Beja Monforte Grândola Estremoz Alandroal Alcácer do Sal Aljustrel Alvito Alter do Chão Arraiolos Borba Campo Maior Elvas Évora Mora Nisa Ponte de Sôr Portalegre
Santiago do 

Cacém
Serpa

Viana do 
Alentejo

Vila Viçosa

Espaços verdes de utilização colectiva

Outros espaços 
que cumpram

Regulação do 
ciclo hidrológico

Regulação 
bioclimática da 
cidade

Melhoria da 
qualidade do ar

Conservação da 
biodiversidade

Critérios ERPVA Beja Monforte Grândola Estremoz Alandroal Alcácer do Sal Aljustrel Alvito Alter do Chão Arraiolos Borba Campo Maior Elvas Évora Mora Nisa Ponte de Sôr Portalegre
Santiago do 

Cacém
Serpa

Viana do 
Alentejo

Vila Viçosa

Áreas 
Classificadas

Rede Hidrográfica

Dunas e Arribas 
Costeiras

Sapais e outras 
zonas húmidas

Matos naturais e 
semi naturais

Habitats que 
promovem a 
estabilidade 
ecológica a longo 
prazo

Sistemas florestais 
e silvo-pastoris

Objetivo \\ 
Conceito

Beja Monforte Grândola Estremoz Alandroal Alcácer do Sal Aljustrel Alvito Alter do Chão Arraiolos Borba Elvas Évora Mora Nisa Ponte de Sôr Portalegre
Santiago do 

Cacém
Serpa

Viana do 
Alentejo

Vila Viçosa

Garantir a 
manutenção, a 
funcionalidade e a 
sustentabilidade 
dos sistemas 
biofisicos

Assegurar a 
qualidade e a 
diversidade das 
espécies, dos 
habitats, dos 
ecossistemas e 
das paisagens

Contribuir para o 
estabelecimento 
de conexões entre 
as áreas 
consideradas 
nucleares 

Prevenir a 
fragmentação e a 
artificialização dos 
sistemas 
ecológicos

Garantir a 
continuidade dos 
serviços 
providenciados
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Annex 4 – Assessment matrix of the different land 

cover’s capacity of providing ecosystem services 
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Considered 2007 Land Cover Classes CS FP CP FoP SP T 

2.1.1.01.1 Non-irrigated arable land 0 0 0 0 2 2 

2.1.1.02.1 Greenhouses and nurseries 0 0 0 0 2 2 

2.1.2.01.1 Irrigated arable land 0 0 5 0 2 7 

2.1.3.01.1 Rice fields 0 0 3 0 1 4 

2.2.1.01.1 Vineyards 0 0 3 0 2 5 

2.2.1.02.1 Vineyards with orchards 0 1 0 0 2 3 

2.2.1.03.1 Vineyards with olive groves 0 0 0 0 2 2 

2.2.2.01.1 Fresh fruit orchards 0 0 4 0 2 6 

2.2.2.01.2 Almond orchards 1 1 0 0 2 4 

2.2.2.01.3 Sweet chestnut orchards 0 1 0 0 3 4 

2.2.2.01.5 Citrus orchards 0 0 3 0 2 5 

2.2.2.01.6 Other orchards 0 0 1 0 2 3 

2.2.2.02.1 Fresh fruit orchards with vineyards 1 1 0 0 2 4 

2.2.2.02.6 Other orchards with vineyards 1 1 0 0 3 5 

2.2.2.03.1 Fresh fruit orchards with olive groves 0 1 0 0 2 3 

2.2.2.03.3 Sweet chestnut orchards with olive groves 1 1 0 0 2 4 

2.2.2.03.5 Citrus orchards with olive groves 0 0 0 0 0 0 

2.2.2.03.6 Other orchards with olive groves 0 0 0 0 3 3 

2.2.3.01.1 Olive groves 0 0 0 0 2 2 

2.2.3.02.1 Olive groves with vineyards 0 1 0 0 2 3 

2.2.3.03.1 Olive groves with orchards 0 0 0 0 2 2 

2.3.1.01.1 Permanent pastures 0 0 0 2 2 4 

2.4.1.01.1 Non-irrigated arable land associated with vineyards 0 1 0 0 2 3 

2.4.1.01.2 Non-irrigated arable land associated with orchards 0 0 0 0 2 2 

2.4.1.01.3 Non-irrigated arable land associated with olive groves 0 0 0 0 2 2 

2.4.1.02.1 Irrigated arable land associated with vineyards 1 0 0 0 1 2 

2.4.1.02.2 Irrigated arable land associated with orchards 0 0 0 0 2 2 

2.4.1.02.3 Irrigated arable land associated with olive groves 0 0 0 0 2 2 

2.4.1.03.1 Pastures associated with vineyards 0 0 0 0 2 2 

2.4.1.03.2 Pastures associated with orchards 0 1 0 0 2 3 

2.4.1.03.3 Pastures associated with olive groves 0 0 0 0 2 2 

2.4.2.01.1 Complex cultivation patterns 0 0 0 0 2 2 

2.4.3.01.1 Agriculture with natural and semi-natural vegetation 0 0 0 0 3 3 
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Considered 2007 Land Cover Classes CS FP CP FoP SP T 

2.4.4.01.1 AFS of cork oak with non-irrigated arable land 0 0 0 0 2 2 

2.4.4.01.2 AFS of holm oak with non-irrigated arable land 0 0 0 0 2 2 

2.4.4.01.3 AFS of other oaks with non-irrigated arable land 1 1 0 0 2 4 

2.4.4.01.4 AFS of Stone pine with non-irrigated arable land 0 1 0 0 2 3 

2.4.4.01.5 AFS of other species with non-irrigated arable land 0 0 0 0 3 3 

2.4.4.01.6 AFS of cork and holm oaks with non-irrigated arable land 0 1 0 0 2 3 

2.4.4.02.1 AFS of cork oak with irrigated arable land 0 0 0 0 2 2 

2.4.4.02.2 AFS of holm oak with irrigated arable land 0 0 0 0 2 2 

2.4.4.02.4 AFS of Stone pine with irrigated arable land 2 1 0 0 0 3 

2.4.4.02.5 AFS of other species with irrigated arable land 0 0 0 0 0 0 

2.4.4.02.6 AFS of cork and holm oaks with irrigated arable land 2 1 0 0 2 5 

2.4.4.03.1 AFS of cork oak with pastures 0 0 0 1 2 3 

2.4.4.03.2 AFS of holm oak with pastures 0 0 0 2 2 4 

2.4.4.03.3 AFS of other oaks with pastures 0 1 0 1 2 4 

2.4.4.03.4 AFS of Stone pine with pastures 0 1 0 1 2 4 

2.4.4.03.5 AFS of other species with pastures 0 0 0 2 2 4 

2.4.4.03.6 AFS of cork and holm oaks with pastures 0 1 0 1 2 4 

2.4.4.04.1 AFS of cork oak with permanent crops 0 0 0 0 3 3 

2.4.4.04.2 AFS of holm oak with permanent crops 0 0 0 0 3 3 

2.4.4.04.3 AFS of other oaks with permanent crops 1 1 0 0 3 5 

2.4.4.04.4 AFS of Stone pine with permanent crops 0 1 0 0 2 3 

2.4.4.04.5 AFS of other species with permanent crops 0 0 0 0 3 3 

2.4.4.04.6 AFS of cork and holm oaks with permanent crops 0 1 0 0 3 4 

3.1.1.01.1 Cork oak forests 0 1 0 0 2 3 

3.1.1.01.2 Holm oak forests 0 0 0 0 3 3 

3.1.1.01.3 Forests of other oaks 0 1 0 0 3 4 

3.1.1.01.4 Sweet chestnut forests 0 1 0 0 4 5 

3.1.1.01.5 Eucalyptus forests 0 3 0 0 2 5 

3.1.1.01.6 Forests of invasive species 0 1 0 0 3 4 

3.1.1.01.7 Forests of other broad-leaved species 0 1 0 0 2 3 

3.1.1.02.1 Forests of cork oak with broad-leaved trees 0 1 0 0 3 4 

3.1.1.02.2 Forests of holm oak with broad-leaved trees 0 0 0 0 3 3 

3.1.1.02.3 Forests of other oaks with broad-leaved trees 0 1 0 0 3 4 

3.1.1.02.4 Forests of sweet chestnut with broad-leaved trees 0 1 0 0 3 4 

3.1.1.02.5 Forests of eucalyptus with broad-leaved trees 0 3 0 0 2 5 
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Considered 2007 Land Cover Classes CS FP CP FoP SP T 

3.1.1.02.6 Forests of invasive species with broad-leaved trees 0 2 0 0 3 5 

3.1.1.02.7 Forests of other broad-leaved species with broad-leaved trees 0 1 0 0 3 4 

3.1.2.01.1 Maritime pine forests 0 2 0 0 2 4 

3.1.2.01.2 Stone pine forests 0 2 0 0 2 4 

3.1.2.01.3 Forests of other coniferous species 0 1 0 0 2 3 

3.1.2.02.1 Forests of maritime pine with coniferous trees 0 2 0 0 2 4 

3.1.2.02.2 Forests of stone pine with coniferous trees 0 2 0 0 2 4 

3.1.2.02.3 Forests of other coniferous species with coniferous trees 0 2 0 0 3 5 

3.1.3.01.1 Forests of cork oak with coniferous trees 0 1 0 0 2 3 

3.1.3.01.2 Forests of holm oak with coniferous trees 0 1 0 0 3 4 

3.1.3.01.3 Forests of other oaks with coniferous trees 0 1 0 0 4 5 

3.1.3.01.4 Forests of sweet chestnut with coniferous trees 1 1 0 0 2 4 

3.1.3.01.5 Forests of eucalyptus with coniferous trees 0 4 0 0 3 7 

3.1.3.01.7 Forests of other broad-leaved species with coniferous trees 0 1 0 0 3 4 

3.1.3.01.8 Forests of broad-leaved mixtures with coniferous trees 0 1 0 0 3 4 

3.1.3.02.1 Forests of maritime pine with broad-leaved trees 0 2 0 0 3 5 

3.1.3.02.2 Forests of stone pine with broad-leaved trees 0 2 0 0 2 4 

3.1.3.02.3 Forests of other coniferous species with broad-leaved trees 0 1 0 0 2 3 

3.1.3.02.4 Forests of coniferous mixtures with broad-leaved trees 0 2 0 0 3 5 

3.2.1.01.1 Natural herbaceous vegetation 0 1 0 0 2 3 

3.2.2.01.1 Closed shrublands 0 1 0 0 3 4 

3.2.2.02.1 Open shrublands 0 1 0 0 2 3 

3.2.3.01.1 Closed sclerophyllous vegetation 0 0 0 0 3 3 

3.2.3.02.1 Open sclerophyllous vegetation 0 0 0 0 3 3 

3.2.4.01.1 Cork oak open forests 0 1 0 0 3 4 

3.2.4.01.2 Holm oak open forests 0 0 0 0 3 3 

3.2.4.01.3 Open forests of other oaks 0 1 0 0 3 4 

3.2.4.01.4 Sweet chestnut open forests 0 1 0 0 3 4 

3.2.4.01.5 Eucalyptus open forests 0 4 0 0 2 6 

3.2.4.01.6 Open forests of invasive species 2 1 0 0 2 5 

3.2.4.01.7 Open forests of other broad-leaved species 0 1 0 0 2 3 

3.2.4.02.1 Open forests of cork oak with broad-leaved trees 0 1 0 0 2 3 

3.2.4.02.2 Open forests of holm oak with broad-leaved trees 0 0 0 0 3 3 

3.2.4.02.3 Open forests of other oaks with broad-leaved trees 1 1 0 0 3 5 

3.2.4.02.4 Open forests of sweet chestnut with broad-leaved trees 2 2 0 0 3 7 
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Considered 2007 Land Cover Classes CS FP CP FoP SP T 

3.2.4.02.5 Open forests of eucalyptus with broad-leaved trees 0 3 0 0 3 6 

3.2.4.02.6 Open forests of invasive species with broad-leaved trees 1 2 0 0 3 6 

3.2.4.02.7 Open forests of other broad-leaved species with broad-leaved trees 0 1 0 0 3 4 

3.2.4.03.1 Maritime pine open forests 0 2 0 0 2 4 

3.2.4.03.2 Stone pine open forests 0 2 0 0 2 4 

3.2.4.03.3 Open forests of other coniferous species 1 3 0 0 1 5 

3.2.4.04.1 Open forests of maritime pine with coniferous trees 0 2 0 0 2 4 

3.2.4.04.2 Open forests of stone pine with coniferous trees 0 2 0 0 2 4 

3.2.4.05.1 Open forests of cork oak with coniferous trees 0 1 0 0 3 4 

3.2.4.05.2 Open forests of holm oak with coniferous trees 0 1 0 0 3 4 

3.2.4.05.4 Open forests of sweet chestnut with coniferous trees 1 1 0 0 4 6 

3.2.4.05.5 Open forests of eucalyptus with coniferous trees 0 3 0 0 2 5 

3.2.4.05.7 Open forests of other broad-leaved species with coniferous trees 0 1 0 0 3 4 

3.2.4.05.8 Open forests of broad-leaved mixtures with coniferous trees 0 1 0 0 3 4 

3.2.4.06.1 Open forests of maritime pine with broad-leaved trees 0 2 0 0 3 5 

3.2.4.06.2 Open forests of stone pine with broad-leaved trees 0 2 0 0 2 4 

3.2.4.06.3 Open forests of other coniferous species with broad-leaved trees 0 2 0 0 3 5 

3.2.4.06.4 Open forests of coniferous mixtures with broad-leaved trees 0 2 0 0 3 5 

3.2.4.07.1 Other woody vegetation 0 1 0 0 3 4 

3.2.4.08.1 Cork oak clearcuts 0 1 0 0 2 3 

3.2.4.08.2 Holm oak clearcuts 0 1 0 0 1 2 

3.2.4.09.1 Maritime pine clearcuts 0 2 0 0 2 4 

3.2.4.10.1 Cork oak young plantations 0 1 0 0 2 3 

3.3.1.01.1 Inland beaches, dunes and sand plains 0 0 0 0 2 2 

3.3.1.02.1 Coastal beaches, dunes and sand plains 0 0 0 0 2 2 

3.3.2.01.1 Bare rock 0 1 0 0 3 4 

3.3.3.01.1 Sparsely vegetated areas 0 1 0 0 3 4 

3.3.4.01.1 Non-forestry burnt areas 0 0 0 0 3 3 
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Annex 5 – Soil protection service | Before and after 

harmonization 
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Annex 6 – Carbon sequestration service | Before and 

after harmonization 
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Annex 7 – Fibre production service | Before and after 

harmonization 
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Annex 8 – Crop production service | Before and after 

harmonization 
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Annex 9 – Fodder production service | Before and 

after harmonization 
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