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Summary 

The ecological design and restoration of an eucalyptus-pine woodland for recreation and 
environmental education in Porto Metropolitan Area develops a series of intervention and 
management procedures based on site ecological survey and on landscape design solutions which 
enhance the natural and semi-natural form of the plant communities articulated with pathway system 
adjusted to the landform. It focus on the potential opportunities created by a recently launched 
environmental education centre of Douro-Paiva Water Company and the development of an outdoor 
activity programme on a steep hillside overlooking Crestuma-Lever Reservoir. The area has been 
managed as a production plantation woodland of Eucalyptus globulus and Pinus pinaster, occasionally 
disturbed by fire, tree felling, earthworks and erosion. Although situated in the Atlantic region of 
Portugal, the rugged topography and the schist substrate create opportunities for occurrence of plant 
species characteristic to Mediterranean conditions, raising the aesthetic and biological interest of the 
site. Design and management guidelines were produced integrating human access and ecological 
restoration principles, where the most significant spontaneous ecosystems are enhanced to promote 
biological and aesthetic diversity. 
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1. Ecological Design and Restoration of Metropolita n Woodlands 

1.1 The ecological and landscape character of woodlands in Europe 

The term woodland refers to a multi-functional natural or man made forest ecosystem, usually used for 
production, natural resource management, protection, nature conservation and recreation, (Bell et al. 
2005).  

In the past 4000 - 5000 years, the ecological quality and integrity of European natural woodlands have 
been largely altered due to a long history of human activities, being today listed as the most 
endangered landscapes in the world (Hannah et al., 1995). Hunting, fire, grazing, firewood gathering, 
agriculture, timber harvesting, industrial forestry and urban sprawl are some of the causes for the 
reduction of forest ecosystems.  Its ecological integrity have also been drastically changed, especially 
in the Mediterranean region, where no pristine woodland appears to be left and many wild species 
face a severe decline or even extinction (Nilsson and Ericson, 1997; Bengtsson et al., 2000). The 
reduction of tree cover in the Mediterranean climate regime accelerates the loss of fertile soil, organic 
matter and fresh water resources, escalating desertification and poverty (Ribeiro, 1986). 

According to the degree of human influence European woodlands can be grouped as ‘wild 
woodlands’, ‘managed woodlands’ and ‘plantation woodlands’. 

1. The ‘wild woodland’ is a tree landscape, with very low or no human intervention where natural 
form is dominant and characterized by the ‘random regularity’ of the native trees trunks and an 
almost continuous canopy. It currently supports a wide biodiversity, particularly specialists and 
climax species, and is noted for its low light and mysterious aesthetics. This is the case of the 
primeval woodlands of Scandinavian and Russia forests, Bialowieza Forest (between Poland 
and Bieloruss), Hainich forest (Germany) or relic patches scattered elsewhere in Europe, 
mainly in in less populated or traditionally preserved territories (ex. Mata de Albergaria– 
Gerês, Portugal; New Forest - Lyndhurst, England). 

2. The ‘managed woodland’ is a landscape of natural or cultural origin but frequently intervened 
by humans, for productive, recreational or environmental reasons. It may adopt various forms 
originating a multitude of different spatial relationships but it commonly forms a less dense or 
dotted tree landscape (open woodland) with cyclically managed shrub and herbaceous layers. 
The scattered tree distribution allows the use of the ground even under canopies associated 
with grazing or cultivation. This woodland type is shaped to facilitate human activities related 
to the ground level and to optimize the production of certain tree resources such as fruit, cork, 
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wood, charcoal, game. Open woodlands display a lighter ambience, allow wider vistas and 
originate dramatic shade effects in the morning and in the afternoon; here the form of the trees 
tend to be better perceived and express their individual character (ex. the Iberian Quecus Ilex 
rotundifolia / Quercus suber open woodlands - Portuguese ‘montado’ and Spanish ‘dehesa’; 
the English medieval dear park) (Araújo 1962, Rackham 1990, Gustavsson 2004). The 
biodiversity value of these woodlands is considered high as they provide significant habitat 
opportunities for wild species, particularly those who can withstand human pastoral land use 
(Rackham 1990, Gustavsson 2004); only top herbivores and top predators may be absent as 
a result of explicit conflict with humans. 

 

3. The ‘plantation woodland’ is a complete manmade landscape focused on the production of 
resources such as timber, paper pulp, resins, biomass etc.. It normally expresses a space 
dominated by geometric form where lines of trees closely planted define a monotonous rhythm 
of trunks, endlessly repeated over a managed ground layer. Plantations usually contain only 
one tree species and display very low aesthetic and biological diversity as a result of 
excessive habitat simplification. 

 

 

Iberian woodlands are known to be rich and unique ecosystems with several deciduous and evergreen 
types, establishing a diverse biogeographic pattern determined by a strong climatic gradient in 
articulation with varied geological substrates (Ribeiro, 1986, Costa Tenorio et al., 2001).  

The dominant tree cover in Portugal is represented by managed oak woodlands, Pinus pinaster 
plantations, Eucalyptus globulus plantations and in some areas of the northwest already by invasive 
Acacia sp. woodlands. 

Climax woodlands mainly of Quercus species are perfectly adapted to the region’s climate sustaining 
a wide biological diversity, not found in the industrial plantations. This is the reason for its high 
aesthetic quality as they are in perfect harmony with the pace of seasons, the light, the colours and the 
scale of the landscape (Araújo, 1994). They only occupy relic areas in the northern country although 
they are still dominant in the southern areas as managed open woodlands of Quercus suber and 
Quercus ilex rotundifolia, mainly for cork production, black pig grazing and charcoal. 

In the mid XXth century the plantation of large areas with Pinus pinaster and Euclalyptus globulus 
spread all over western Iberia, as they could grow fast in poor soils and are perfectly adapted to the 
climate of the region. They retain a high commercial interest. 

Such land uses stimulated fire hazard with consequential loss of fertility, loss of biodiversity and 
overall landscape monotony. 

Fire hazard is becoming a huge problem boosted by summer heat waves. Such phenomenon together 
with the abandonment of the countryside, the widespread car access and the expansion of highly 
inflammable  species (particularly Eucalyptus globulus ) are seriously putting the human populations at 
risk (Ribeiro, 1986). 

Pinus pinaster woodlands may form aesthetically interesting landscape units, particularly at sea side 
where they are already cultivated at large scale since the late XIVth century. They associate well with 
climax species and allow the development of diverse shrub layer. Such woodland plantations retain a 
significant recreation interest as they are widely used for summer picnics. 

Eucalyptus globulus plantations display very low biological and aesthetic diversity, although they seem 
to be very well adapted to Portuguese coastal conditions. Unlike Pinus pinaster, Eucalyptus globulus 
is highly competitive for soil and water resources allowing little or none cohabitation with native 
species and therefore ‘sterilizing’ the landscape. Low biodiversity implies low aesthetic diversity, high 
monotony and consequently reduced landscape interest. Eucalyptus plantations have also displayed 
little recreation interest although more research is needed to address the subject more thoroughly. 

As an important commercial asset, Eucalyptus plantations can not be dispensed in the near future but 
call for more scientific planning and design guidance as far as the environmental and landscape 
qualities are concerned (Araújo, 1962). 

Today with increasing urban sprawl some of the existing woodlands are being surrounded by the 
urban-industrial context integrating large metropolitan mosaics. Under these circumstances 
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metropolitan woodlands are a fundamental green infrastructure to promote healthy cities, biodiversity, 
water and air quality, and to regulate climatic extremes (Gustavsson 2004).  

The Amsterdam Bos, in the Netherlands, the Bullofta Park, in Swedden, the Natur-Park Südgelände in 
Germany and Monsanto Forest Park in Portugal are successful cases of urban-metropolitan  
woodlands in Europe (Gustavsson 2004; Kowarik & Langer 2008). 

 

1.2 Woodland design 

Woodland design is a complex process that follows aesthetic, ecological and social concepts 
supported by fundamental functional principles. As living systems change is part of the process and 
design projects have necessarily to adapt or orientate the course of the ecological succession in a 
direction considered more interesting to present needs and values. 

Unlike most situations in landscape design where woodlands structures are assumed as elements to 
define the edge or complementary spaces, the challenge lies on the woodland itself, paying more 
attention to its interior spaces where interesting aesthetic, ecological and social opportunities occur 
(Lucas, 1991; Gustavsson, 2004). 

Main structural types of existing woodlands can be identified, as an inspiration for new woodland 
design (Gustavsson 2004), as follows: 

a) The ‘dense dark woodland’ is a uniform woodland, with individuals growing close to each other 
and therefore reaching a significant height, giving the sensation of a large roof supported by 
pillars; it is dominated by one tree species with an opaque crown, casting heavy shade. In its 
interior, few spots may be taken by less opaque species, creating lighter areas of contrast 
amongst the dark atmosphere. The prevailing heavy shade allows no conditions for the 
establishment of rich shrub and herbaceous layers diminishing its biodiversity value. In 
Portugal these type of woodland is easily associated with Pinus pinastar plantations and 
Eucalytus globulus plantations. Also, as a result of their evergreen nature Quercus suber and 
Quercus ilex rotundifolia may also develop such type of woodlands if individuals are allowed to 
grow close enough to form a continuous canopy. 

b) The ‘dense light woodland’ is also uniform woodland, where individuals grow close to each 
other, with one or two predominant species, forming a transparent canopy. It has open edges 
that allow more light in and an lower layer dominated by grasses, high perennial herbs and 
young trees that develop spontaneously. Its biodiversity is richer that the previous one. In 
Portugal this quality can be associated with the riparian woodlands of Betula celtiberica, 
Fraxinus angustifolia and Populus sp. plantations. Dense oak woodlands of Quercus robur, 
Quercus pyrenaica and Quercus faginea develop intermediate situations of the ones above 
indicated 

c) The ‘multi-layered woodland’ has an heterogeneous structure and a combination of dark and 
light areas, with an open canopy that partially allows the entrance of sunlight. Under these 
circumstances all plant layers occur creating a high biodiversity level. It is the most interesting 
space with a multitude of aesthetic and ecological situations that are attractive to people. 
Open woodland like the Portuguese ‘montado’, are a simplification of the multi-layered 
woodland where the field layer is managed by grazing, crop cultivation or occasional 
ploughing. This ‘savannah’ type landscape is particularly important in southern Europe and the 
Mediterranean region where a combination of openness and cover, provide excellent 
conditions for sustainable land use with low risk of desertification. 

d) The ‘low woodland’ is a canopy of tall shrubs and multi-stemmed trees, with few or various 
species, allowing different degrees of light diffusion. They may occur as an intermediate stage 
of the natural succession to a high woodland and in Portugal are represented by relic woods 
of Laurus nobilis , Arbustus unedo, Olea eurpaea sylvestris, Corylus avellana,  Crataegus 
monogyna and Phyllirea latifolia. Their ecological and aesthetic quality is very high but its 
social interest is low because of lack of space under the canopy. 

The design of a woodland’s edge is also of major importance: it may vary from a multi-layered edge to 
single layered edge; it may be structurally uniform or change along its length; it may adopt various 
degrees of permeability and transparency; and it may integrate different elements to increase wildlife 
interest such as water spots, solitary trees, wood and compost piles, etc.  
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Any woodland design should provide simultaneously a sense of unity and wholeness and 
opportunities for diversity and variation. Spaces should be organized by its importance and each 
character zone made clear to the public. Transition and variation between different spaces and zones 
may be abrupt or gradual with the latter suggesting a more smooth and informal approach 
(Gustavsson 1994 in Kingsbury 2004). 

To obtain a woodland design with natural character one should explore a more organic or biomorphic 
style. Curved lines stimulate change, curiosity and surprise, provide constant variation of vistas and 
scenarios and create diverse spatial and habitat opportunities. Monotony should always be avoided. A 
multi-layered vegetation approach should be followed, taking advantage of existing topography, 
microclimatic conditions, soil character and any other pre-existing artefacts of the site. Naturalistic 
woodlands are multipurpose and retain a higher recreation and conservation value (Araújo, 1962). 

Management is a creative process intimately associated with woodland design where ideas are 
perpetuated by the manipulation of the natural succession, having an impact on the design openness 
and enclosure, the degree of species diversity, density and cover. It has a fundamental influence on 
the aesthetics and ecological qualities of the site (Kingsburry 2004). 

 

2. The ‘case study’: Lever Woodland 

2.1 Introducing the site 

Lever woodland is a sparse eucalyptus-pine plantation of approximately 3ha, situated on a steep 
hillside, on the left margin of lower Douro River, in Porto Metropolitan Area - Atlantic region of 
Northern Portugal. (Fig.1 and Fig 2). 

 

 
Figure 1: Lever Woodland in Porto metropolitan area, June 2008 (Adapted from Google earth).    

 

 
Figure 2: Lever woodland nearby Crestuma Reservoirin Douro River, June 2008 (Adapted from Google earth).   
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Ocean influence combined with a rugged landform and a schist substrate, create a unique situation 
typical of transition zones where Atlantic and Mediterranean species thrive together. Such ecotone is 
the basis for the high biodiversity potential of the site.  

The intense slope gradient of the hillside where the woodland lies, on average higher than 35% almost 
in all its extension, increase erosion problems and makes access difficult. With the exception a few 
lowland spots where soils are richer in terms of water and fertility, the majority of the area display poor 
thin soils where vegetation slowly succeeds. (Fig. 3) 

The surrounding landscape is dominated by the nearby Crestuma reservoir (in  Douro River) and the 
presence of eucalyptus and pine stands; few small valleys still retain some traditional agriculture, 
based on the terracing of the slopes at the expense of retaining stone walls.  

Since the mid XXth century, plantations for timber took over the traditionally managed oak woodlands 
(mixed tree cover of Quercus robur and Quercus suber), first with Pinus pinaster and then with 
Eucalyptus globulus, which is becoming the dominant species. 

The 1980s and the 1990s saw respectively the construction of a large dam and a water treatment 
plant for Porto Metropolitan Area (Douro e Paiva Water Company). This infrastructure together with 
some power lines augmented significantly the industrial character of the landscape. 

 

 
Figure 3: Slope analysis map, July 2007 (Adapted from Farinha-Marques, P. & Almeida J.) 

 

The area is prone to summer fires which are occurring more frequently (on average every 5 years) 
being now tits major disturbance factor. 

The climax forest of the site, and of most of the lower Douro valley, is noticeable for its transitional 
biogeographic character, with a mixture of temperate-atlantic broadleaved trees (Quercus robur), 
laurel-leaved elements (e.g. Laurus nobilis, Myrtus communis, Viburnum tinus), and western-
mediterranean trees and shrubs like Quercus suber, Phillyrea latifolia and Ruscus aculeatus. 
However, like in most of the surrounding areas, the Lever woodland is a man-made mixed forest 
landscape dominated by Eucalyptus globulus and Pinus pinaster with pockets of diversity, where a few 
natural habitats are still present. This is the case of small patches of oak (mainly with Quercus robur 
and Quercus suber), Laurus nobilis, Salix atrocinerea and Alnus glutinosa (by the stream).The small 
scale riparian habitats retain character and diversity, with a few fern communities, wet meadow 
species, marginal and aquatic vegetation. The upper areas, in the open woodland spaces, larger 
patches of heath colonize the dry and stony soil (Calluna sp. and Erica sp.). Along the schist outcrops, 
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by the main access road to the Water Treatment Plant, saxicolous vegetation develops with high 
content moss species.  

The ecotone quality, which allows the co-existence of thermophilous and temperate species reflects 
the combined influence of Atlantic and Mediterranean climatic regimes. The presence of natural 
regeneration and resilience of some climax native species is also of major importance. 

 

2.2 Aims, problems and opportunities 

The project aims to create a new ‘ecological woodland park’, opened to the public where the contact of 
people with the natural habitats can be stimulated. Such intervention is  based on the conservation of 
the existing natural values and making them accessible to people, as follows: restore and design the 
existing woodland according to ecological and aesthetic principals  in order to enhance its landscape 
quality; eradicate invasive exotic species; promote native species; facilitate access, recreation and 
environmental education through the creation of a path network with the minimum impact on the key 
natural habitats; explore, manage and monitor the vegetation cover; create new wetlands; stimulate 
any other interesting native habitat; and stimulate the appreciation of the Portuguese spontaneous 
vegetation. 

The main problems this project faces are the high slope gradient, erosion, reduced rate soil 
development and risk of fire. The regeneration of natural habitats has a better potential in the lower 
spots where soil and water accumulate, although there are strong evidences of habitat regeneration in 
the harsh upper parts of the woodland (drier and exposed to environmental constraints). Furthermore, 
the presence and regeneration of Eucalyptus globulus has extensively diminished the soil water 
availability and humus content. Moreover, the risk of fire has imposed standard management practices 
of the wild vegetation, particularly the shrub layer, which reduces greatly its diversity and visual 
performance. 

The woodland is integrated in Lever Environmental Centre promoted by ‘Águas do Douro e Paiva’ 
Water Company, and is about to become its most important environmental education facility, where 
the close contact of the public with ecological design, habitat restoration and overall wildlife values 
may raise its scientific  and educational interest.  

 

2.3 Methodology  

The study began with the identification and zoning of the woodland main landscapes units, which 
occurred during field work sessions, performed by a multidisciplinary team of botanists, zoologists and 
landscape architects. Each landscape unit integrates areas with one or more common ecological and 
aesthetic characteristics.  

Ecologic surveys and evaluation were then carried out in each landscape unit, in order to gather 
information about the site so that a design concept could be developed. Selected environmental 
parameters significant to fauna and flora habitats were selected, namely soil hydrology surface 
drainage, watershed characteristics, geomorphologic aspects, stratified vegetation cover, conservation 
susceptibility, risk factors and specific considerations on habitat management. 

Design proposals were tested regarding the ecological survey, spatially defining the main intervention 
and management strategies. Each proposal was repeatedly evaluated through project critic within the 
research group and suggestions progressively integrated until a final design considering as many 
aspects as possible was synthesized. Finally a master plan was produced and detailing carried on for 
its implementation on the site. 
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3. Analysis and survey 

3.1 Identification of main landscape units and their ecological survey 

Several landscape units were identified as presented on Fig 4.  

 

 
Figure 4: Landscape Units Map, July 2007 (Adapted from Farinha-Marques, P. & Almeida J.) 

 

Mosaic of habitats 

Occupying the lower hill side areas of the site this unit is composed by a mosaic of natural habitats 
dominated by a mixed oak grove (Quercus robur, Laurus nobilis, Ilex aquifolium, Arbutus unedo and 
Pyrus cordata) crossed by a persistent watercourse with a riparian fragmented riparian gallery (Alnus 
glutinosa, Salix atrocinerea, Fraxinus angustifolia, Corylus avellana). This unit also contains small wet 
meadow patches next to the watercourse and some spot where rock out crops support saxicolous 
xerophytic vegetation. The natural regeneration of the flora in this landscape unit is favoured by the 
availability of a rich seed bank and deep stable soils with high humidity levels, which is basis for its 
rich plant and animal populations. The existence of rock outcrops next to wet soils creates niches for 
several special plant and animal species, creating valuable and unique habitats. This unit is of great 
importance as it retains the highest potential source of biological resources and therefore will give a 
fundamental contribution for the regeneration and dissemination of species that will to re-colonize 
adjacent areas. 

 
Fig. 5: Laurus nobilis and Quercus robur in the ‘Mosaic of habitats’ landscape unit, May 2007 (Vieira, C.) 
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Woodland and Scrub 

This unit is composed by a mixed cover fo Pinus pinaster and Eucalyptus globulus with sparse 
regeneration of Quercus suber, Quercus robur, Laurus nobilis and patches of (Ulex micranthus, Ulex 
minor) and heath (Calluna vulgaris, Erica spp.) disposed in terraces or steep hillsides.  Despite its 
potential interest as a xerophytic, this unit presents a low species richness because of the constant 
disturbance caused by the presence and regeneration of eucalyptus and Pteridium aquilinum. The unit 
natural capacity to recover is threatened by the constant cuts of the field layer vegetation as a 
standard procedure to prevent fire propagation. Such activities destroy tree sprouts, especially 
Quercus spp. increase the loss of fertile soil and reduce water percolation. 

 

 
Fig. 6: The Woodland and Scrub landscape unit still dominated by Eucalyptus globulus, May 2007 (Vieira, C.) 

 

Fire breaks 

This a unit with a very sparse ground cover due to frequent vegetation cuts also to avoid fire 
propagation. Significant areas of soil are exposed and prone to erosion, only patches of sparse 
colonization of few annual herbaceous species, pioneer terricolous bryophytes and invasive Acacia 
spp. sprouts. Slope steepness is always a high constraint causing severe erosion which leds to a soil 
mainly formed by schist scree. 

The unit potential to regenerate is limited by fire protection standard measures which impose a 
constant disturbance zone on the woodland’s southern and western edge. 

The current scrub species are Erica sp., Calluna vulgaris,  Halimium alyssoides, Cistus sp., 
Pterospartum cantabricum,. 

 

 
Fig. 7: Fire breaks’ with poor ecological and aesthetic quality, May 2007 (Vieira, C.) 
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Rocky steep slopes 

This unit corresponds to steep hillsides of schist outcrops covered with sparse vegetation next to a 
road used by the employees of the ‘Water Company’. As the upper hillside soils and rock outcrops are 
not perfectly stabilized this vertical spaces are threatened by the derogation of stone blocks and earth 
from the woodland and scrubs above. Nevertheless this unit is very interesting from the ecological 
point of view since it presents saxicolous vegetation mainly moss and lichen colonizer communities, 
micro-habitats for several, invertebrates, reptiles and amphibians. 

 

 
Figure 8: Rocky steep slopes with pockets of micro-habitats, May 2007 (Vieira, C.) 

 

4. Outcome landscape design proposal 

The proposal pictured on Fig. 9, presents the new woodland designed with ‘naturalistic’ character, 
avoiding explicit geometric patterns and alignments that suggest artificiality. Its composition is made of 
a large scale mosaic of free developing climax trees over a smaller scale mosaic of managed patches 
of shrubs and herbaceous communities. Such approach is focused on taking advantage of natural 
regeneration and management strategies in order to work with ecological succession, particularly 
regarding tree and shrub layers, as well as integrating organized human access, creating opportunities 
for environmental education and recreation.  

The reason for this option results from the existence of several spots with spontaneous regeneration of 
the two climax oak species (Quercus robur and Quercus suber), suggesting that with proper guidance 
they could succeed and gradually replace the pine and eucalyptus stands. 

As it happens in other managed woodlands in the region with  encouraging results (i.e. Tibães 
Monastery Grounds and Serralves Park) selective promotion and protection of young regenerating 
Quercus sp. and associated species enable the development of pioneer clusters of these climax 
species that may coalesce in the long run (10-15 years time)  and act as natural propagators. 

Inspired by the data collected in the ecological survey and concentrating on the habitat situations 
identified, ‘mosaic of habitats’, ‘woodland and scrub’, ‘fire breaks’ and ‘steep schist outcrops’, a new 
woodland layout is proposed, structured in two large landscape units: 1) a moist system occupying the 
lower hillside areas, dominated by Quercus robur and associated climax species with a unique existing 
patch of Laurus nobilis; and a 2) dry system, at higher levels, lead by more drought tolerant species, 
dominated by the Quercus suber with associated climax evergreen shrubs. 
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Figure 9: Master Plan of the new Lever Woodland, July 2007 (Adapted from Farinha-Marques, P. & Almeida J.) 

 

Therefore the proposed intervention typologies are as follows. 

 

Existing Eucalyptus and pine stands  

Ocupying the landscape units ‘mosaic of habitats’ and ‘woodland and scrub’, this sparse woodland 
has to be replaced by other types of tree cover. Only Pinus pinaster individuals with a trunk perimeter 
at waist level (pwl) equal or bigger than 40cm and Eucalyptus globulus individuals with a pwl equal or 
bigger than 100cm are spared for aesthetic, referential and biodiversity reasons. The removal of 
eucalyptus and pines will contribute to the creation of glades that allow natural regeneration of native 
species and promote long distance vistas.  

This tree removal should be phased during 7 years to dissipate the impact of deforestation until native 
species take over. This period corresponds approximately to the time that an oak takes to grow in the 
region to achieve a visible height (3-4meters). 

 

Climax wood patches dominated by Quercus robur 

The implementation of this typology is mainly focused on the landscape unit ´mosaic of habitats’ and 
follows two combined procedures: natural regeneration and planting. It has been observed that natural 
regeneration is more sustainable than planting, particularly with climax species (Gilbert and Anderson, 
1998) which are difficult to adapt in pioneer situations as they are more prone to “transplant crisis”; in 
recent planting schemes of native oak in parks of Porto Metropolitan Area, the rate of success varied 
between 30% - 40 %. 

The stimulation of natural regeneration of oak and other climax species considers several steps which 
are well known among the Portuguese traditional rural practices in managed woods and are in Lever 
Woodland in the process of being tested. 
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The gradual uprooting of most of invasive species of exotic origin such as Eucalyptus globulus, Acacia 
melanoxylon and Acacia dealbata, within a radius of 20m from the regenerating centre, is crucial in 
order to minimize competition. Very young oaks (not taller than 50cm) are to be signalled, protected 
and the land around them cleaned from competitive field species (within a radius of 1 m from the 
regenerating centre). 

When cleaning the wood maximum care should be given not to cut other important native species that 
might be developing associated to oak, such as Ilex aquifolim, Laurus nobilis, Frangula alnus, Myrtus 
communis, Lonicera periclymenum, Ruscus aculeatus and various fern species.  

Clumps of regenerating ever-green shrubs such as Arbutus unedo, Myrtus communis and Phyllirea 
latifolia are to be maintained and encouraged to form larger patches. 

In sheltered and more fertile pockets groups of Ilex aquifolium and Prunus lusitanica should be 
randomly planted in groups of five individuals (spaced 3m) aiming a 30% vegetation cover of the 
intervened area in ten years time. 

 

Climax wood patches dominated by Quercus suber  

The intervention and management practices of Quercus suber patches are similar to the ones already 
indicated for Quercus robur woodland patches focused on ‘woodland and scrub’ landscape unit. 

The differences here rely on the shrub layer represented by Phillyrea latifolia and Erica sp. which 
stimulation will mark a significant visual and ecological change indicating the less fertile conditions of 
the drier upper hillside. The evergreen large shrub content is stimulated to intensify the Mediterranean 
character by planting new patches of Arbutus unedo and Viburnum tinus in single species clumps of 
five individuals each that will act as propagator units. 

In areas with deeper soil, the planting of Castanea sativa thickets will help to raise the autumn colour 
and cultural interest of the landscape unit. 

 

Fire break buffer zones  

Existing fire break corridors (10 to 20 m wide) surrounding the upper limit of the woodland’s edge are 
to be managed in a way that keeps the vegetation at a low shrub level through periodical scything; 
such operations constantly interrupt the natural succession reverting the intervened areas to initial 
stages only allowing the development of heath with scattered patches of grasses. 

 

Rocky steep slopes 

The small scale character of these communities suggest to observer the presence of several miniature 
gardens rich in mosses, ferns, lichens, grasses, herbs and small shrubs. 

These rocky places will be kept as close as possible to a natural succession regime, although avoiding 
competition by shrub and tree layers. Then, to perpetuate its uniqueness it is necessary to remove 
most of the regenerating woody species with great colonizing effect (particularly Pinus pinaster) so this 
community can retain its biological richness. 

 

Pathways, sitting areas, wildlife ponds and torrential small dams and resorvoirs 

The pathway system was designed so that people can walk along the different landscape types with 
minimum interference on the habitats. Closeness to ‘nature’ is a priority, so the width of the path is 
quite small (2,5 m), the layout is adapted to the land form and to the slope gradient to blend with the 
landscape as well as providing some walking comfort for the majority of potential visitors (Fig. 10). The 
pathways are also of semi-permeable character so that surface flows are minimized. 
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Figure 10: Detail of pathway crossing a Quercus robur woodland zone (Hand drawing by J. Almeida, June 2007). 

 

In order to stimulate the wildlife value of certain woodland spots, several new habitats are planned and 
designed so that opportunities for the potentially rich amphibian population (key species) are created 
(Fig. 11). The general concept is to raise the humidity levels and water content of certain areas, 
control erosion and peak flows and generally facilitate the development of riparian communities, to 
boost insect life, song bird diversity and improve overall wildlife diversity (Fig. 12). Meeting these 
targets will improve greatly the aesthetic experience of the site making a rewarding combination 
between restoration ecology and landscape enjoyment.  

 

 
Figure 11: Detail of a new pond and marginal wetland with permanent water for wildlife promotion (Hand drawing by J. Almeida, 
June 2007). 
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Figure 12: Detail of a small dam for the mitigation of occasional torrential flows and erosion problems  in a upper stream stretch 
of the Quercus suber woodland zone (Hand drawing by J. Almeida, June 2007). 

 

5. Conclusion 

The present work raises the opportunity to combine aesthetic, ecological and social interests in the 
design of woodlands, particularly in the metropolitan context. Some of Lever woodland areas may 
evolve to a variety a situations as far as woodland types are concerned. If allowed Quercus suber 
patches may develop towards a ‘dense dark woodland type’ or be kept less dense to form an ‘open 
woodland type’. Quercus robur patches may evolve to a dense but less dark woodland type, or also be 
managed to develop an open woodland. The problem of open woodlands is that they demand higher 
work load because of the more intensive management demand of the shrub layer. The woodland’s 
edge should be managed in order to develop a multi-layered quality with various degrees of 
transparency. 

Concepts of natural succession, natural regeneration and their relation to landscape design and 
management have to be further explored to facilitate the interaction of people with nature. This is 
particularly important in tmetropolitan woodlands where human pressure is higher and conflicts 
constantly occur. 

In southern countries of Europe woodlands are an important asset for recreating specially during 
summer when the risk of fire is higher. Such problem is putting a big pressure on the management of 
the shrub and herbaceous layers, which, in some cases may cause significant loss of diversity. 
Eucalyptus plantations need to be gradually addressed so that some key areas within the plantation 
could be restored to semi-climax woodland patches. Their design and management calls for a more 
thorough research so that questions of mitigation the urban sprawl, fragmentation, environmental and 
landscape degradation could be answered. 
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