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Preface
Through my Portuguese friend I got interested in his home country, famous for its Luís Vigo,
fado and the Algarve beaches. When the University of Évora gave me the opportunity to do
my major thesis in Portugal it was a great chance to get better acquainted with this country, its
habits and the practice of landscape architecture in a Southern European country. Doing my
thesis in another than the Netherlands was a big challenge for me. As landscape architect in the
Netherlands all the knowledge you need is familiar. The soil, water system, climate, biotopes,
and especially the culture and language are important, sometimes unconsciously known factors.
In Portugal, I had to learn this all over again. The assignment of finding new development
possibilities for an area threatened with abandonment asked for a different approach than I was
used to. In the beginning, I had some difficulties to shape the assignment in the right direction,
but once I found it, the working process was prosperous and very instructive.
The result of the assignment is the booklet lying in front of you. In this work, I gave form to the
assignment by working out four possible future scenarios. Afterwards I made a landscape design
of the most sustainable development options and I illustrated these with detailed designs. I hope
to contribute in this way to find new subsidy opportunities for the marginal areas in the south of
Europe. Besides this, I want to give the people of the village some ideas of how the future can
look like in a positive way.
At last, I want to thank some persons for bringing this thesis to a good end. During my time
in Portugal I have to thank Rósario and Anne for providing me all the available information of
the area. Also I want to thank Ingrid, my main supervisor in the Netherlands for giving great
advice when I needed it and, for making me have a deeper look into the theory of landscape
architecture, which turned out to be very valuable. John Slade I want to thank for correcting my
English and Miguel for helping me to translate Portuguese data and for all over support during
my thesis.
Elles ter Horst
Wageningen, March 2005
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Summary
The village of Amendoeira da Serra is situated in Alentejo, a province of southern Portugal. This village,
like many others in southern Europe, is struggling with a range of problems; unfertile soils with high erosion
sensitivity, lack of employment, and a harsh climate. As result, people are moving away and abandon their
fields.
By means of the Common Agricultural Policy, the European Union instructed the University of Évora to
research the changing landscapes as result of this out migration. One part of these projects is to find new
development opportunities for these areas, in order to insure incomes for its inhabitants, by means of the
participative approach. Finding new development opportunities was also the assignment of my thesis,
focussed on the village of Amendoeira da Serra.
The study area, located in the Guadiana Valley Natural Park, has an attractive landscape of montado fields
and Mediterranean scrublands with a high biodiversity. Based on these potentials, I created four scenarios,
in order to explore the future development possibilities, e.g. nature development and protection, production
of local high quality goods, hunting, and tourism. The scenarios describe the social and landscape changes
that can occur, concluded with a strategy and actions to inquire insights in their possible realization. As a
check on reality, a landscape design was made, based on the scenarios and theoretical notions, which take
into account the processes of the landscape, human landscape preferences, and microclimate improvement.
My goal is to create a landscape with an economic base, which answers to the social needs, ecological
coherence, and aesthetic values. The landscape design combines the four scenarios, into a multifunctional
landscape. In this way, a secure income, by producing local products and developing hunting and tourism
activities, will be generated for its inhabitants and the risk of failure will be spread. The developments area
going to take place in a sustainable landscape, based on the landscape processes, people’s preferences
and microclimate improvement. Mediterranean wood and scrublands will appear on the margins of the study
area, where the relief is too steep for agriculture. This area is ideal for nature development; hunting, tourism,
and limited agricultural activities can also take place here, like collecting herbs and apiculture. On the gentle
and moderate hills, montado fields are going to be expanded, which offer space for extensive agricultural
production, hunting and tourism, considering the high biodiversity of the montado fields.
Six of the most interesting places of the landscape design are visualized into detailed designs, namely the
montado, the avenue, the olive grove, the wood and scrublands, the monte, and a tourist resort. Making
scenarios, and developing a landscape design, can offer realistic alternatives to the local people. This can
lead to a next step in the participative approach, carried out by the University of Évora.
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A. Introduction

Introduction
1. Background
In my home country, the Netherlands, the
pressure on land is very high. Many parties
claim the land for different purposes. Farmers
want more land for agriculture and cities want
to expand their boundaries to build more
houses for their inhabitants. City dwellers
want to have more green surroundings to
recreate, nature conservation groups want
to have more nature to keep threatened plant
and animal species alive, and the government
wants to expands harbours and airports to
keep the economy in the country vital. Here
you can find many users who have to share
just a small bit of land for all their needs.
In Portugal, its southern province Alentejo
deals with the exact opposite kind of
problems. People in the countryside move
away and abandon their fields to find a more
easy way to make a living in the big cities
or coastal areas. Villages become deserted
and land unused, and nobody is claiming the
land to give another function to these former
agricultural fields.
2. Problem statement
The province Alentejo occupies one third of
Portugal, but homes only 5 % of the country
inhabitants. Consequently the population
density is very low. In the county of Mértola,
the area of study, it is the lowest of Alentejo
and even of Europe, with less than 7 persons
per km2. The village of Amendoeira da Serra
is located in the district of Mértola and deals
with the problems of abandoned fields and of
ageing population.
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Lack of employment, unfertile soils that are
unsuitable for agriculture and the harsh
climate makes young people to move away.
Life is hard in this area and there seems to be
no reason to stay if an easier life, with more
job opportunities, is waiting in Algarve or the
capital city Lisbon.
As result of this out migration, the landscape is
changing. During the last centuries, scattered
oak trees on the land and fields full of wheat
were dominant landscape features. Now, due
to European subsidies, forest plantations of
oak and pine trees are appearing rapidly in
the landscape, and scrublands are taking
over the abandoned fields. However, this kind
of land use provides insufficient employment
for the people in this area.
3. Objectives
The University of Évora in Alentejo, Portugal,
appointed the region of Mértola as study
area. The area lies within the borders of the
Guadiana Valley Natural Park because of
its high natural and patrimonial interests.
These qualities can hold potentials for
future development. Two PhD students are
working on different projects on the area
of Amendoeira da Serra. The Vista-project
is aiming at reconstruction, understanding
and evaluation of landscape changes. The
Capland project intends to evaluate and
understand the changes that have occurred
in the landscape of the municipality of Mértola
during the last decades as a consequence
of CAP application (Common Agricultural

Policy). The aim is to come up with proposals
for a more integrated and locally adapted
application of CAP objectives and schemes so
that new kinds of subsidies can be provided.
The assignment of my thesis came from the
University of Évora. My objective is to explore
future possibilities for the area of Amendoeira
da Serra. I hope with original designs to give
a new impulse to the discussion on how to
manage this area in the future by helping
the inhabitants of the area to express their
wishes and opinions for the future. Also I
would like to show the decision-makers the
area’s opportunities with the input of ambition
and effort. In the end, this can lead to new
subsidies for the inhabitants to manage
their landscape with a new prospective. As
landscape architect, I want to promote the
concern for the optimal relationship between
humans and their natural environment in
order to create a more ecologically and socioeconomic sustainable landscape. In addition,
I want to use the physical, biological and
cultural patterns of the landscape to give this
place its own identity and character.
4. Working method
From January until May 2004, I carried out my
research at the University of Évora. Here, I had
the opportunity to visit the study area several
times. In Portugal, I also had a lot of contact
with the two PhD students, whom profited me
with much valuable information on the area.
Based on the field visits, the knowledge of the
PhD students, and literature studies, I made
an analysis of the area. Because, in order

Introduction
to create an ecologically inspired landscape,
it is important to understand the physical,
biological, and cultural structures processes
of the area. As conclusion of the analysis, I
made a flow-diagram of the area’s problems to
find out their basic causes in order to discover
the area’s opportunities. In order to explore
the future, I worked out these opportunities in
four scenarios, which take place in the year
2030. In the scenarios, I described the social
and the landscape changes and concluded
with strategies, and an action plan in order to
acquire an insight in the possible realisation of
the scenarios. The landscape design, based
on the four scenarios, is the next step in my
process, and serves as a feedback to reality
by translating the area’s opportunities into a
desirable development of the landscape. In
the preliminary design, I explain the theoretical
notions, which served as a base for the design.
The main approach is that the design should not
be perceived as a final solution, but instead as
possible framework, that can adapt to economic
and social needs and changes, by offering
space to a mix of development opportunities.
To give a more concrete impression on the
landscape design, I made detailed designs,
cross sections and photo impressions of the
six most interesting places in the preliminary
designs. I this way, an impression is shown
how short-term actions can be translated in the
landscape. I end my thesis with a conclusion,
in which I give recommendations for the future,
and evaluate my working process.

Analyse

Field study

Conclusion of
analyse

Exploration of
the future

Theoratical
framework

Feedback to
reality

Desk study

Market research

Physical/biological
Historical/cultural
Social/economic

Economic demand

Get insight of the problems
Come to solutions

4 Scenarios

Nature conquers
Made in Amendoeira da Serra
Hunters’ paradise
Welcome to Amendoeira da
Serra

Theory of landscape architecture

Landscape design
Detailed desigsn

Conclusion

figure 1 flow-chart of working method
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B. Analysis

Analysis
1. Location

Beja
Study area

The study area is located in the south-eastern
part of Portugal, close to the border with
Spain, in the region of Lower Alentejo and
in the county of Mértola. Mértola is the major
town in the area and is situated 15 km south
of Amendoeira da Serra, the only village in
the study area. Besides the villages, there
are four major farms present, called montes.
The study area has two natural borders, the
Guadiana River in the east, and the river
Ribeiro de Terges in the north.

Serpa

Minas de São
Domingos

Mértola

Douro
Almodovar
Vila Real de Santo
António

Portugal

10km

figure 2 county of Mértola
Ribeiro de
Terges
Tejo

Monte de Pias
Monte do Vento

Alentejo

Guadiana

Monte da Lapa
Guadiana
river

Mértola

figure 2 map of Portugal

Amendoeira
da Serra
Monte
Cachopos

figure 4 map of study area
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Biophysical analysis
2. Biophysical analysis
2.1 Climate
The climate is typically Mediterranean with
long dry summers and short winters. The
yearly average rainfall is about 580 mm
(based on the time series 1940-1990) and
is irregularly distributed over the area and
in time, (about 75% of the precipitation is
concentrated between the months October
and March). Also, the amount of rain can
vary from year to year. The annual potential
evapotranspiration is about 1300 mm
(Penman method), being 600 mm referred
to the summer period (Seixas, 1998). The
area has an average annual temperature
about 17.1ºC. Because the study area is
in the interior, the temperature varies more
throughout the year. The winters in the area
are cool (with minimum average between 2ºC
and 4ºC, and 10 to 30 days a year colder than
0ºC). The summers are very hot (the average
maximum temperatures are 32 ºC and for
120 days a year, it is hotter than 25 ºC). Fog
occurs in the valleys of the main rivers and
streams during autumn, winter and spring on
cool, clear nights and early in the morning.
The average annual solar radiation is between
155 and 165 Kcal/m2, but this number can be

different per region, and the yearly amount
of sunshine in the county of Mértola varies
between 2850 and 2950 hours. The dominant
wind direction during the year is north and
northwest (Oliveira, R. 1993).
2.2 Geomorphology
Geomorphologically the study area is
integrated into a big geotonic unit called the
Hesperic massif, which occupies most of
the west and central portions of the Iberic
peninsula, and occupies 3⁄4 of the Portuguese
national area. This unit was formed during the
Precambrian (1000-570 m.y.) and Palaeozoic
(570-245 m.y.) eras. During the Carbonic era
(345-330 m. y.), this area was covered by a
sea, stretching from central Europe to the
north of Africa. Due to compression of two
continental blocks (Gondwana and Laurussia),
mountains were formed under high pressure
and temperatures. The mountains eroded
and sediments filled up the valleys, creating
a big plain. In the study area, this plain is
broken by the Guadiana River, which cut 100
meters deep into the plain. Other streams
also shaped the plain, creating a landscape
surface into the actual form of today. (Afonso,
J.M., Henriques, M.J., Repas, M)
T (C°)

Pp (mm)

1. Sea bottom, 345-330 M. years ago

2. Formation of mountains

3. Erosion of the mountains, formation
of the plateau

4. Rising, settling and erosion
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figure 5 average temperature
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5. Actual situation

0

figure 6 Simple draft of the evolution of
the relief (Afonso et al.)
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2.3 Soils
The study area contains three different soil
types. The first type are the red and yellow
Mediterranean soils. These soils are sandy,
but contain a bit of clay. The little bit of organic
matter found here is finely distributed. The
water infiltration is moderate and the soil is
slightly acid, with a pH between 5.0 and 6.0.
This soil type is the most fertile in the area,
but is not very suitable for agriculture. It can
be found in a small belt running from the
middle to the southwest of the study area.
The second soil type are litho soils based on
schist. This soil has almost no upper layer and
the bare stones appear on the surface of the
landscape. Schist rocks are metamorphic,
have low susceptibility to chemical weathering,
and the water infiltration and capacity is very
low. This is the reason why many temporary
brooks are running through the area. The soil
can’t absorb the water. The litho soils are very
poor in organic matter and have very severe
limitations for agriculture. These soils are
found in a large belt bordering the two main
rivers in the north and east. The last type of
soil is a mixture between the red and yellow
Mediterranean soils and the litho soils based
on schist, and can be found in the transition
zone between the two soil types (Carvalho
Cardoso, J.).
Concluding, the soils in the study area are
very poor and unfertile, and can be classified
according to the capacity of the soil use (figure
8) 100% in classes D and E. This indicates
severe or very severe limitations for soil use,
and thus not suitable for agricultural use.
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Class D, not marked
area is class E
litho soils (thin soils)
red or yellow Mediterranean soils mixed with
litho soils
red or yellow Mediterranean soils
rock outcrop of schist
or grauwacke
rock outcrop of schist
or grauwacke mixed
with litho soils
place
road

figure 7 soil map
Class
A
B

C

D

E

Main Characteristics
-

no or few limitations
no or slight risks of erosion
suitable for intensive agriculture
moderate limitations
no to moderate risks of erosion
suitable for moderate for intensive agriculture

-

restricted limitations
increased risk of erosion
suitable for moderate agricultural use

-

severe limitations
increased to very high risks of erosion
not suitable for agricultural use, except in very specialized cases
few or moderate limitations for pastures, exploration of scrublands and
forests

-

very severe limitations
extremely high erosion risk
not suitable for agricultural use
severe and very severe limitations for pastures, exploitations of
scrublands or forest
only serves for natural protected vegetation or recovery
not suitable for any use

-

figure 8 national classification for capacity of use
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2.4 Relief
The elevation can be divided into 2 main
classes. The first class corresponds to the
river valleys of the Guadiana River and
Ribeira de Terges. The sloops are steep
and the altitude ranges from from 20 to 110
meters. The second class corresponds to
the plateau and can be subdivided into two
classes. The lower plateau contains many
scattered little valleys and has a moderate
relief with an altitude ranging from 110 to 160
meters. The higher plateau can be found at
a height from 160 to 190 meters and has a
gentle relief (see figure 10).
Orientation of the hills characterizes the
meso-climate of the area. Important to know
is the sun exposure on the hill and the wind.
Knowing this, the ‘very cold’ side of the hills
can be found in the north and northeast.
‘Temperate’ in the east, ‘tempered warm’ in
the southeast, “warm” in the south, ‘very hot’
in the southwest and west and ‘cold’ on the
northwest exposure.
2.5 Hydrology
The area of Amendoeira da Serra is
dominated by the Guadiana River. The
Guadiana River in the east and the Rio de
Terges in the north of the study area are
year round water sources. The smaller water
courses, scattered intensively around the
are been created to retain the water during
the summer. Analysing the direction of the
watercourses, run-off areas can be pointed
out. The western part drains on the Ribeiro
de Terges on the north and the eastern part of

the study area drains directly on the Guadiana
River. The separation line between these two
areas is made by highest points in the area,
running from the southwest to the northeast.
Remarkable to see, is that the main road runs
exactly over the separation line.

20 m

190 m

figure 9 topography

gentle hills

moderate hills

steep hills

figure 10 relief
water flow
direction
north

Monte do
Vento

Monte de
Pias

east
places
road

Monte da
Lapa

water course
reservoir

Amendoeira
da Serra

figure 11 water courses and
directions
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2.6 Land use
In the area of Amendoeira da Serra nowadays,
three main land uses can be found. The most
characteristic of this area is the Montado
system. This is an agro-silvo-pastoral system;
a triple and complementary use of the land,
adapted to the low potential of the soil and
to the Mediterranean climate. This system is
typical for southern Portugal and southwest
Spain. Montado is characterized by the
dispersion of individual trees or groups of
trees, in non-ribbon shaped plantations,
associated with extensive animal and grazing

cultivation. The trees in the montado are
holm oak (Quercus rotundifolia), but in other
area’s they can also be cork oak, olive, or
chestnut tree (Querces suber, Olea europaea,
Castanea sativa), respectively. (Pinto Correia,
1993). In some places in the area trees have
been removed, creating an open field for
cereal production.
The second type are the forest plantations.
The forest plantations of holm oak, cork oak
and pine trees are found where the land was
too degraded for other kinds of land use. In the

figure 13 montado

figure 14 forest plantation

montado
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forest plantations

scrublands

figure 12 land use map

figure 15 scrublands

Biophysical analysis
most cases this land was abandoned, but due
to subsidies from the European Union, this
land was formed into forest plantations. The
forest plantations started in the beginnings
of nineties of the last century. The species
planted were mainly pine tree (Pinus pinea),
holm oak (Querces rotundifolia), and cork oak
(Quercus suber), with dominance of the first
– the only tree mentioned that is not native in
the area. The scale of such forest plantations
is quite large, mostly over highly sensitive
areas. However, developing this new
monoculture with very little knowledge can
have serious environmental consequences
(Doorn van, Oliveira, Pinto-Correia)
The wood and scrublands are the last type
of land use. These areas are mostly located
in erosion prone areas with a high risk of
desertification, and are being used for hunting
and other forestry multiple uses. These areas,
usually the ones with steeper slopes, suffer
higher degradation, and in marginal locations
have a reduced capacity for self-regeneration,
and therefore a slow vegetation recovery.
Nevertheless, such multiple uses tend to
favour biodiversity, as well as soil and water
resources conservation.
2.7 Flora and fauna
The flora and fauna in the study area can be
characterized as Mediterranean and is mainly
determined by the climate (long dry summers
and a short winter with a limited amount of
rain). The flora and fauna has a rich diversity
as result of palaeogeographical (Verlaque et
al., 1997) and historical factors, as well as

ecological conditions (Quézel, 1985). This
area, just like the whole Mediterranean region,
has close interrelations between its flora and
major landscapes and human activities which
been shaping them for nearly 10.000 years
(Thirgood, 1981; Pons and Quézel, 1985).
Difference of flora and fauna in this area are
related to the different land uses, created by
human activities. Three different flora and
fauna zones can be distinguished. These are:
montado, scrublands and watercourses.
Montado
The first zone are the montado fields. In this
area, in the interior of Portugal, the holm oak
(Quercus rotundifolia) is the main element of
the montado landscape, while the cork oak
(Quercus suber) is practically non-existent.
Two types of montado can be found in the
area: The montado in exploitation has,
besides the holm oak, a pastoral use of
grazing or an agricultural rotation system.
The abandoned montado will gradually be
covered with scrubs, which will evolve into
a Mediterranean forest. Montado has great
interest for birds like the red kite (Milvus
milvus), black kite (Milvus migrans), shorttoed eagle (Circaetus gallicus), common
buzzard (Buteo buteo), and tawny owl (Strix
aluco). Mammals like the long-tailed field
mouse (Apodemus sylvaticus), small-spotted
genet (Genetta genetta), Egyptian mongoose
(Herpestes ichneumon), and wild boar (Sus
scrofa), as well as reptiles like the large
psammodromus (Psammodromus algirus)
are found here.

figure 16 wild boar

figure 17 small-spotted genet

figure 18 Egyptian mongoose
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Scrublands
Scrublands can also be classified into two
groups: The esteval and the maquis. The
esteval has robust vegetation adapted to
stressful circumstances, such as a shortage
of water, high temperatures, and lack of
nutrients. The vegetation is a floristic cover
with a poor structure mainly dominated by
the crimson spot rock-rose (Cistus ladanifer)
or the narrow-leafed rock-rose (Cistus
monspeliensis), and has a low vegetative
value with a low interest for mammals and
birds. Esteval can normally be found on
degraded and abandoned agricultural fields
suffering from erosion. The maquis can be
found along the steep banks of the main
watercourses, such as the Guadiana River
and the Ribeira de Terges. It has a high
vegetative structure and diversity and it is
home to the following plants: evergreen
pistache (Pistacia lentiscus), wild olive tree
(Olea europaea var. sylvestris), holm oak
(Quercus Rotundifolia), true myrtle (Myrtus
communis), crimson spot rock-rose (Cistus
ladanifer), and French lavender (Lavandula
stoechas). Animals living here are the smallspotted genet (Genetta genetta), wild boar
(Sus scofa), fox (Vulpes vulpes), booted
eagle (Hieraetus fasciatus), woodchat shrike
(Lanius senator), cetti’s warbler (Cettia cetti),
European rabbit (Oryctolagus cuniculus),
Iberian
wall
lizard
(Psammadromus
hispanicus), and the Egyptian mongoose
(Herpestes ichneumon).
Watercourses and reservoirs
The seasonal brooks running through the
22

montado and the water reservoirs have a
high interest for amphibians and mammals.
Some interesting species can be found in the
major Guadiana River. Animals which feel
comfortable in and along the watercourses
are: Eurasian grag Martin (Hirunda rupestris),
common kingfisher (Alcedo athis), Caspian
pond turtle (Mauremys caspica), Kentish
plover (Charadrius dubis), common moorhen
(Gallinula chloropus), lake frog (Rana
ridibunda), and the Eurasian otter (Lutra lutra).
Plants that feel home near watercourses are:
willow (Salix viminalis), quince (Cydonia
oblonga Miller), Canary Island tamarisk
(Tamarix canariensis), oleander (Nerium
oleander), and mint (Mentha pulegium).

figure 21 watercourse

figure 19 crimson spot rock-rose

figure 22 common moorhen

figure 20 evergreen pistache

figure 23 caspian pond turtle
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2.8 Landscape units
The pioneer landscape ecologist, C. Troll,
defined landscape ecology as the study
of the physio-biological relationships that
govern the different spatial units of a region.
He considered the relationships to be
both vertical and horizontal. The ‘vertical’
relationships result from the inter-linkages
among plants, animals, air, water and soil
within a relatively homogenous spatial unit,
which we call here landscape units. While the
‘horizontal’ relations focus on the links among
the units (Duchhart, 2000).
Concluding from the biophysical analysis, the
landscape units in the area of Amendoeira da
Serra can be based on the two most dominant
landscape features, the relief and land use.
Taking this in account, two main landscape
units can be distinguished: the plateau
with the rolling hills and the river valley
with the steep slopes. The landscape unit
of the plateau can be subdivided into three
categories based on the land use, montado,
forest plantations and scrublands. The river
valley can be subdivided into two categories,
the rocky area of the river and the riverbanks,
and the valley sides with it steep slopes,
covered with wood and scrublands.
The vertical relationships within the sublandscape units are illustrated in figure 25.

down the slopes, filling up water reservoirs
and the river. Even wildlife can link one
unit with the other, for example, they can
forage in one and rest in the other. Once the
landscape units are mapped and their unique
characteristics are described, the horizontal
relationships start to reveal.

As mentioned earlier, landscape units are
inter-linked. This can by through natural
processes, but also by people’s actions.
For example, intensive arable agriculture in
combination with rainfall on the plateau will
cause erosion; the sediments are running

Plateau

Landscape units are thus made to get a
better understanding of the landscape and
its deeper processes and structures. With
this information landscape problems can be
solved or prevented. As landscape architect
it is important to understand the structures
and processes in the landscape, in order to
develop a sustainable design.

River valley
montado

valley side

forest plantations

riverbanks and river

figure 24 landscape units

scrublands
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Plateau

Landscape unit
Sub zone

montado

River valley

forest
plantations
forest
plantations

wood and
wood
andscrublands
scrublands

valley
valley

river
river
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Soil type

red and yellow med.
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litho

litho

rocks

litho

Risk of erosion
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high
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Land use/vegetation

montado
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wood and scrublands

scrubs

water

scrubs

Biodiversity

high
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high

v. high
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Human influences

high
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low

low

low

low
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figure 25 cross section of the study area with vertical
relationships of the landscape units
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3. Historical-cultural analysis
3.1 History
The study area lies in the county of Mértola
and is mainly influenced by the activities that
took place in this town and its surroundings.
To fully understand the history of study area,
it is important to report on the happenings
through time in the county of Mértola.
Mankind has inhabited this land for a long time
because of two reasons: the presence of the
Guadiana River and mining activities, mainly
of copper concentrate production and pyrite.
On the place where now Mertóla sits was the
last navigable port in the west, coming from
the Mediterranean Sea. Therefore since early
times, Mértola was like a door open to the
Mediterranean and to its notable commercial
trade and cultures.
The first settlers in this area were the
Phoenicians around 8th century BC. Mining
was the most significant activity for the native
communities in the region. Nomadic agriculture
and live-stocking served as a support to
the exploration of mineral resources in a
landscape dominated by holm oak woodlands
and cistus scrublands.
The Romans settled in the area around the 1st
century BC and they had a great impact on
the land. Their presence in the area of Mértola
relied on the relationship of the natural
resources with of a new notion of order and
efficiency. Transformations of the landscape

took place in the spatial arrangement and the
control of activities. The romans started by
assuring the control of the mining activities,
for that was the most valuable resource in
the region. Hence, they established Pax Julia,
(now Beja, 50 km. north of Mértola) the most
important Roman city in the region, expecting
to reinforce in this way the military order, the
power of the land, and the control over the
indigenous communities. Mértola, Myrtilis,
functioned as the port town. It was fortified,
and all the mining routes in the region would
end there.
In the 5th century AD, the Visigoths took
control over the area after the collapse of the
Roman Empire on the Iberian Peninsula. With
the instability introduced by constant wars for
the possession of land, the Visigoths only
contributed to the decay of the structures
introduced by the Romans.
By the 8th century AD, the Islamic culture took
over the region. With the Muslim occupation,
the region attained its highest level of cultural
and economic development. The urban
centres were revitalized, and a life of social
relations was fomented. Mértola became
the main centre of politics, economics and
military affairs and was more important
than Beja, the Muslim Pax Julia. During the
Islamic occupation, most of the settlements
maintained the fortifications, including not only
the urban part, but also portions of land for
agriculture, holm oak savannas, scrublands
and forest.

In 1238 AD, the Portuguese king D. Sancho
II conquered Mértola. The military order of
Santiago took control over the area and took
possession over all the land, so people had to
pay a fee to work on it. After the prosperous
Islamic business class was banished from
the country, Mértola lost its significance as a
trading point, a significance which would never
be re-established. The region entered a period
of isolation, as the trading routes shifted to the
Atlantic leaving the region agricultural and
poor. Only during the Portuguese campaigns
in North Africa, by the end of 15th century
AD, did Mértola revive its ancient economic
splendour. Ships departed from there with
cereals and ammunition to support the troops
combating the Moors in North Africa.
The dynastic struggles and the direct
dependence on Spain until 1688 contributed
to the instability of the country, as well as to
the decay of its economy and the collapse
of the maritime empire. Only the mine at
S. Domingo’s place benefited from some

figure 26 an old mosque, now
in use as church in Mértola
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revitalization when, in 1859, an English
company took over control.
In 1910, a new period began: the Republic.
The political crisis and economic stagnation
increased with World War I, and led to a
right-winged military coup in 1926, which
established an authoritarian regime called the
New State.
During the New State period, Salazar was
the ruler of the country. During 1930-1960’s
the ‘Wheat Campaign’ spread all over the
country. The introduction of machinery and
fertilizer allowed the land to be cultivated
twice a year. As consequence, the soils were
rapidly eroded all over the country.
By this time, the land ownership still reflected
the division of the land after the Christian
conquest. The latifúndios were in the hands
of a small number of rich landowners,
the supporters of the foundations of the
dictatorship. The larger part of the population
was low class working people, who were
usually underpaid.
In the late 1960s, the mine at S. Domingos
closed, contributing to the increase of
unemployment that was already a concern
in this area. Massive parts of the population
emigrated and the region of Mértola became
deserted. The landowners concentrated the
wheat production into small portions of the
immense latifúndios, abandoning expanses
of land. By 1974, the year of the democratic
revolution, the region of Mértola looked like a
vast barren ground.
In 1986, Portugal joined the European Union,
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which resulted in massive funding for Portugal.
However, this funding did not prevent the
area from becoming Europe’s most poor and
empty region, (Baptista 1993).
3.2 Farming system
Before the Roman conquest, holm oak
woodlands and cistus scrublands covered
the area. The inhabitants lived on shifting
cultivation and live-stocking, supported by
exploration of mineral resources. The people
lived in small concentrated settlements
(Matoso, 1993). They would clean portions of
the holm oak woodlands to plant wheat once
a year, which they would abandon the field for
five to seven years. Due to this low rotation
rate, they would leave some holm oaks, as it
was a source of wood as well as food (acorns
were used mainly to feed domestic pigs, but
could also be used for human consumption).
The Romans rearranged the agriculture
system, making clear cuts in the woodlands
and transforming the land into agricultural
units in a system of large farming estates
(called latifúndia, in Portuguese latifúndio),
which remain today in the region of Alentejo.
The latifúndio is characterized by large
expanses of land where the wheat fields
extend throughout the rolling landscape, and
the monte, the Roman villa, overlooking the
property from its highest point. Romans also
introduced vines, olives, barley and wheat,
and irrigation systems.
The Moors further developed the irrigation
projects set up by the Romans and introduced
new crops, especially rice and citrus.

After the Christians took over the region,
all the efforts of the Romans and Moors
vanished, leaving the area poor and rural.
For security reasons, the cultivated fields
dotted with trees and livestock were located
immediately around the village. Beyond, the
scrublands would be used for woods, herbs,
and apiculture.
The montado system developed when the
population grew in the area. More agricultural
fields were needed to feed the people. Scrubs
were cleared from the land, while the holm
oaks remained. Cropping and live-stocking
took place between the trees. The holm oaks
were used for their wood and shelter against
the burning sun. At the same time, the fruit
of the tree played an important role in the

figure 27 the functioning of the montado as an almost
closed land use system, where the agro, silvo and
pastoral components are present and complementary.
Traditional human management has focused on
maintaining the balanced gathering the outputs (Pinto
Correia, 1993)
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nourishment of the animals, especially during
autumn and winter. In spring and summer
time the green leaves of young oak shoots
and bushes along with grass nourished the
animals. The Iberian pig was traditionally
the most common animal, but was almost
eradicated by the African swine fever in the
1960s. The swine was replaced by cattle,
sheep and goats, which produce milk, meat,
skin and wool. The animals play an important
role in the cycle of the montado by fertilising
the soil and keeping fields free from scrubs.
Every 6 to 8 years, depending on soil quality,
animals are shifted to other fields. The soil is
then cultivated for one or two years, normally
wheat in the first year and oats, rye or barley
on the second. Cultivation is the less important
part of the exploitation, but necessary to keep
scrubs under control.
Due to their mixed characteristics, the
extensive form of exploitation and the
balance between natural potentialities and
human occupation, this type of landscape
has a high biological diversity. But during the
last decades, the montado has suffered from
two kinds of opposite changes. The first is the
result of intensification experiments, and the
second of extensification (fig. 28 and 29). In
the 1930s the wheat campaigns were started
up by the government in order to increase the
domestic production of cereals (Pinto Correia,
1993). These campaigns were followed, in
the 1960s by mechanisation and fertilisation.
But the crop yields were too low, due to bad
soils which resulted finally in the abandoning
of fields and occupation by scrubs. In the
meantime, most of the oak trees had died due

to ploughing and the use of chemicals.
The other process of degradation of the
montado was the extensification of the
agriculture. It started with the African swine
fever. Animals other then pigs were used,
but they weren’t as well adapted as the pig.
Due to the poor soil quality, the fields could
support only 0,2-2,0 sheep per hectare (Pinto
Correia, 1993). In a more competitive market,
this type of animal production became

irrelevant. In addition low crop yields and
the disappearance of the demand for other
products led to an extensification of the fields.
This led to more abundant scrub grow until no
production was possible.
In the 1990’s, due to subsidies from the
European Union, the former abandoned fields
were turned into forest plantations of pinus
and cork and holm oak.

montado
montado

intensification

abandonment
figure 28 Degradation of the montado by
intensification. In order to intensify crop production,
oak density was reduced, the soil work mechanized,
and grazing animals excluded. Trees were severely
damaged, soil erosion increased, and crop yields
remained too low. The fragile relationships of the
montado were broken and the resource deteriorated.
The final result was abandonment, since the land no
longer had production potential and there was no
capacity for regeneration (Pinto Correia, 1993).

extensification

abandonment
figure 29 Degradation of the montado by extensification. Due to the end of pig raising as a result of Africa
swine fever, and in general the effect of changing
socio-economic factors, the soil in the montado is
progressively used in a more extensive way. Cultivation and sometimes grazing disappears. The density
of the undercover vegetation increases, until it forms
a new form of maquis, where tree production must
also be abandoned (Pinto Correia, 1993).
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3.3 Settlement pattern
The settlement pattern in the study area is
based on the function of agriculture. Only
one village is situated in the study area,
Amendoeira da Serra. This village is situated
near the plain of hills according to the soil
fertility. Higher soil fertility generates more
income and is more interesting for people to
exploit and to live close by. Most people in the
village, if not all, own land. The shapes of the
fields on the north and south side of the village
are elongated. This can be explained by the
fact that when the land was divided among
the inhabitants of the village, everybody got
an equal share, in surface and fertility. It
turned out that the fairest division was in the
elongated shape. Standing in the landscape,
the intensity of different field owners is not

Monte do
Vento

noticeable.
Besides the village, four dispersed ‘montes’
can be found in the area (Monte de Pias,
Monte do Vento, Cachopos and Monte da
Lapa). The ‘montes’ are remains of the Roman
occupation, and big pieces of land belong to
these farms, although they differ much from
each other. Monte do Vento belongs to an
organisation, which uses it for research and
education. Cachopos is a cooperative farm,
and Monte da Lapa and Monte de Pias are still
in production by private farmers. The ‘montes’
and the village are the only settlements in the
area. Small farms scattered over the land
can’t be found in this area. All the inhabitants
live in the village or on the ‘montes’

Monte
de Pias

Monte da
Lapa

different landowners

Amendoeira da
Serra

place
road
Cachopos
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3.4 Guadiana Valley Natural Park
Because of the cultural heritage of the area,
in combination with its rich ecosystems, a
natural park was created in 1995 to save and
protect the values of the area.
A natural park is by the law defined as a
piece of land which is naturally, culturally,
and aesthetically valuable and in which the
culture, the society and the local economy
became the focus of a project for long-term
development in accord with the wishes of the
people. The size of Guandiana Valley Natural
Park is 69.000 hectares, and the whole study
area lies within its borders.
A Natural Park is classified as a place where a
significant diversity of ecosystems are found.
In this area, the following ecosystems can be
found:
1. Mediterranean xerophytic maquis,
with a rich and complex structure,
including isolated patches of wild
olive (olea silvestris) woodland on
the steeper slopes.
2. Montado,
as
an
extensive
agricultural landscape typical of
the Iberian Peninsula, consisting
of low density holm-oak (Quercus
rotundifolia) or cork oak (Quercus
suber) woodlands.
3. Riverside Mediterranean vegetation,
with the predominance of oleander
(Nerium oleander), poplar (Populus
alba) and pomegranate (Punica
granatum), along the Guadiana and
its tributaries.
4. Mediterranean garrigue and steppe,
with the predominance of the rock-
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rose.
These ecosystems are mainly based on
the interaction between cultural and natural
processes (Oliveira and Pinto Correia, 2002).
Besides natural values, the area has also a
high cultural value. The town of Mértola has
an especially rich cultural patrimony, thanks
to Roman and Moorish settlements.
The cultural patrimony elements in the study
area are:
1. the village of Amendoeira da
Serra
2. the well hidden Anta, a stony
element from prehistoric times
3. an old watermill along the river
bank of the Guadiana
4. Pulo do lobo, a 14 meter high
waterfall in the Guadiana River

figure 31 village of Amendoeira da Serra

figure 33 watermill

figure 32 the waterfall of Pulo do Lobo

figure 34 ante
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4. Socio-economic analysis
4.1 Politics and influences on the landscape
Before the national revolution in 1974, society
was divided between a few rich landowners
and many poor peasants without land. These
peasants mostly worked on the big estates
of the rich landowners and lived under bare
conditions. These hard life conditions made
the peasants receptive to the appeals of
radical political groups like the communist
party (PCP).
During and after the revolution, Alentejo was
a hotbed of land seizures and radical actions.
Many of the large estates were nationalized
and designated for agrarian reform or were
taken over in a land seizure by their workers,
expelling the landowners. The peasants
got their own piece of land or worked in
cooperative farm. However, in many places,
lack of knowledge how to run a farm led to
bad management. After some years fields and
farms were abandoned by peasants and the
old landowners seized, sometimes with help
of the government, their lost property back.
Up to 1985, cereals and pastures were the
traditional main uses of soil in Alentejo,
although land abandonment increased
greatly since the 1960s, when emigration,
depopulation and loss of soil fertility became
major factors to the regional economy and
society. Such abandonment allowed, though,
an increase of resting land and a slow
recovery of ‘natural’ vegetation.
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Since Portugal entered the European Union,
in 1986, it has been the Common Agricultural
Policy (CAP) to drive the major land use
changes detected over the past 15 years in
Alentejo. The first phase lasted up to 1992
(year of the first CAP revision), encouraging
high productivity and massive investment,
together with an increasing integration of
enterprises in the new and open European
market.
The most important consequences of the
CAP implementation were the conversion of
abandoned land into farming land, with cereal
crops reaching marginal and low productivity
soils, and a general area increase of olivegroves, vineyards, tomato and sunflower
crops, among others, together with a general
decrease of forest, shrub and pasture land
due to enormous subsidies of the European
Union.
After the CAP revision, environmental
issues became more important and relevant
to policies’ definition, encouraging setaside systems, low intensity methods, and
environmental friendly practices. Set-aside
areas grew larger then ever, forestry area
increased tremendously, intensive crops
reduced its area and sustainable farming

practices were encouraged, thus enhancing
natural resources conservation.
4.2 Demographics
The county of Mértola has one of the lowest
population densities in Portugal and in Europe
with a number of less than 7 inhabitants per
km2. The total population of Amendoeira da
Serra was 73 inhabitants in 2001. The people
in the village have an old age and almost no
young people are living in the village. They
left the village already 20 to 30 years ago to
find work elsewhere. Of the total number of
73 inhabitants, only around 40 persons live
actually in the village. Others live in Beja or
Lisbon, and keep their house in the village as
a holiday home.
Amendoeira da Serra is facing the problem
400

1960
1970

200
0

1981
1991
Inhabitants

2001

figure 36 number of inhabitants per 10 years
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figure 35 Censos de 2001, first results, county of Mértola
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of depopulation, just like the rest of Alentejo.
Young people are moving away to find
employment somewhere else, elderly people
are staying in the area and no children
are born anymore, because the younger
generation is gone. As can be seen in figure
35 and 36, the population of Amendoeira
da Serra is decreasing with more than 300
inhabitants in the 60’s to 73 in 2001. It is
expected the process of depopulation will
continue in the future. This is one of the main
problems of the area.
4.3 Produce and labour market
Concluding from interviews from the
inhabitants of Amendoeira da Serra, made by
a PhD, 10% of the population is working in the
primary sector: agriculture. In the secondary
sector, 19% of the population is working,
mainly in construction and honey production.
The tertiary sector, services like public work
and working in restaurants, counts also for
19% of the population. 23% of the population
is retired and 28% is unemployed.
Before the end of the wheat campaigns, most
people were working in agriculture. The end
of the wheat campaign led to an enormous
reduction in agricultural employment. Due
to lack of employment in other economic
activities it is hard for young people to find a
Years of eduaction

zero, illiterate

Number of people

11

figure 37 education level

job in the area. However, it should be noted
that due to the low education (as shown in
figure 37), and professional training level,
and the advanced age of the inhabitants,
the possibilities to find work outside the
agricultural sector is small in the area.

5. Conclusion
In order to find the area’s opportunities, which
will form the background of further planning
activities, an analysis of the problems and
their effects is made. The main problems
of the area were already mentioned in the
analysis chapter. However, to get a better
understanding of the forces behind the
problems and the relationships between
them, a flow-diagram is made, illustrated in
figure 38. The problems and their effects
are ordered, according to cause-effect
relationships in biophysical, land use, and
socio-economic problems.
5.1 Problems and effects
A major biophysical problem of the area is
the poor soil condition. The low infiltration
rate of water in the soil leads to a high
surface run-off and lack of water shortages
during summertime when no rain is falling.
In addition, intensive land-use practices are
4 years
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6 years
11

10 years
5

restricted in this area, making it hard for
farmers to make a decent living from of the
land.
However, a fact is, farmers already keep
too many animals per hectare, which
causes devegetation of the fields. This in
combination with rainfall leads to removal of
the upper soil layer in which plant nutrients
have accumulated. The process of erosion
leads to accumulation of sediments in the
river and water reservoirs and degradation
of the agricultural fields. At some places, the
degradation process is so severe that any form
of agriculture is not possible anymore and the
fields end up abandoned. Monocultures of
rock-rose will overgrow these fields, which
will increase the risk of fires.
In the beginning of the 1990s, an incorrect
Common Agricultural Policy for subsidies
has led to the exploitation of the formerly
abandoned and overgrown fields. The fields
were cleared and planted and partly planted
with pine trees. However, the risk of fire rises
extremely with the appearance of pines,
especially during summertime, when the area
has a shortage of water.
Most inhabitants of the village of Amendoeira
da Serra own only a few hectares of land.
Making a living out of this land is extremely
difficult due to the limiting soil conditions.
Besides this, it is difficult for small farmers
to receive subsidies of the European Union.
The European Union is supposed to keep
small farmers on the land. However, in
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Closing of services in the village
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figure 38 cause-effect diagram of problems
in the area
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reality, farm support, like land reform before
it, benefited the large farms. Bureaucrats still
believe the traditional myth that small farms
are not flexible and unable to diversify and
modernise. But due to a lack of education,
farmers do not know the way through all the
paperwork to ask for a (large) subsidy.
The end of the wheat campaigns in the 1960s
has led to a lack of employment in the area.
This caused an out-migration of young people
to find jobs in the coastal zone of Algarve,
bigger cities or abroad, leaving the elderly
people behind. Because of the decline and
ageing of the population, services like schools
and shops closed, making the village for the
remaining inhabitants not a very comfortable
place to live in.
5.2 Opportunities
Concluding from the flow-diagram analysis,
the area has some major problems and
as the process of a declining population
continues, this area will suffer from total
abandonment in the near future. To prevent
this from happening, this village has to
create new opportunities to become a social
and economic, vital place again, and so the
cultural patrimony and unique landscape
can be preserved. Figure 39 shows a flowdiagram of the area’s opportunities and their
effect.
The main biophysical problem is poor soil
conditions. Some adjustments can be made
to keep the water longer in the area and
prevent the soil from eroding in order to

optimize the agricultural practices. However,
except for some farmers, these adjustments
will not improve the inhabitants’ life.
Land use problems can be limited by
decreasing the amount of livestock per
hectare, planting oak trees instead of pine,
and by controlling the amount of scrub so
that a more diverse ecosystem can develop.
However, to increase the amount of forest
plantations in this area, which has been
promoted by the European Union, proved
not a sustainable measurement to prevent
this area from abandonment. Forestry is
an alternative mean of soil occupation to
abandonment; in other words, the heirs to the
land can no longer be considered ‘farmers’,
but they also do not sell the land, preserving
a situation of property without production in
which the forest is a long-term investment.
The majority of those landowners work
elsewhere and do not live in the municipality
(Lourenço, 1998).
The local people were asked about their
future fears and needs in a survey, carried out
a PhD student in a face to face, open-ended
interview. The formulated questions were:
‘How will this area look like in the future’ and,
‘What does this village need in the future’.
The result of the survey was not a surprise;
the population is quite pessimistic regarding
the future with images of abandoned fields,
overgrown with wood and scrublands, and
almost no inhabitants left. The main wish
for the future is employment in the area, with
suggestions of starting a tourist business or

opening a factory. For the translation of the
survey, see appendix 1.
To prevent this area from abandonment by
its inhabitants, new socio-economic impulses
are needed to solve the core problem of a
lack of employment. The analysis showed
that intensive arable farming or husbandry
negatively influences the landscape and its
biodiversity, and is therefore not desirable as
future development. The montado system,
an old-established type of land use is a
sustainable agricultural system. However,
the output of this system generates not
sufficient income of the farmers to have a
reasonable living. An opportunity can be the
introduction of new agricultural crops and
animals, and supplementary services based
on the montado system and manufacture high
quality, local products.
Besides manufacturing local products, this
area can also develop hunting interests,
connected with the diversity of wild fauna
naturally existing in the montado. Through
adequate management and maintenance of
the montado pattern, this richness can be
exploited in order to represent an important
income (Pinto Correia, 1993).
Locals
are already carrying out this activity, and
demand for hunting will increase, national
and international, due to decreasing hunting
areas through Europe and stricter hunting
regulations.
The high ecological value of the area, in
combination with the attractive montado
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Biophysical opportunities
Building reservoirs and creating
water systems

Keep water longer in the area

develop erosion
prevention measurements

Land use opportunities
Decrease amount of
livestock per hectare

Erosion prevention

landscape offers also potentials for tourists,
especially in combination with the rich cultural
patrimony, presence in the region of Mértola.
Because this area has already certain
qualities, like interesting landscapes, nature
and cultural patrimony, and with new impulses
in agriculture, hunting and tourism, the village
of Amendoeira da Serra has potentials to give
a new lease of life. In the next chapter, the
area’s opportunities are further developed
into four future scenarios.
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Replace pine by
oak plantations

Fire prevention

Scrub control

Increase biodiversity

Development
of hunting
interests

Development Manufacturing of
of tourist
local products
resort
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Revitalise the area

My search for new development opportunities
for a marginal area in Southern Europe is
not the first on this topic. Main ideas are
mentioned before by Pinto Correia, 1993;
Lourenço et al, 1998; Brandt et al, 1996 and
Oliveira and Baptista, 2002).

figure 39 cause-effect diagram of
opportunities

C. Scenarios

Scenarios
In this chapter, four possible development
scenarios are described. The scenarios
are based on the potentials of the area,
mentioned before in the analysis. Because
the study area lies within the borders of the
Guadiana Valley National Park, which was
a wish by its inhabitants, the scenarios take
place within the context of the natural park.
The scenarios are made to fulfill different
goals. Firstly, the scenarios serve as an
exploration of the future by creating a vision.
In this way, it is possible to get an impression
of how the area can look like in 2030.
Secondly, the scenarios will have its value
as contribution in the discussion among the
inhabitants of the village by offering them
a choice of future possibilities. As last, by
making scenarios, the potentials of the area
can be examined and evaluated. In this way,
people can come to an insight if which future
developments are desirable.
The first scenario is the doom version for
the people in the area. Employment will not
be created and almost all the inhabitants will
move away. Emphasis is placed on nature
development and conservation with the
ultimate goal to bring the lynx back in the
area.
In the second scenario, production of high
quality, local good serves as motivator. High
quality, local products could be manufactured,
like hams, honey, herbs and cheeses. In
this way, new jobs will be created. With
the movement of ‘Slow food’ more interest
has lately been given to these products.
‘Slow food’ is an international organisation,
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established in Italy in 1986, and promotes the
gastronomic culture, conserves agricultural
biodiversity, protects traditional food of the
risk of extinction (http://www.slowfood.com/
eng/sf_cose/sf_cose.lasso).
This area can take advantage of the popularity
of this movement for the demand of locally
produced, high quality products.
Tourism in the form of commercial hunting is
the base of the third scenario. The montado
has a diversity of wild fauna, like partridge,
rabbit and wild boar. In this scenario, the
landscape will be managed and exploited in
a sustainable way, which can generate a new
source of income for the locals.
In the last scenario, a tourist resort will be
build near the waterfall of Pulo do Lobo.
Tourist will be attracted by the rich flora and
fauna, and attractive landscapes. New hiking
and biking trails can increase the interest of
this area for tourists. Farmers can benefit
from new visitors in the area by selling their
local products to restaurants or directly to the
new costumers.
All four scenarios are introduced with a
background story, followed by the goal of
the scenario, the social and landscape
developments and as last, changes in
biodiversity. An overview of the scenarios
and its features can be found in a table at the
end of the last scenario.

1. Scenario 1
Nature Conquers
Background story
It is an early sunny spring morning of 2030
when I’m driving with my electric car south in
the direction of Mértola to visit a little village
called Amendoeira da Serra. Translated in
English, it means “almond tree of the hill”.
The last time I visited the place was 25 years
ago, when I as student did some fieldwork in
this area. Back then, I admired the beautiful
landscape of rolling hills, scattered with trees
and flowers. Leaving this place after one
week, I knew one day I would come back.
While driving, the burning sun is raising in the
blue sky. It is going to be a hot day today, like
many others. The area is dry and dust rises
up from the sandy road covering my car with
a pink layer. As I approach my destination, I
see signs along the road informing me that
I am entering a nature reserve. Entering the
reserve is at my own risk. People I met on the
way told me that the lynx dominates this area
again, as he did one hundred years ago.
In 1500 AD, this animal, the Iberian lynx,
occupied the entire area between Portugal
and the Caucasus. It was later confined to
the Iberian Peninsula, which it occupied
completely in the middle of the 19th century.
Even at the beginning of the 20th century,
the lynx was still very common in the south.
But at the second half of the 20th century,
the lynx faced great difficulties, for its habitat
became extremely fragmented due to human
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influences like forestation, agriculture, and
construction projects of dams and roads. This
development all came to an end when the soil
became exhausted and most people moved
away to find a more comfortable life in the big
cities.
While I finally enter the little village, I feel
uncomfortable. A spooky atmosphere
dominates the place. I step out of the car
and walk between the buildings. The houses,
once alive with people, look desolated. For
many years, these houses were standing
proud, forming a village and protecting the
people from the burning sun in the summer
and the rains in the winter. Now, windows are
broken, bricks tumble down from a former
wall, roofs have collapsed, and scrubs are
growing inside the houses. The only thing
alive is a lazy lizard, frying in the sun, but the
sight of me makes it look for a hiding place
between two shady rocks.
Lost memories pop up when I walk from the
village into the fields. I can hardly believe how
much this area has changed in more than
20 years of time. Once, the fields of grass
or wheat were scattered with holm oaks and
surrounded by flowers of every single colour.
The fields would be green in the winter and
change during summertime into yellow and
brown when water would be scarce in this
area.
I remember climbing a hill together with
Senhor Sebastião, a local farmer. He told me,
the hill was called ‘Cerra da Bandeira’. The
hill got its name at the end of the 19th century

when men, hunting wolves, stood on top of
this hill. By waving flags from here, hunters in
the fields were signalled to find the wolf and
shoot it. A cruel story that also ended cruelly
for the wolf: they all extinct in this area.
From the top, I once had 25 years ago a
perfect view over the area, just as the hunters
once had. Facing the north, I saw rolling hills
covered with holm oaks, pastures with sheep,
and at a distance, a white farm house called

‘Monte do Vento’ guarding the surrounding
fields. Turning around to the south, the red
soil was crumbled into pieces and little trees,
subsidised by the European Union, were
peeping out of the soil.
This time I want to climb the same hill, but in
25 years of time, the field of grass and flowers
had turned into a desert of scrubs and bushes
full of colour. White rock-roses, yellow broom,

figure 40 view on Monte do Vento
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figure 41 map of scenario 1
1 km
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and the purple of the lavender would make
Van Gogh jealous and want to paint here.
While I find my way up through the prickly
bushes, a frightened rabbit is jumps into more
dense vegetation. Finally, after 20 minutes of
battle between the scrubs and me, I conquer
and reach the top of the hill where the same
holm oak of 25 years ago is waiting for me.
At least one thing didn’t change. All the hills
are covered with scrubs; however, some holm
oaks are still trying to find their way up towards
the sky. Suddenly I hear the sound of a sheep
in the distance. I turn around and I spot one
place where the scrubs didn’t overtake the
fields and where some sheep are grazing.
When I look closer into this direction, I notice
a building, hidden behind dense vegetation.
This must be the farm ‘Monte do Vento’ and it
seems to be the only inhabited building in this
forgotten area.
This farm was founded during Roman times.
It was one of the few settlements in the area.
Now after 2000 years, it seems history is
repeating itself.
During 25 years of time, all the people who
once lived here have died, or moved away to
bigger towns, leaving the fields for nature to
conquer. Humans have lost the influence on
landscape, and so this place has become as
it was thousands of years ago: a free place for
plants and animals.
While I’m picking some lavender on the
way back to the car, I wonder if the wolf has
returned too.

Goal:
In the scenario ‘Nature conquers’ the goal
is to increase biodiversity by limiting the
influences of humans as much as possible in
order to create a habitat for the lynx, so this
animal can return to the area.
(Most of the inhabitants have moved away;
only two or three farmers remain in the area.
Not as farmers, but to manage the landscape
in order to create a variety in vegetation and
plant structures. This is mainly to prevent the
’rock rose’ scrub to take over the place and to
create a monotonous landscape. With a more
variety in plants, more animal species have a
chance to a niche in this area, like the lynx.)
Social developments:
Economic situation: Most of the inhabitants
of the area moved away; only two or three
farmers remain in the area. Not as farmers,
but to manage the landscape in order to
create a variety in vegetation and plant
structures. The economic situation is reduced
almost to zero. No industries or services are
found here, only a bit of agriculture that fits
in the management plan. This implies some
grazing sheep to keep some areas free of
scrub vegetation. The sheep are for home
consumption, and some will be traded at the
local market in Mértola. The farmers are paid
by the national government to protect and
manage nature areas. No tourists are found
in this nature area. They would influence the
nature in a negative way by disturbing plant
and animal life.
Social situation: The social situation is also

reduced to a minimum. All of the inhabitants
of the village died or moved away. The village
has turned into a ghost town of abandoned
and ruined houses, and two of the four montes
had the same destiny as the village. The other
two montes are the only places that provide
homes for people: The landscape managers
and their families live here, but in order to
have a community life, these people have to
go to Mértola, where the nearest school and
medical clinic is located.
Landscape developments:
Landscape management: The main goal
of the landscape managers is to guide the
natural processes of the area in order to create
biodiversity as much as possible. To achieve
high biodiversity, it is important the vegetation
is varied in species and structure. The most
essential job for the landscape managers in
this area is therefore to make sure a good
regeneration of a great variety of plants and
trees will take place. Once the vegetation is
there, the animals will find their habitat. The
biggest threat is the uncontrolled growth
of scrubs, mainly rock-rose on abandoned
fields. This plant can turn a former agricultural
field into a monotonous desert of scrubs. This
plant is so dominant that other plants hardly
have a chance to regenerate once this scrub
has taken control over a field.
Thus it is essential to keep some fields free
of scrubby vegetation and conserve them
as montado, which is very rich for wild life.
In other places, scrubs can be removed to
give other types of vegetation a chance to
41

Scenarios
regenerate. Vegetation regeneration can take
place in different forms, such as clear-cutting,
animal grazing, prescribed fires, and seeding
or planting. The first tree planting of oaks
took place in the 1990s. Due to these trees,
higher vegetation structure and wildlife are to
be expected. Pine trees, planted in the same
period, will be cut after reaching maturity.
Because of clear-cuts on rock-rose
scrublands, other plant and tree species have
a chance to develop and to create a greater
variety in vegetation structure and species.
By letting sheep or cattle graze on the fields,
the area remains open for a longer time which
also gives opportunities to other plant species
to regenerate.
Controlled fire is a very useful, efficient
and reliable tool in regeneration activities
(Kantarc¹ et al. 1986, Eron & Gürbüzer
1988, Neyisci 1989, Boydak 1996, Boydak
et al. 1996, Boydak et al.1997). Fire allows
rapid root penetration into the soil, vigorous,
competition-free growth of stems, and other
advantages, and consequently, higher
survival, especially in hot dry sites (Boydak &
sengönül 1990, Boydak et al. 1996, Boydak et
al. 1997). Fire also acts as active mineralizing
agents in the Mediterranean ecosystems,
which burn regularly.
Prescribed burning of small patches in
catchments periodically produces an ageclass mosaic which may reduce the chance of
a major fire all over the entire catchments, and
also reduces the possibility of catastrophic
post-fire floods. Moreover, Fox (1982)
indicated that ‘species diversity is linearly
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related to habitat diversity’. Management
of maximum species diversity necessitates
different-aged vegetation, which means many
different species. On the other hand, sites
with high diversity of plants support more
fire-adapted mammal species. In addition to
these, prescribed burning serves as a growth
stimulus to the persisting species, increases
the percentage of seed germination, and is a
plant waste remover and ecosystem renewer
(Vogl 1982).
Landscape
units:
Because
of
field
abandonment and chopping of the exotic tree
species, the sub-zone of forest plantations on
the plateau disappeared and is taken over by
Mediterranean wood and scrublands. The
montado landscape on the plateau can still
be found, but decreased in size in favour of

the Mediterranean wood and scrublands.
The montado is characterised by scattered
oak trees, mainly holm oak, in a field used
for grazing or cropping. This landscape unit
can be found around the two farms still in
production and close to water reservoirs.
In the landscape analysis, the montado is
described more precisely.
The Mediterranean wood and scrublands
can be found all over the area, but can
have different appearances depending on
the vegetation. This feature is also present
in dense ground vegetation of herbaceous
annual plant species and scrubs.
On the former open fields, scrublands, pine
and eucalyptus plantations, mainly bushy
vegetation can be found with hardly any
Plateau
montado
scrublands

River valley
valley side
riverbanks and river

figure 42 landscape units of
scenario 1
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trees. On the former montado fields and the
oak plantations, the holm oak is the most
remarkable feature in scrubby surrounding.
Biodiversity: To give a clear picture the
changes in biodiversity by nature conquering
the area, landscape units and sub-zones
of the analysis will be used as reference to
discuss the biodiversity in the new landscape
units. The goal is to test if decreasing human
influences in the area have a negative,
positive, or no effect on vegetation and
animal wildlife. An illustration of vegetation
succession in this area is shown in figure 43.
The first sub-zone of the plateau is the
montado. The former montado system area
had a high level of biodiversity due to a high
vegetation structure of trees, pastures, and
some herbaceous scrubs. By letting nature
conquer the place, either scrubs will take over
the pastures, or a natural vegetation species
will regenerate. This process depends on
the degradation state in the beginning. In
situations with a high degree of degradation
and desertification, an extremely slow or
almost impossible regeneration process will
take place. In
this case, mainly rockroses will appear, because
this plant
can survive in very stressful circumstances,
like highly degraded fields. A landscape with
vegetation mainly existing of rock-roses is
called esteval and has a low biodiversity. The
scrublands of esteval are too monotonous
and dense for many animals to hunt in and
find food, although the scrubs offer great
shelter. If montado fields develop into esteval,

the biodiversity will decrease enormously
(Gómez-Campo, 1985)
If the montado fields are not too degraded,
natural vegetation will regenerate and will
develop into maquis. Maquis has a high
vegetative structure with a variety of plants
and a rich wildlife. If montado develops into
maquis, the level of biodiversity will stay the
same, but the ecosystems will change and
other plants and animals will appear. The
partridge needs open areas to survive, and
would not have a chance to survive in this
area. The woodchat shrike instead has its
habitat in the maquis and would flourish if
nature would conquer this area.
Landscape managers can help the esteval
to develop into maquis by the methods
discussed above. In this case, the biodiversity
will increase. The landscape managers can
also maintain the montado landscape of
pastures and scattered holm oaks.
The montado landscape with open fields in
combination with scrublands of esteval or
maquis is very beneficial for the lynx. In the
scrub or woodlands he can find shelter and in
the more open pasture areas he can hunt for
rabbits.
The sub-zone of the forest plantation on the
plateau had a quite low biodiversity level.
The trees were too small to give shelter or
homes to animals, and due to lack of other
vegetation, no food could be found either.
In 25 years, depending on the grade of
degradation, the plantations developed into

esteval or maquis. But with a high number
of trees, the climatic circumstances are less
extreme, which would give different plants
species a chance to regenerate. In this case,
the biodiversity will increase.
The former scrublands of esteval can
develop more variation and plant species.
At least scrubs allow an improvement of soil
conditions, like drainage and organic matter.
But sometimes rock-rose scrubs are so
dominant that they do not allow other plant
species to regenerate, even if soil conditions
allow it. Landscape managers can help in
this case by clearing scrubs to give space for
other plant species to regenerate and develop
the esteval into a maquis.
Maquis develops after a very long time of
abandonment into subsclerophyllous oak
forest; this is the climax stage of vegetation in
this area. However, in 25 years, no changes
in vegetation and wildlife will appear in the
former maquis area. By development of
former montado fields, forest plantation and
esteval into maquis, the size of maquis area
will increase, which gives a chance of survival
for bigger mammals, such as the lynx and
the wolf, which need a lot of space. So by
increasing the size of maquis, the biodiversity
can increase a bit.
Strategy:
A strategy is a plan or scheme used to
stimulate actions to happen, in order to reach
a certain goal. To reach the goal, actions have
to be formulated. Resources, assumptions
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wheat fields
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figure 43 a simplified dynamic
model of succesion in Mediterranean sclerophyllous vegetation
(Gómez-Campo, 1985 and Pena,
A; Gomes, L; Cabral, J.)
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and a time span are mentioned too in order to
clarify the effort it will take, before an action is
accomplished.
Figure 44 shows the actions to be stimulated
to reach the goal of the first scenario,
(increase biodiversity and create a habitat
for the lynx). An overall strategy to encourage
these actions to happen is to establish a local
Actions
Main action:
Increase and
improve nature in
the area
Start local
organisation to bring
in subsidies, give
information and
trainees

Do research

Make a management
plan
Appoint landscape
managers
Move people out of
the village

organisation, like a CBO or NGO which can
be situated in Mértola. This organisation
has the task to involve the local people,
by making them aware and interested in
the future changes of the area. In this way
understanding and cooperation can be created
in order to simplify some actions to happen,
for example, moving local inhabitants out of
the area. This organisation can also take care

Effect/goal

Resources

-Increase amount of biodiversity
-Return of the lynx
-Raise enough money for buying
people out
-inform people why to make nature
-train landscape managers
-Find out which plants and animals
can life in this area how you can
optimise the biodiversity by making a
management plan
-Finding out if the lynx can life in this
area and yes, how many
Increase amount of biodiversity by
having a good management
Manage, preserve and protect nature
in order to increase biodiversity

Limit amount of nature disturbance in
order to increase biodiversity

of the training of future landscape managers
and fund raising since the development and
protection of valuable nature is in national and
international interst.
Another strategy to increase biodiversity is to
close the roads in the margins of the area, so
people discouraged to visit these parts and
nature will not be disturbed.

Assumptions

Time span

-People in the area want to
cooperate

20 years

-People and money to start an
organisation
-knowledge

5 years

-Money to carry out a research
-People to do research

2 years

-Knowledge
-People to make the plan
-People wanting to become a
manager
-knowledge about nature
management

Subsidies for inhabitants to
encourage them to move away

-There is a clear image of the
biodiversity and habitats in the
area

1 year

(Maybe) local farmers can be
trained for this job

5 years

-Inhabitants of the area are willing
to move
-There is enough money to buy
people out of the area
-Wildlife in the area is interesting
enough to let people move for it

10 years
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Keeping people out
of the area

Limit amount of nature disturbance in
order to increase biodiversity

Introduce the lynx in
the area

-preventing the lynx of extinction by
making/enlarging his living area
-makes the area more interesting

Use controlled
fire for nature
management
Chopping down
pine trees and no
replanting

Chopping down
eucalyptus trees and
no replanting
Management of
the wood and
scrublands
Preserve, protect
and regenerate
on montado and
in wood and
scrublands
Preserve and
protect wood and
scrublands on steep
slopes

Fences, signs, information for locals

10 years

-The animal

-This area is a suitable living
place of the lynx

15 years

Increase biodiversity

-people to control fire
-knowledge how to use fire for nature
management

-Nature in the area benefits from
controlled fires

10 year

Limit the fire risk and to increase
biodiversity by removing exotic
species

-Working people
-chainsaws
-transportation
-company to buy the wood

-Risk of erosion by cutting trees is
limited
-Risk of damaging nature by
removing trees is limited
-It takes 20 years before trees are
big enough to be sold

20 years

-Risk of erosion by cutting trees is
limited
-Risk of damaging nature by
removing trees is limited
-Farmers are willing to remove
the trees

5 years

Knowledge is available

Until a
balanced
ecosystem is
created

Increase biodiversity, improve water
regulation

-Working people
-Chainsaws
-Transportation
-Company to buy the wood
-Subsidies to encourage chopping
down of the trees

Prevent the rock rose to dominate in
order to increase biodiversity

-Machinery
-People

To create a healthy montado with
trees from all ages

Fences for the protection of young
trees

Protect the hills against erosion

Always

Exist already
figure 44 actions to be stimulated
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2. Scenario 2
Made in Amendoeira da Serra

Background story:
It is a sunny afternoon in April when Nuno
Costa is driving his truck on his way to the
village of Amendoeira da Serra in the southeast
of Portugal. At noon, he left his company just
south of Lisbon to pick up a cargo of local
products and to deliver it in Lisbon where
the demand is high for high quality products.
‘Porco Alentejano’ is especially popular in the
city, where in the restaurants it is one of the
best selling dishes. It is known as the best
and most tasty in Portugal. When eating the
meat of the Iberian pig, you taste that this pig
had a good outdoor life, routing through the
montado fields and eating the acorns of the
holm oaks.
Since Nuno was a little boy, he was familiar
with the area of Alentejo. His father grew up in
this area, but left when he was almost twenty
to find a job in the big city. On weekends the
family would go back to the south to visit
the grandparents, and he would play in the
fields. Now he is a grown up man, working
as a truck driver. He ads visited the area of
his grandparents once a week for the last
15 years, and during this time, the area has
changed a lot.
Once, in the twentieth century, Amendoeira
da Serra was a village with mostly elderly
people, and every year the number of

inhabitants would drop. But now in 2030, the
village changed and is full of vitality, and the
landscape changed too. The forest plantation
grew bigger and developed into montado. The
grazing fields are scattered with holm oaks.
But more important, Iberian pigs returned to
the area.
The Iberian pig almost became extinct in the
1960s due to the African swine fever. After the
plague, the pig hardly returned and its place
on the montado was taken over by sheep.
But now, after many years of absence, the
pig has returned home. A smile appears on
Nuno’s face when he sees two pigs fighting
for some food. In a few months, they will be
food for people.
Dreaming about a juicy piece of chop, his
thoughts get brutally interrupted by the sound
of a beeping horn. A big truck loaded with
tree-trunks is approaching Nuno and just on
time he can drive a bit to the side of the road
to let the truck pass. 25 years ago, it would
never fit, two trucks passing each other on the
road, even two passing cars would have been
in troubles.
But now, times have changed. The Portuguese
government and the European Union
together started a new policy to keep local
communities in marginal areas vital. They
gave a new impulse to the local economy
through subsidies, creating organizations and
enterprises for the transformation of goods,
helping with marketing of local products and
transportation. In 25 years of time, this new

policy made the village, once threatened by
desertification, a dynamic place.
While driving through the village, Nuno
notices the differences between now and 25
years ago. Old buildings have been restored,
new houses have been built, and children
are playing in the streets again. Driving to
the factory area, Nuno limits his speed when
he hears his name called. He pulls the truck
over and hangs out of the open window while
a man approaches the truck. At first Nuno
doesn’t recognize the man, but when he starts
talking, he notices the accent of his old friend.
Is this the same person as the kid he played
with when he was visiting his grandparents?
‘Francisco, is it you?’ Nuno asks. ‘I heard you
were living in Algarve’? Nuno jumps out of the
truck and in the shade the lost friends start
talking. Last month, Francisco moved back
to his old village. 35 years ago he left the
village as a kid to move with his parents to the
coastal zone of Algarve. There, his parents
found a job, something they didn’t manage
to do in the area Mértola, a bigger town
just south of Amendoeira da Serra. But now
with the development of the local economy,
Francisco was able to find a job in his old
village and he and his family moved back.
Francisco tells Nuno that he isn’t the only one
returning back.
The economical impulse created new
possibilities for the area and in 25 years has
turned this village from an almost abandoned
village into a lively place.
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figure 45 map of scenario 2
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Goal:
The goal of the scenario ‘Made in Amendoeira
da Serra’ is to develop the local economy
by giving support to traditional products.
This support is not only given in the form of
subsidies, but also in organization, creating
enterprises for the transformation of the
local products, supporting marketing and
transportation. The local economy is getting
an impulse and this will lead to new jobs in
the area. By creating new jobs, local people
do not want to move away anymore from the
area. In fact, people are moving back to the
village to work in one of the factories.
Social developments:
Economic situation: In 25 years, the economic
situation in the village of Amendoeira da Serra
will change a lot. The European Union and the
Portuguese government are giving support to
the production, transformation and marketing
of traditional products. The support of local
products is stimulating the local economy
in a positive way. Agriculture in the area is
profitable again and new jobs are created in
the factories transforming the products. Side
jobs based on services will be created in the
village.
Social situation: Like the economic, the
social situation will change in a positive
way. Because employment is created in the
area, inhabitants do not want to move away
anymore. On the contrary, young people and
their families who left the area some years
ago are returning back to the village to work
in the place where they were raised. The

social structure of the village is becoming
more vital, as young people move back to the
area and services like schools and a health
centre return.
Landscape developments:
Landscape changes: The most remarkable
change in landscape in this scenario is
the development of the oak plantation into
montado. The holm oaks are still small, but
big enough to produce acorns. Surrounding
fields are used for grazing and cropping. The
old montado fields are still in use, mainly for
grazing cattle, sheep and pigs. Some years
ago the fields were used for wheat to control
the amount of scrubs. The Iberian pig, known
for its high quality and delicious taste, has
been reintroduced and is the major export
product from this area.
The pine trees on the pine plantations have
been cut last year, and processed into paper.
Just recently, the fields were planted with
almond trees. The eucalyptus plantation is
still in the same location and is still in use.
Every ten years, it provides a sure income
to the farmer, by selling a part of the trees
to factories. The area with the mixed species
close to the waterfall of Pulo do Lobo did
not change either, nor did the wood and
scrublands. These can still be found on the
steep slopes at the margins of the area.
Landscape units: Comparing the landscape
units of the analysis with the new situation,
not much has been changed on the plateau
or in the river valley.

figure 46 red kite

figure 47 short-toed eagle

figure 48 long-tailed field mouse
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The amount of montado is increasing due to
the fact that the oak plantation developed into
montado. The amount of increasing montado
can be found in the more hilly parts of the
plateau. The pine plantation disappeared.
The trees were cut and just recently replaced
by almond trees. The eucalyptus field and
the area with the mixed tree spices still
exist. The scrublands can also still be found
on the same places at the margins of the
area, although some field developed from an
esteval scrubland into an area of maquis.
Biodiversity: The biodiversity in the area
is strongly related to land use and human
influences.
The largest effect on biodiversity of this
scenario is the expanding amount of montado
from former oak plantations. This change
is beneficial for an increase of biodiversity
in the area because montado has a higher
biodiversity than oak plantations in the first
years of their existence. The amount of
mammals and birds, like the red kite (Milvus
milvus), short-toed eagle (Circaetus Gallicus),
common buzzard (Buteo buteo), long-tailed
field mouse (Apodemus sylvaticus) and
small-spotted genet (Genetta genetta), will
especially increase.
The cutting down of the pine plantation
has a negative effect on biodiversity in the
beginning. Vegetation and habitats will be
destroyed due to the removal of trees by
machines. However, on the long term, the
biodiversity will increase when native species
have a chance to regenerate.
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The human influences on the area will
increase due to a developing economy. The
amount of houses expands, factories are
built, new roads will be created and old roads
will become bigger, the amount of traffic will
increase and so will the pollution in the area.
These factors have a negative influence on
the environment and thus the biodiversity of
the area. Animals will be disturbed by noise
and pollution can affect the plants. The
question will be to what degree the economic
development in the area will contribute to
the amount of pollution and disturbance. By
concentrating the activities near the village,
only the fields surrounding the village will be
affected.
Strategies:
To reach the goal of revitalizing the local

economy, a strategy is formulated in order to
stimulate the actions, described in figure 50
to be executed. The formulated actions ask
an active involvement of the local inhabitants.
A local organization can make the people
aware and interested in the potentials of
this area. By promoting and supporting new
projects, desires can be raised to start up new
enterprises in order for people to proceed
to action. Besides encouraging people to
establish new business, a local organization
can also take care of gathering subsidies to
finance new projects, support farmers and
provide knowledge. Marketing of the area and
its local products is another element in which
the organization can take part in. A microcredit programme could also work in this area.
In that case, a bank will provide small loans to
people to start an own business. However,
Plateau
montado
forest plantation
scrublands

River valley
valley side
riverbanks and river

figure 49 landscape units
of scenario 2
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most important element for this scenario to
succeed is to have an active involvement of the
local people. They are the persons who have to
carry out the new enterprises. Important note is
to mention the old age of the local inhabitants.
Elderly people are difficult to encourage starting
Actions
Main action:
Development of local
products
Start a cooperation of
farmers

Start local organisation
help people to start up
businesses, marketing,
getting subsidies
Making a research
about which
development
opportunities have
the highest change to
succeed (or maybe all)

Reintroduction of the
Iberian pig

Production of cheese

new projects. My hope is that by informal
contacts of the local people, enthusiastic young
relatives and acquaintances are inspired to start
a new business in the village of Amendoeira da
Serra.

Effect/goal
-Revitalize the local
economy
- stimulate young people to
move to the area

Resources

Assumptions

Time span

See below

-Farmers cooperate
-knowledge about tradition is
still available

20 years

Information for farmers, people or
organisation who can help starting up a
cooperation

Farmers are willing to do so

5 years

It is easier to start a
business for local people
by having support of an
organisation

People to start an organisation, knowledge

-People are willing to start
something new
-young people will move to the
area to start something new

5 years

Concentrating energy only
on a few products so a high
quality can be reached

Funding for the research, people to carry
out the research

Farms have a stronger
position to get subsidies
from EU or national
Government and to share
machines and knowledge

Revitalize the local
economy by creating local
products

Revitalize the local
economy by creating local
products

- Subsidy to start own business.
- young, enthusiastic people to start a
business
-person to inform or organisation to help
starting up a business
- Subsidy to start own business.
- young, enthusiastic people to start a
business
-Person to inform or organisation to help
starting up a business
- Sheep for the milk

2 years

-Pig business is profitable
(because of high erosion
risk, only one pig can be kept
per hectare) –people have
knowledge how run a pig farm

10 years

-People are willing to start
something new
-Young people will move to the
area to start something new

5-10 years
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Production of wool or
skin
Development of herbal
production

Subsidy to start own business, person to
inform or organisation to help starting up a
business. Sheep and/or goats

Revitalize the local
economy by creating local
products

Knowledge, machines to dry herbs, find
places to grow

Development of honey

Revitalize the local
economy by creating local
products

Knowledge, bees, beehives, machines.
Subsidy to start own business, person to
inform or organisation to help starting up a
business

Development of local
factories

Revitalize the local
economy by creating local
products and develop jobs

Marketing of local
products

-To give products brand
awareness of good quality
-people are buying the local
products

Create a consuming
market for local
products

Local products are getting
sold

Creating transportation
system for local
products

Products are getting sold
national (and international)

Planting olive trees in
valleys
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Revitalize the local
economy by creating local
products

-Revitalize the local
economy by creating local
products
-create more attractive
landscape

Subsidies to start enterprises. People who
give advise how start an own business

-People are willing to start
something new
-young people will move to the
area to start something new
-People are willing to start
something new
-Young people will move to the
area to start something new
-Doesn’t harm nature
-People are willing to start
something new
-young people will move to the
area to start something new
People are willing to start an
own production chain

5-10 years

5-10 years

Already exist

15 years

When the first
products are
created
5 years

-Knowledge of how to market
-People to market

People want to spend more
money on high quality products

5 years

Trucks, people

Roads in the area are suitable
for trucks

5 years

-Subsidy to start a business
-Olive trees
-People to plant trees
-Knowledge to plant on the right spots
-fertilizers
-drainage system
-Machinery to harvest olives

-Soil conditions
are suitable to grow olives
-farmers have other sources of
incomes the first years (trees
take at least 5 years before
having a good production)

10 years

Scenario 2

Planting almond
trees on former pine
plantations
Preserve and protect
wood and scrublands
on steep slopes
Chopping down of pine
trees

Protect, preserve and
regenerate oaks on
montado and in scrub
and woodlands

-Revitalize the local
economy by creating local
products
-create more attractive
landscape

-Subsidy to start a business
-Almond trees
-People to plant trees
-Knowledge to plant on the right spots
-fertilizers
-drainage system
-Machinery to harvest almonds

-Soil conditions
are suitable to grow almonds
-farmers have other sources of
incomes the first years (trees
take at least 5 years before
having a good production)

Protect the hills against
erosion

25 years

Already done

Limit the fire risk and to
increase biodiversity by
removing exotic species

Working people, chainsaws, transportation,
company to buy the wood

To create a healthy
montado with trees from all
ages

Fences, protection of young trees

-risk of erosion by cutting trees
is limited
-risk of damaging nature by
removing trees is limited
-it takes 20 years before trees
are big enough to be sold

20 years

always
figure 50 actions to be trigged for scenario 2
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Scenarios
3. Scenario 3
Shoot that wild boar!
Background story:
Rui Vasconcelos awakened by the loud noise
of somebody knocking on the door. His head
is aching, and while he walks to the door,
his body feels dizzy. ‘Who is awake so early
in the morning?’ Rui thinks. The first sun
beams appear through the window. ‘It can’t
be later than seven ‘o clock and this is on my
holidays’.
Holidays in Alentejo, a region where everything
in life goes slowly, except this morning.
Two days ago, Rui and a couple of friends
from Estoril arrived in Amendoeira da Serra, a
little village in the south of Alentejo, nowadays
known for its hunting facilities. This is also the
reason why Rui and his friends are spending
a week at the end of October in Alentejo: to
hunt. The group paid a lot of money to get
private hunting rights in this area, but it is
worth it with the amount of wildlife to be found
here.
Yesterday the group went into the fields
for the first time and the hunting was quite
good: some rabbits and hares, a quail, two
partridges, and almost a wild boar. But it was
the wild boar’s lucky day and he escaped.
The catch was turned into a delicious meal by
a restaurant in the village. Accompanied with
some good bottles of wine from Alentejo, the
meal was sufficient to be completely satisfied,
and to have a hangover the morning after.
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Opening the door, Rui sees first a barking
dog and then the big smile of the guide who
is taking the group on a hunting trip today.
‘Ready to go, lad?’ he asks. ‘Just give me
ten minutes to get everybody ready to go’.
Rui stumbles back into the cottage and starts
shouting: ‘Wake up, wake up, time for a new
day of hunting!’
After 20 minutes, the group is sort of ready
to leave; only some shoe-laces have to be
tied up and some fruit has to be eaten. The
guide leads the group, all dressed in green
according to the new fashion, into a montado
field. The trees are still quite small and the
guide explains that these trees were planted
only 30 years ago in big plantations. Only
50% of the trees survived the first couple
of years. But in some places, some rows of
trees are growing. The fields in the montado
have a brownish color, but soon with the start
of the autumn rains, the fields will turn green.
Suddenly the group hears the cry of a bird.
Staring up at the sky, a bird of prey is hovering
in the air, searching for mice for lunch. The
bird is protected and thus not a good target
for the hunters.
Reaching almost the beginning of the
scrublands, a partridge hidden behind some
bushes tries frightened to flutter away in
the scrubs, but the hunters are too fast. In
just a second, the bird is shot down and the
dog released. With enthusiastic leaps, the
dog disappears in the scrubs to fetch the
catch. Then followed by the group of hunters
continues on their way.

The guide is enjoying the trip and starts to
talk about the old times and how much the
landscape has changed. ‘Many years ago,
my grandfather was a farmer in this area and
most of the fields were planted with wheat.
The government supported this agriculture
to feed the population in Portugal. But at the
end of the 1960s, the land was degraded and
the yields were too low to continue working
on the fields. Most fields on the steeper
slopes were abandoned and scrubs took
over. By the 1990s, the government started
promoting forest plantations of pine and
oak. Several years earlier, the government
promoted a eucalyptus forest for the pulp
industry, but a local association objected to
the plantation. Eucalyptus is an exotic tree
species, and very harmful to the biodiversity
of the area. The association won and in this
area, only one field of eucalyptus was grown.
20 years ago, I took over the family farm and
removed all the exotic tree species to make
place for scrublands, in order to increase the
amount of wildlife. Hunting is now a main
source of income for farmers. With income
from hunting, we can improve our agricultural
activities and maintain the landscape to keep
it interesting for wildlife and thus for hunters.
In the scrublands, we are helping the natural
vegetation to regenerate. Sometimes, with
highly degraded fields, only rockroses appear,
dominating the field. But to have a high
biodiversity, a variety of vegetative structure
is needed. The scrub control really worked,
look here at all the different plants, lavender,
thyme, laurel tree, wild olive, and strawberry

Scenario 3
trees. Isn’t it beautiful?’ The hunters didn’t
care much for different plant species. Only
animals to shoot can get their attention.
The catch, after spending two hours in the
scrubs, was good. Some rabbits and hares
had lost their lives. Tonight the dinner would
again be excellent.
On the way back to the cottage through the
montado, the group of men suddenly held still.
‘What is that big brown thing grubbing around
a big holm oak?’ ‘I believe it’s the jackpot for
tonight’ Rui says. It’s a wild boar! Come guys,
shoot that wild boar!
Goal:
In the scenario ‘Shoot that wild boar!’, the
emphasis is on hunting. Private hunters can
rent a cottage and buy hunting rights in the
area to enjoy a ‘hunting holiday’. During their
stay, local people are hired to provide services
like catering. During hunting parties, the
locals will be hired as area experts to guide
the hunters in the countryside and to serve as
decoys. With the profit, farmers will maintain
the landscape in such a way, which is of most
interest to wildlife and can make investments
in new agricultural methods or crops. In this
way, a stable local economic structure will be
created in the area.
Social developments:
Economic situation: The economic situation
will improve, but not as much as in the
second scenario. The local economy is
based on hunters and their expenditures in
the area. Cottages spread over the area will

be built to accommodate the hunters during
their holidays. A limited amount of jobs will be
created, based on the ‘hunters industry’, like
as guides during hunting parties, and services
like catering and cleaning of the hunters
cottages. The local people use the profits to
maintain a landscape beneficial for wildlife,
and to improve agricultural methods in order
to raise their profits.
Social situation: The social situation is linked
to the economic situation. The creation of jobs,
linked with the hunters’ industry, is a reason
for young people to stay in the area or even to
move back to the village they once grew up in.
The limited amount of new jobs will lead to a
small but healthy social community. A school
and health centre will be re-established in the
village.
Landscape developments:
Landscape changes: a landscape rich of
wildlife is a condition for this scenario. A
mosaic landscape is created with a high
variation between montado: open fields, and
scrublands (Oliveira, R; Baptista, I. 2001).
Most parts of the oak plantations developed
into montado: scattered oaks in a field of
grass or crops, but some areas developed
into scrublands. This growth happened with
the oak plantation situated in the margins and
on steeper slopes. Between the old and new
montado fields, a difference is still seen due
to the height of the new oak trees.
Most of the old montado fields remained
the same, but in some places scrubs have

taken over. This happened on the margins
of the area where the slopes are steeper and
the soil is thinner, and so less suitable for
agriculture. In some other places, scrubs had
already taken over control twenty years ago.
In these places, scrubs are still growing and
sometimes, they connect in the same valley
to a bigger area of scrubs.
The pine trees, a plantation 25 years ago,
have been cut and sold. The fields were
afterward sown with grass to reduce the risk
of erosion, and are open fields now, maybe
waiting to become a montado.
The exotic mixed tree species and the
eucalyptus were cut and the area turned into
scrublands. These fields are situated on the
margins of the area where the slopes are
steeper and not very suitable for agriculture.
The amount of scrublands expanded
enormously and has annexed some fields
of montado, formerly oak and eucalyptus
plantations, and the area of the mixed tree
species. This change happened mainly at the
margins of the area as mentioned above.
Landscape units: As result of the landscape
changes, no new sub-zones of landscape
units are created, only some are lost. This
loss occurred on the plateau with oak, pine
and eucalyptus plantations, and the area with
the mixed tree species. Only two sub-zones
on the plateau remain. They are the montado,
which can be found on the gentle hills. In
these places, the soil fertility is higher and the
chances of erosion lower. On the former pine
plantation, the fields are without trees. The
scrublands grow mainly on the margins of
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Scenario 3
the area, in the steeper valleys, and in some
places more in the middle of the area where
scrubs controlled the area 30 years ago. To
keep the amount of wildlife abundant in the
area, farmers are managing the scrublands
so that more diverse vegetation will develop
Biodiversity: The biodiversity in the area is
determined by a-biotic features that reveal
themselves in the landscape and human
influences.
In comparison with the biodiversity in 2004,
in this scenario the biodiversity will increase,
mainly in the interest of humans. To have
an interesting hunting area, the amount of
wildlife in the area is essential. Humans tried
to increase this amount by creating a mosaic
landscape of montado and scrublands. Many
animals, such as wild boar, need a variation
of scrublands and montado to survive. The
scrublands are used for refuge and breeding,
and the open areas for finding food.
Some birds prefer just open areas and
montado, like partridge, and others only
scrublands. By creating the mosaic landscape,
most of the interesting habitats are created.
For scrublands, it is also important to have a
high vegetative structure. The biodiversity is
much higher in these fields (maquis) than in
scrublands dominated by only a few species
(esteval). After a field is abandoned, both kinds
of scrublands can develop. It depends on the
grade of degradation. Farmers or landscape
managers can guide the scrub growth and
create a more diverse vegetation by planting
and sowing different species, and by cutting
dominant scrub species like ‘rockrose’ to give

other plants a chance to regenerate.
A controlled hunting practice contributes to
optimize wildlife population, by preventing
animal species to dominate, so other species
have higher chance to survive. However,
malpractice can lead to disturbance of
habitats, and destruction of plant species.
In addition, illegal shooting leads to a loss of
some special birds, like birds of prey.
Also construction of cottages for the hunters
leads to a disturbance of habitats by occupying
a piece of land, transport and noise. However,
this disturbance is only temporary.
Strategy:
To reach the goal of revitalizing the local
economy by commercializing hunting
practices in the area, a strategy has to be
formulated in order to stimulate the actions,
described in figure 53 to be executed. A

strategy is to establish a local organization,
as in the other scenarios. This organization
can inform locals about the potentials of
commercial hunting, make them interested to
participate in making the area more suitable
for hunting. Final goal is to make people
invest in building hunting lodges so visitors
have a place to spend the night. Once the
hunters come to the area, it can stimulate
others to set up related services, and to
improve the landscape in order to optimize
the amount of wildlife.
Another task of the local organization can
be to instruct people to become guides for
the hunters and providing knowledge to
farmers how to manage their landscape in
order to optimize the wildlife population,
promote the area as hunting resort, apply for
subsidies, and do research regarding optimal
management of wildlife.
Plateau
montado
scrublands

River valley
valley side
riverbanks and river

figure 52 landscape units of
scenario 3
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Actions
Main action:
Make the area suitable
as a hunting place
Start local organisation
for, getting subsidies,
training people,
marketing the area

Do research about
wildlife in the area
Make management
plan for landscape

Resources

Assumptions

Time span

-Revitalize the local economy
-increase biodiversity

Subsidies to build lodges and transform the
landscape

People are willing to make their
area suitable as hunting place

15 years

It is easier to start a business
for local people by having
support of an organisation

-People and money to start an organisation
-knowledge

5 years

-Funding for the research
-People to carry out the research

2 years

-Find out if hunting capacity of
the area
- Make a management plan
-Can it be combined with the
lynx in the area
To increase biodiversity and
optimise the amount of wildlife

Make management
plan for wildlife

To make hunting regulations to
keep the amount of wildlife in
balance

Building hunting
cottages

Hunters are able to stay for a
few days in the area

Promoting the area
has hunting area
Have an easy process
to give hunting
licenses to tourists

Hunters will come here to
spend time and money

Train local people has
hunting guides
Use controlled fire for
nature management
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Effect/goal

No bureaucratic procedures
-Create employment
-professionals area guiding
tourist
Increase biodiversity

-Funding to make the plan
-people to make the plan

Knowledge about landscape,
nature and wildlife is available

1 year

-Funding to make the plan
-people to make the plan

Knowledge about landscape,
nature and wildlife is available

1 year

-Materials, licenses, working people
-investors

Building licenses

5 years

This area is excellent for
hunting

5 years

-Maybe a new policy?

County must be willing to
cooperate

5 years

-Subsidies for trainees

People are willing to take
courses

5 years

Nature in the area benefits from
controlled fires

10 year

-People to market
-Money for marketing

-People to control fire
-Knowledge how to use fire for nature
management

Scenario 3

Limit the fire risk and to
increase biodiversity by
removing exotic species

-Working people
-Chainsaws
-Transportation
-Company to buy the wood

Chopping down
eucalyptus trees

Increase biodiversity, improve
water regulation

-Working people
-Chainsaws
-Transportation
-Company to buy the wood
-Subsidies to encourage chopping down of
the trees

Increase amount of
wood and scrublands
on moderate hills

To increase biodiversity by
expanding the amount of wood
and scrublands

Management of the
wood and scrublands

Prevent the rock rose to
dominate in order to increase
biodiversity

Chopping down of pine
trees

Preserve and protect
wood and scrublands
on steep slopes
Protect, preserve and
regeneration oaks on
montado and in wood
and scrublands

-Maybe subsidies for farmers to abandon
some of their fields,
-Management of wood and scrublands
-Materials
-Farmers to stimulate to manage their fields
or hire a nature manager
-Knowledge how to manage

Protect the hills against erosion

To keep a healthy montado with
trees of all ages

-Risk of erosion by cutting trees
is limited
-Risk of damaging nature by
removing trees is limited
-It takes 20 years before trees
are big enough to be sold
-Risk of erosion by cutting trees
is limited
-Risk of damaging nature by
removing trees is limited
-Farmers are willing to remove
the trees
-Farmers are willing to turn
production land into wood and
scrublands
Management will increase
biodiversity

20 years

5 years

5-10 years
Until a
balanced
ecosystem is
created
Already done

-Fences to put around small trees to protect
against animals

Always
figure 53 actions to be stimulated for scenario 3
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4. Scenario 4
Tourist paradise
Background story:
Martijn and Anne Dijkstra drive in a rented
car to the little village of Amendoeira da Serra
in Southern Portugal. A few hours ago, their
plane landed on the airport of Beja, 50 km
to the north, then by rented car they drove
towards their holiday destination.
Anne always wanted to visit Portugal, but not
the crowded touristy beaches of Algarve. She
wanted to meet the real Portugal, the people,
culture and cuisine, and on an internet site
she found it: an advertisement for a relaxing
week in the south of Alentejo among of
friendly people and a diverse nature. She
booked right away for a room for two persons
for one week in May, including the ticket. Now
the holidays finally arrived.
When arriving in the village after a drive of
one hour, the tourist information centre is
easily found at the square in the middle of
the village. The square is surrounded by
olive trees, and men are sitting on benches
in the shade talking about everyday life. This
is the place where Martijn and Anne should
meet their host for the week. As they get out
of the car, a woman with long black curly hair
and a big smile walks towards the couple and
introduces herself as Maria: ‘You must be
Martijn and Anne from the Netherlands!’ she
says. ‘Welcome to Amendoeira da Serra, a
tourist paradise for the active tourist who is
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looking for something special. I suggest we
get back to the car, I’ll drive with you to guide
you to the accommodation, and on the way
I can tell you something about the area and
possible activities to undertake’.
Back in the car, Maria gives orders to drive
towards the east. ‘Just follow the road with
trees on the side. This road will lead directly
to the resort’. All right, Maria continues, ‘shall
I start making you two enthusiastic by telling
you about the things to do here?’ Do you
know what, I just start talking and you two can
interrupt me when it gets boring or when you
have questions.
In this area you can find some amazing trails,
used for walking, biking and horse riding. The
trails lead you through woodlands, fields, and
the trail along the river is especially nice. It is
a plank bridge for 2 kilometres over the rocky,
river bank. The starting point is at the waterfall
of Pulo do Lobo, near the resort, and it follows
the river to the north. At the end of the trail,
where ‘Ribeira de Terges’ flows into the
Guadiana River, is an old water mill situated.
You can also walk in the area with a nature
guide. The guide will lead you through some
isolated valleys near the Guadiana River to
watch birds and see some rare plants. The
views from there are amazing!
If you are interested in local traditions and
culture, you might consider a visit to a farm.
The farmer will tell you more about the local
farming systems and will take you into the
fields where you can meet a local pig breed.
Also a beehive can be seen in the scrublands.

Products of the farm can be bought directly
from the farm, but once a week there is a
market on the square in the village. There you
can buy honey, local liqueur, cheeses and
meat. If you don’t like cooking yourself this
week, there are some excellent restaurants in
the village, and one at the resort serving local
dishes made of local products. The pork meat
from this area is famous in Portugal and it is
cheap!
In the evening when it is dark, a jeep safari
can be organised. With a four-wheel drive, a
guide will drive off road through hilly fields and
scrublands to look for some night animals. If
you are early awake at dawn, we can offer
you a special sunrise breakfast. This will
take place at a stunning viewpoint over the
Guadiana valley, from where the sun will
rise.
If you are bored of the area, a canoe can be
rented near the waterfall and you can follow
the river downstream to the town of Mértola,
where you can find some great museums,
showing the rich past of this region. If
canoeing is too much effort, you can always
take the car!
‘We are almost there. Behind this hill the resort
will appear’ Maria says: ‘Please turn here to
the right. The car drives up the entrance of
the resort and a large house appears from
between the trees. The building has a modern
appearance, making use of wooden materials
and a lot of glass. On the roof, covered with
vegetation, many solar panels are placed.

Scenario 4
‘This is it! I will show you to your room, just
follow me’, Maria continues. Passing the gate,
a swimming pool situated half in the water
reservoir, calls the attention of Anne. “Just
like on the picture, I will have a great week of
holidays here!” she exclaims.
Goal:
Goal of the scenario ‘Tourist paradise’ is to
revitalize the local economy by creating a
tourist accommodation of about 30 rooms
near the waterfall of ‘pulo do lobo’. Tourism in
this area will be based on nature and outdoor
activities.
Social developments:
Economic situation: The realisation of a tourist
resort will influence the local economy in a
positive way. Jobs will be developed related to
tourism like, catering, cleaning, and guiding.
Local farmers, creating a variation of goods,
can sell their products direct to the tourists or
they can set up an outdoor market.
Social situation: Due to the creation of jobs
related to tourism in the village, young people
will move back to the village and will establish
a small, but healthy social structure with
people of all ages. Tourists will visit the village
for shopping or to visit a café, and will make
the village a more vibrant place.
Landscape developments:
Landscape changes: Farmers will manage
the landscape for two raisons; to produce
agricultural goods and to maintain and
develop interesting landscapes for tourists.

The montado landscape is most liked by
tourists, but they also appreciate variation in
the landscape.
Farmers will concentrate the production fields
on the most fertile soils and where the surface
has a low slope gradient. This is mainly in the
centre of the area. Around the village plots of
land are in use for horticulture. At the margins,
where the slopes are steep and in danger of
erosion, scrubs will take over the fields under
control by the farmer. In some parts, scrubs
with a lot of flowers are wanted for apiculture,
and in other parts, the growth of herbaceous
plants is promoted for the production of herbs
for sale.
The former oak plantations are used as
montado. Only at the margins of the area,
scrubs dominate the place.
The pine trees were cut in 2025 to make
room for an almond tree plantation. The nuts
of the tree are used to produce local sweets.
The eucalyptus trees were also felt in the
past years due to the unattractive view and
damage to the environment. Scrubs are now
controlling the place.
At the site of the exotic tree species, a tourist
accommodation with 30 rooms is developed.
Due to the exotic tree species, the biodiversity
is low and a tourist resort wouldn’t harm the
environment as much as on another place
and is close to the tourist attraction of Pulo do
lobo. The exotic tree species will remain.
Trees are planted along the main road from
the tourist resort to the village to provide the
road users shade in the burning sun. Walking
and biking trails are developed through fields

and scrublands.
Landscape units: As a result of the landscape
changes, some sub-zones on the plateau
from the situation 25 years ago disappeared.
This happened to the forest plantations.
The eucalyptus transformed into wood
and scrublands, just like the oak plantation
found on the margins of the area. The pine
plantation transformed into an almond tree
plantation. The area of the mixed tree species
remained the same, only a tourist resort is
now found in this area.
Biodiversity: The biodiversity in the area
is determined by human influences and abiotic features that reveal themselves in the
landscape. Looking only at the landscape,
the biodiversity in the area will increase. The
expanding amount of montado and maquis
scrublands is the main reason. A mosaic
landscape with a variety of montado and
maquis scrublands is very interesting for
animals, which need both types to survive.
The open area of montado is used to find
food, and the closed areas of the scrublands,
offer protection. For the scrublands it is
important to have a high vegetative cover to
increase biodiversity.
The field of Eucalyptus will disappear.
Eucalyptus is an exotic species and only a
few animals can make their habitat in these
plantations. Cutting the field and letting it
become overgrown by scrubs in a controlled
way will lead to an increase in biodiversity.
Human influences on biodiversity are often
negative. By putting the stress on tourism
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figure 54 map of scenario 4
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Scenario 4
in the area, human influences in this area
will increase. Building a tourist resort in the
area with the mixed exotic species will have a
negative influence on the area, although this
is the area where the biodiversity was already
low.
More people will visit the area when a tourist
resort will be constructed. More cars will pass
through the area, requiring a paved road.
A tourist resort will be built, however, in an
area less interesting for wildlife. To entertain
tourists in the area, hiking and biking trails will
be created through the montado and wood
and scrublands. All these new constructions
will disturb wildlife and destroy vegetation and
habitats on these places. Although the plan is
ECO-tourism, it will have a negative influence
on the biodiversity.

the construction of a tourist resort, because a
place is needed to accommodate the tourists.
To build a resort an enthusiastic entrepreneur
is needed. This person can make a business
plan and attract investors or rise funding. A
local organisation can also take care of this,
but this can slow down the process. The
local organisation could promote the area
for tourism, carry out research regarding
the effect of tourist on nature, and marking

hiking and biking trails in the area. Important
is to involve the local people in this process
and make them aware and interested in the
tourism potentials of the area, in order to
stimulate the inhabitants to undertake actions
themselves. The organisation can support
and advise the new projects set up by locals
and maybe provide subsidies in order to make
the landscape more attractive and stimulating
new enterprises to be established.
Plateau
montado
forest plantation
scrublands

River valley

Strategy:
To reach the goal of revitalising the local
economy by stimulating a tourism industry, a
strategy has to be created in order to stimulate
the actions, described in figure 56 to be carried
out. Most important action to be completed is
Actions
Main action:
Create a more attractive
and ecological friendly
landscape

Effect/goal

Find entrepreneur

-To attract and keep tourist in the
area in order to revitalize the local
economy
-minimal energy consumption
-Fund rising
-Find investor for building a resort

Start local organisation for,
getting subsidies, training
people, marketing the
area, creating activities

It is easier to start a business for
local people by having support of an
organisation

valley side
riverbanks and
river
figure 55 landscape units of
scenario 4
Resources
-Funding to do research
-Create tourist resort
-Manage the landscape
-Use of solar panels
-Use of local products

Assumptions

Time span

Local inhabitants are willing to
create a more touristic friendly
are

20 years

2 years
-People and money to start an
organisation
-Knowledge

5 years
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Scenarios
Do research about the
disturbance of tourist on
nature

Find out if lynx can life in this area
together with tourists

Do research about where
to make the biking and
walking trails

-Most interstice and scenic places
can be reached by foot or bike
-avoid to disturb habitats as much
as possible

Create tourist resort
Promote the area for
tourism
Creating tourist activities

Plant trees along the road
Making trails in the area
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Tourists can spend the night in the
area and will stay longer than one
day
People know the area and want to
spend some time here
By having something to do, tourist
will spend more time in the area
-Makes landscape more attractive
-Orientation
-Improving micro climate
-To entertain tourists so they want
to spent more time in the area
-To promote cycling and walking in
the area

Improve roads

Easier for people to reach and
move inside the area

Appoint landscape
managers

Manage, preserve and protect
landscape and nature in order to
create a more attractive landscape
and to increase biodiversity

Create horticulture
businesses in the area

-Area can provide the tourist of local
food
-Revitalize local economy

-Funding to do research
-people to carry out the research

2 years

-Funding to do research
-People to carry out the research

1 year

-Materials,
-Construction people
-Subsidy or an investor
-Money or subsidy
-People to market
-People to organize activities
-Money or subsidies
-Materials to use for the activities, like
canoes

Building licenses are available

5-10 years
5 year

Can disturb habitats

5 years

-Trees to plant
-People to plant the trees
-Machines

-Trees need a good after care
-Can be very valuable

5 years

Person to design the trails, people to
create them, materials

-Tourists like to hike and bike on
holidays

5 years

-Money or subsidy
-Constructing workers

Stimulates the use of cars

5 years

(Maybe) local farmers can be
trained for this job

5 years

-People are willing to start up
new business
-Soil is suitable for horticulture

5-10 years

-People wanting to become a
manager
-Knowledge about landscape and
nature management
-Subsidies of farmers to start own
business
-People to start up horticulture
-Working materials
-Fertilizers
-Irrigation system

Scenario 4

Make water reservoirs
Preserve exotic species
around tourist resort
Protect, preserve and
regeneration oaks on
montado and in wood and
scrublands
Chopping down of pine
trees

-To have sufficient water in the area
for tourists and farmers

-Funding to create reservoirs
-Materials
-People
-Knowledge where and how to build
them

Make landscape more attractive
To keep a healthy montado with
trees of all ages

Always
Fences to put around small trees to
protect against animals

Limit the fire risk and to increase
biodiversity by removing exotic
species

Working people, chainsaws,
transportation,
company to buy the wood

Chopping down eucalyptus
trees

Increase biodiversity, improve water
regulation

-Working people
-Chainsaws
-Transportation
-Company to buy the wood
-Subsidies to encourage chopping
down of the trees

Increase amount of
wood and scrublands on
moderate hills

-To increase biodiversity by
expanding the amount of wood and
scrublands
-Limit amount of erosion

Preserve and protect wood
and scrublands on steep
slopes
Management of the wood
and scrublands

-Knowledge is available
-Reservoirs provides enough
water

-Maybe subsidies for farmers to
abandon some of their fields,
-Management of wood and
scrublands

Always
-Risk of erosion by cutting trees
is limited
-Risk of damaging nature by
removing trees is limited
-It takes 20 years before trees
are big enough to be sold
-Risk of erosion by cutting trees
is limited
-Risk of damaging nature by
removing trees is limited
-Farmers are willing to remove
the trees
-Farmers are willing to turn
production land into wood and
scrublands

5 years

5-10 years

Already
done

Protect the hills against erosion

-Prevent the rock rose to dominate
in order to increase biodiversity

20 years

-Materials
-Farmers to stimulate to manage their
fields or hire a nature manager
-Knowledge how to manage

Farmers are willing to give up
some production land in order
to create more nature

Until a
balanced
ecosystem
is created

figure 56 actions to be stimulated for scenario 4
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Design
1. Landscape design
The landscape design shows a vision for a long
period, in this case until 2030, and describes
the desirable landscape development for
the study area. The scenarios, described in
the previous chapter, and some landscape
architecture theories, which will be discussed
later, serve as base for the landscape design
in the study area. Main focus will be on the
economic development of local production,
hunting and tourism. The long-term goal
is to create sustainable landscape with an
economic base, an ecological coherence and
an aesthetic value.
1.1 Scenarios
The scenarios translated the area’s potentials
into four future developments. With the desire
and effort of locals to create an economical
and social vital area, and with the help of
subsidies to stimulate actions to happen, the
four scenarios can be turned into realistic
projects. My preference is to combine the
different scenarios as much as possible, in
order to create a multifunctional landscape.
In this way, the inhabitants are not depended
on one economic activity and risks will be
spread. Incomes from different sources
can also replenish each other, if one of the
activities is not profitable enough.
The first scenario, being a doom scenario
for its inhabitants by total abandonment of
the area, will not receive a lot of approval
by the local inhabitants, although nature
development has high potentials in this area.
However, the edges of this area are not
suitable for agricultural use, due to the high
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risk of erosion. Nature development could
take place here. If the lynx comes to this area,
the question will be if the area is large enough
for the habitat of the lynx, which normally
needs a size, ranging from 1.5 km2 to 11 km2
(Fernández, N. et al. 2003) and if the lynx can
life in an area where also farming, hunting
and tourism takes place.
The second scenario is focused on
manufacturing of local, agricultural products.
Main production area will be the montado
fields, situated on the gentle hill of the plateau.
Here agricultural practices, like grazing and
cropping, will take place in an extensive way,
to limit the risk of erosion. Herb extraction and
apiculture will take place at selected areas in
the wood and scrublands near the montado
fields to limit the disturbance of nature. The
hunting practices of the third scenario will
take place on the montado fields and in the
wood and scrublands. The farming activities
on the montado fields will not encounter
any hindrance of hunting. In the contrary, it
can balance the wild population if needed.
However, hunting can disturb some animals
in the wood and scrublands, like the lynx.
In the last scenario, a tourist resort will be built
in an area already planted with exotic tree
species near the waterfall of Pulo do Lobo.
Tourist activities like hiking and biking will take
place on the montado fields and at the wood
and scrublands. The farmers will have no
or little disturbance of the tourists, however,
visitors might affect some animal species in
the wood and scrublands. If tourists follow
only the trails, the effect will be limited. During
hunting season in autumn, tourist activities
can collide with hunting practices. To avoid
this problem, regulations to enter certain

areas have to be made.
Concluding, combining the four scenarios is
possible and may result in a rich landscape
offering all the impressions as described
in the scenarios. The first two scenarios
define the location of predominately land
uses. This is based on the steepness of the
slopes, which determines the risk of erosion.
See figure 9 of the analysis. The two last
scenarios are focussed on the activities that
will take place on the land. Little hindrance will
appear between the different land uses and
activities, and if so, agreements can be made
between farmers and visitors, when to enter
a field or not. The only serious problem can
be the disturbance of the habitat of the lynx
by visitors; however, more research has to be
done on this topic to know the real outcome.
1.2 Theory
Before proceeding further to explain the
landscape design, it is necessary to clarify
the theoretical background, used for the
design. The theory serves as a framework
of how to order space and to create forms in
the landscape. Focus in the design will be on
ecology, sustainability and aesthetic values.
Naturally, the designs should also answer
to the social needs of the area. However,
to understand a landscape design, first it
is necessary to understand the definition of
landscape.
Outside the landscape profession the
word ‘landscape’ tends to be used only for
visual elements and then mainly to do with
vegetation, specific designed spaces, or to
describe the total impression of a rural view.
In contrast, landscape architects do not only

Landscape design
think of the medium with which they work,
the landscape, as that which is seen; more
important, they think of it as that in which
we all live, the totality of our environment
(Beer, 1990). Nan Fairbrother (1970) one of
the influential writers about the quality of the
environment and the role of the landscape
architect put it:
LANDSCAPE = NATURAL HABITAT + MAN
The natural habitat of the landscape is formed
by biotic and abiotic processes. Humans have
influences on the natural habitat to create the
landscape in its visible form by its economic,
social, and technical processes. In this view,
the landscape is always under influence of
processes in time and cannot be seen as
a static fact. This is an important approach
in my design. My objective is not to make a
final, static design, but a framework in which
processes can take place.
Processes in the landscape take place with
different speeds. “High-dynamic”, human
processes, connected with flexibility, tend
to alter fast under influence of economy
and technology. An example is the relatively
fast agricultural land-use changes, even in
the area of Amendoeira da Serra. Under
influence of subsidies, former abandoned
fields were transformed into forest plantations,
just in a couple of years. On the opposite,
natural processes and aspects like nature
conservation, landscape elements, water
resources, open-air tourism and some forms
of extensive agriculture are more concerned
with stability and harmony in order to reach an
optimum and can be called “low dynamic”.

A concern of a landscape architect is to
deal with the speed differences between
processes. A solution is to create a
framework of low dynamic processes in
the form of natural elements like wood and
scrublands, and an avenue of trees. Outside
the framework, high-dynamic processes,
like (intensive) agricultural can take place.
If a land-use change occurs, only the space
outside the framework will be altered, and the
framework, which gives the green structure or
form to the area, remains the same. In this
way, a sustainable landscape can be created,
which offers enough flexibility for economic
changes.
This flexibility is needed in the study area.
By creating a framework, space is offered
for different economic activities, mentioned in
the scenarios, (local production, hunting and
tourism), to be combined in the landscape.
If one turns out, not to be working, flexible
adjustments can be made, without changing
the main landscape structure.
Approaching the landscape as a process
signifies that the landscape cannot be seen
as a collection of single elements, but that
there must be a deep relationship between
the elements. Anne Spirn (1988, 1998)
refers in the context to the definition ‘Deep
structure’. She defines deep structure as
the fundamental geologic, hydrologic, and
bioclimatic processes. In order to create
a sustainable design, it is important to
understand the deep structure, so human
actions will be located within the boundaries
of the natural processes. These processes
together with culture through time, creates
the unique spatial characteristics of a place,

the ‘deep context’. The deep context is
the underlying organisation that forms the
landscape. So form is not the result of chaos,
but is ordered, like iron mortar on a plate of
glass, that models itself on the forces of the
magnetic field (figure 57).

figure 57 forces of the magnetic field. (Vrijlandt,
2000)

When designing a landscape, humans
can change the form of the landscape.
Sometimes this is achieved by manipulating
the processes behind the landscape. Mainly
during the last centuries, humans created
forms in the landscape, not based on the
deep context of the place, but on modern
technology. Landscapes, mainly through
Northern Europe lost their own character
and became standardised, only suitable for
modern agriculture. My intention is the use
forms, which promotes the area’s economic
development. However, main inspiration will
be translating deep context into visible forms
of nowadays culture. In this way, it is possible
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to make the landscape legible, so people can
understand and appreciate it. In addition, my
purpose is to create a landscape that will
characterize this area and its culture, in order
to give its own spirit and identity (genius loci),
and to become a unique place on earth.
Until now, the design theory was mainly
focused on the ecological and process part
of the landscape. However, to come to a
sustainable landscape design with aesthetic
values, it is also necessary to understand
the landscapes and scenes which humans
prefer. Environmental psychologists Rachel
and Steven Kaplan (1975, 1987) carried out
a research on landscape preferences and
constructed their model of environmental
preference.
The results of the research suggest that
humans in general have a strong preference
for the presence of certain resources such
as water or abundant food that humans
can exploit. Humans also have a fondness
for environments that provide rapid,
comprehensible information to estimate the
level of danger. Scenes that exhibit both may
offer prospect and refuge. Prospect is the
ability to gain an open, unobstructed view of
the environment, whereas refuge is provided
by safe, sheltered places where a person
Characteristics of
information
Immediate
Inferred or predicted

Understanding

might hide. Some researchers (e.g., Balling
& Falk, 1982; Heerwagen & Orian, 1993,
from Bell, Greene, Fisher & Baum 2001) note
the resemblance between these landscapes
and the African savannah, where many
believe our species evolved. The montado
landscape features strong similarities with the
savannah and therefore high appreciation of
this landscape will be expected. Two general
dimensions underlie the results of Kaplan. The
first is the presence of nature. Humans have
a strong preference for natural environments
above urban ones. Second, people prefer
scenes that facilitate travel and way finding by
not being both too open and without definition
or so closed that they obstruct our vision and
travel.
Concluding, people like scenes that are
understandable and make sense to them. In
addition, people also prefer scenes that are
not too simple or dull. Humans like scenes
that are engaging and involving, scenes that
contain some mystery.
The Kaplans have organised information
dimensions into a preference matrix with four
main components (see figure 58)
1. Coherence, or the degree to which
a scene ‘hangs together’ or has
organisation. The more coherent, the

Exploration

Coherence

Complexity

Legibility

Mystery

figure 58 organization of the Kaplan and Kaplan Model of Environmental Preference (S. Kaplan, 1987)
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greater the preference for the scene,
until it becomes boring
2. Legibility
or
the
degree
of
distinctiveness that enables the
viewer to understand or categorize the
contents of a scene. The greater the
legibility, the greater the preference,
until it becomes dull
3. Complexity, or the number and
variety of elements in a scene. The
greater the complexity (at least for
natural scenes), the greater the
preference, until it becomes a maze
4. Mystery or the degree to which a
scene contains hidden information so
that one is drawn into the scene to try
to find out this information (a curving
path). The more mystery, the greater
the preference, until it becomes a
nightmare
Coherence en legibility relate to understanding
or ‘making sense’ out of the environment
(being able to comprehend it and what is
going on in it). Complexity and mystery can
be considered aspects of ‘involvement’ with
the environment, or the degree to which one
is stimulated or motivated to explore and
comprehend it. Coherence and complexity are
thought to require less inclusion or analysis,
whereas legibility and mystery require more
processing (Bell, Green, Fisher & Baum
2001). So in order to create a landscape,
which is highly appreciated by people, it
should contain all these four elements.
Kevin Lynch used the term legibility in his
famous work ‘The image of the city” (1960).
In this book he uses tools to achieve some
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the elements mentioned above in an urban
setting. He describes the visual quality of
three American cities by analyzing the mental
image, which inhabitants and visitors have of
the city, with special attention to its legibility.
Lynch defines legibility as the degree to
which an environment is easily learned and
remembered. His theory of how a city is
build up can also be applied in the natural
environment, for example, for tourists to find
their way in outdoor environments.
He classifies the city image in five elements.
These elements may be defined as follows:
1. Paths. Paths are the channels along
which the observer moves.
2. Edges. Edges are the linear elements
not used or considered as paths by
the observer. They are the boundaries
between two phases, linear breaks in
continuity.
3. Districts. Districts are the mediumto-large sections of an environment,
conceived of as having twodimensional extent.
4. Nodes. Nodes are points, the strategic
spots in a city into which an observer
can enter, and which are the intensive
foci to and from which he is traveling.
5. Landmarks. Landmarks are another
type of point-reference, but in this
case the observer does not enter
within then, they are external.
These elements, mentioned by Lynch, can
also be applied in a rural setting. Paths are the
most important elements to structure the area.
The identity of a path in a design improved in
different ways, for example, by increasing
a concentration of certain activities along a

path, by improving the continuity of a path by
using trees or the same kind of pavement, or
by giving a path a certain direction.
At the moment, the ability to orientate
yourself in the study area is quite difficult,
due to the similar appearance of many hills
and roads. By paying more attention to paths,
vegetation to distinct areas and landmarks,
like a monte, I want to give more distinctive
structure, identity and meaning to places in
the landscape. This can be very helpful for
tourists, who just spend a few days or a week
in the area.
As last part of the theory, the improvement of
the climatic circumstances in the landscape
should be mentioned. In an area with climatic
extremes, like in the study area, mitigation of
the climate is one of the primary objectives of
a landscape architect.
Within each climate region, many small
climates can be found, called microclimates.
These places can be as large as a valley
or as small as corner of a backyard. The
slope of the ground, its surface composition,
the direction and intensity of wind and sun,
topography, nearby bodies of water and other
factors combine to create these variations. In
landscape architecture, climatic modification
is attained through the use of vegetation,
siting of buildings, the use of different ground
materials, and topographic features, either
as they exist or as they could be constructed
(Marsh, 1983). In the area of Amendoeira da
Serra, main concern is the excessive heat
in summer time. This can be reduced by
protective shading with (deciduous) trees.
Large bodies of water also have an effect
on the local climate. By absorbing heat,

they keep temperatures warmer when it is
cold. Through evaporation, they keep places
cooler when it is warm. By planting a shelter
belt, buildings can be protected of prevailing
cold winds in wintertime.
1.3 Landscape design
Now the task has come to translate the
scenarios and theory into a landscape design.
The design is based on the natural processes
of the landscape, and answers the social need
of the area: the creation of employment. Also,
human preferences are taken into account, as
well as microclimate improvement.
The purposeful interaction between human
interventions, in a natural environment, results
in a design with rational forms in contrast with
the natural landscape.
The landscape design will be explained
according to different layers in the landscape:
areas, lines and points, and clarified with
simple sketches (figures 59-67). The used
layers refer to the districts, paths and
landmarks, mentioned by Lynch.
The development of wood and scrublands,
as mentioned above (p. 44) is a lowdynamic process. Centuries will pass
before the optimum succession level, the
subsclerophyllous oak forest, (figure 43), will
be reached. The development of wood and
scrublands will take place on the steep and
moderate hills at the margins of the area. Due
to the high erosion risk this land is not suitable
for agricultural use.
In the first place, this area is mend for nature
development. Landscape managers will be
appointed, like in the first scenario, to take
care of nature development and protection,
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=

+
figure 59 wood and scrublands

figure 60 montado

figure 61 planes in the landscape

=

+
figure 63 olive grove

figure 62 avenue

figure 64 lines in the landscape

+
figure 65 existing village and montes
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=
figure 66 new buildings, hunting lodges, factory and tourist resort

figure 67 points in the landscape

Landscape design

the montado system. Field rotation will take
place between animal grazing, cropping and
leaving the land fallow. High quality local
goods can be produced according to the
second scenario.
Besides agriculture, also tourism, hunting
and a certain level of nature development can
take place on the fields (scenario 1.3 and 4).
However, agreements between the different
parties have to be made to avoid problems
between the different activities

created. A main line will be created by avenue
trees along the main road that will serve as a
spine for the structure of the area (figure 62).
Furthermore, sub lines like ribs, will be formed
by planting olive trees in the valleys (figure 63
and 64).
The avenue trees, planted along the main
road, run from south of the village towards
the tourist resort in the northeast. The trees
will serve as orientation line for visitors,
improve the microclimate and will stress the
importance of the road in the area. The olive
trees are able to grow in the more wet valleys
compared to the surrounding hills. This
results in a more explicit form and direction in
the landscape.
Some reference points already exist, like
the village and the montes (figure 65). The
presence of the montes will be emphasizing
its geographically high position by adding
trees around the buildings. The trees have
also a positive effect on the local microclimate
and can offer some products, like fruit or nuts.
The hunting lodges will be build at the borders
of the montado fields and the scrublands. At
these spots, the cabins are quite isolated that
will give the hunters a feeling of freedom. The
tourist resort will be build near the waterfall of
Pulo do Lobo in an area with already mature
exotic tree species, which provides this area
of an outlandish character.

The area of the montado fields, having a low
legibility for its visitors, needs structure and
orientation. The topography lacks variation;
gentle hills with scattered trees appear to
look everywhere the same. By adding lines
and reference points in the landscape,
differentiation and direction elements will be

The landscape design shows an image of the
area on an abstract scale level. However, to
give a more realistic impression of this design
as with the scenarios, a hypothetical situation
will be described. Furthermore, the mentioned
areas, lines and most interesting points will be
developed into detailed designs.

scrublands
montado
avenue
olive grove
village
monte
tourist resort
factory
hunting lodge

1 km
figure 68 simple sketch of landscape design

with an eye on increasing biodiversity and
balancing the wild population.
The wood and scrublands offer also space
for hunting, tourism and the production of
agricultural goods (scenario 2, 3 and 4). For
these activities to take place, guidelines have
to be made in order to disturb the nature as
less as possible.
On the gentle and moderate slopes, montado
fields will be extended. This is a low-dynamic
process, like wood and scrublands, but takes
far less time to be fully developed. Oak
trees take decades to reach their maturity.
Therefore, if land-use changes are needed in
the future, my preference is to let it happen on
the montado fields.
The main land-use purpose is to be used for
extensive agricultural practices according to
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figure 69 map of landscape design
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1.4 possible situation
Walter wipes away the sweat on the fore head
and gazes desperately in the distance. This
nervous feeling he didn’t have for a long time,
his heart was beating fast and he didn’t know
what to do. His best friend Peter sat on a stone
and sulked: ‘It is all the fold of the girls!’ Sara
and Jessica were standing at a safe distance,
looking very annoyed at him. ‘If you didn’t
drop the map in the river, we wouldn’t get lost
in the first place’, Jessica said. ‘ and Peter
don’t act like a baby and stop sulking. Help
finding us a way out of these scrublands’
The group of four friends left the tourist resort
early this morning to have a long hike in the
area. With good sprits and a backpack full of
food they headed towards the river to follow
it upstream until the watermill. At this point, a
trail led into the wood and scrublands, which
would pass over the montado fields, towards
the village.
However, at the beginning of the trip, John
river(valley)

village

wood and
scrublands

factory

montado

monte

exotic tree
species

tourist
resort

olive grove

hunting
lodge

avenue

road

water reservoir

trail

dropped the map of the area in the river.
The current was too strong to get it out,
and the friends continued the trial without
guidance. The watermill was easy to find, but
somewhere in the scrublands the group got
disorientated and were lost.
Walter had enough of the helpless situation.
‘Let’s walk to the top of the hill’. He proposed.
‘From there we will have a wider view over the
area and maybe we will see the open fields’.
The group agreed and off they went. After an
hour of climbing hills, and descending them
again the group reached finally the end of the
scrublands.
Rolling hills, dotted with oak trees where
spreading in front of them. A more relaxed
feeling was coming over Walter, but still he
didn’t have a clue where he was. Standing
at the top of the hill he saw a pattern of olive
trees bending through the little valley below
him. ‘Hey’, he said. ‘Let’s follow these olive
trees; I feel that must be the right way’. Pacing
through the orchard for time, Sara noticed a
house, surrounded with trees, on the top of the
hill. ‘I know where I am now!’ she exclaimed.
‘Yesterday we visited that farm; it is the place
with all those funny pigs’. In great excitement
the friends followed their way.
Near the monte the group met a farmer, who
was working on the fields. Sara approached the
man and with her best Portuguese she asked
the shortest route towards the village. After a
few minutes she came back and escorted her
friends to the top of a hill. ‘The farmer said
that at this point you can see the tree avenue
towards the south’. Sara continued ‘All right,

I see it over there’, pointing at the distance.
‘We have to keep these trees as a reference
line and walk towards the southwest’.
It was already late in the afternoon and the
group had run out of their food supplies.
Empty stomachs were dominating the fast
walking rhythm. Half an hour later, the group
reached tired, but satisfied the village. They
landed on a small terrace and ordered a local
speciality: Crepes with Iberian ham and some
cold drinks. (For the recipe see appendix p.
108). Cheerful the friends started talking
about the unexpected and exciting events
of this day. ‘The scrublands are really a big
maze’. Peter said while biting on an ice cube.
‘In the beginning it was fun to be lost, but after
a while I got worried. The sight is so limited
with all the high shrubs’. Jessica continued:
’It was a good idea of you Walter to orientate
ourselves on the top of the hills’. Luckily the
scrublands are not too big. I don’t like the
idea of being attacked by a wild boar, or even
worse, by a lynx!’ The friends started laughing
out loud, happy to be back safe in the civilized
world.
ordered a local speciality: Crepes with Iberian
ham and some cold drinks. For the recipe see
appendix p. 108. Cheerful the friends started
talking about the unexpected events of this
day.
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figure 70 top view of montado

figure 71 cross-section of montado
from southwest to northeast
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Detail
2.1 Montado
Montado is an agro-silvo-pastoral farming
system. Trees are scattered around in fields
used for cropping and animal grazing. In
this area, the main tree specie is holm oak
due to the dryness of the area. However,
on the cooler north side of hills cork oaks
can be found. The density of the oaks trees
varies from 10 to 40 trees per hectare. The
regeneration of trees is important in the
maintenance of the montado landscape.
Farmers have to protect the new, small trees
from animals and machines by putting fences
around them.
Animals used for husbandry on the fields are
cattle, sheep and the Iberian pig. The Iberian
pig is native in the area and is going to be
reintroduced there after an absence of more
than fifty years. Pigs need shade to prevent
the skin from sun burning, so it is important
to have a high tree density. Shade will also
improve the microclimate; it will be less hot in
the fields during summertime.
To limit the risk of erosion, stress must be put
on shifting animals to other fields on time and
not to keep too many animals per hectare. For
cattle the maximum is half a cow per hectare,
for sheep 3 and for pigs one per hectare. Pigs
and cows cannot be held on fields with a
slope of more than 12% due to an increased
erosion risk.
To improve the soil condition and to create a
more attractive view, flowering plants will be
more stimulated to grow on the fields. Plants
of the pea family (Leguminosae) are very
suitable for this. These plants have the quality

to bind nitrates in the soil and so fertilize it,
they can serve as food for animals and they
have a very attractive colour, ranging from
white to yellow.

figure 72 photo image of montado

77

Design
high

difference
in
altitude

low

contour line
holm oak
olive tree

figure 73 top view of olive grove

25 m

figure 74 cross-section of olive grove
from west to east
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Detail
2.2 Olive grove in the montado
Besides the two main rivers and water
reservoirs, the valleys in the study area have
the highest moisture level. In the landscape
this is noticeable by the appearance of a
more lush vegetation cover and seasonal
brooks during wintertime. I want to stress this
difference in the landscape by planting trees in
the valleys. In this way, the different humidity
level in the fields will be more noticeable
for people, so the legibility of the landscape
will be increased. Because of higher water
availability, the valleys are suitable to grow
tree species other than holm oak. My
preference favours the olive tree, which is
native to this area and will be a beneficiation
for the biodiversity. This tree species is also
already present in some valleys.
The olive trees will be planted in the valleys
through the montado fields which run from
the higher central plateau in a radial shape
towards the two main rivers. By planting
olive trees in the valleys, the radial shape
of the landscape will be made more explicit.
Near the plateau, the valleys are small and
olive trees will only planted in single rows.
Continuing towards the river, the valleys are
getting broader and more rows of olive trees
can be planted next to each other. The rows
will be planted in rigid lines, representing
the human influence on the landscape and
accentuating the deepness of the valleys.
The greyish foliage of the olive trees provides
an attractive contrast with dark green leaves
of the holm oak so more variation is created
in the landscape, which makes it more

attractive.
The olive grove has also an economic
purpose: The olives can be used in local
dishes or processed into olive oil which can
be sold to visitors or in shops.

figure 75 photo image of olive grove
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figure 76 top view of avenue

the plateau

road running over highest part of
the plateau

accentuate the road by planting
trees along the road

avenue is visible from many places in the
area and can serve as orientation line

figure 77 reasons to plant trees along road
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2.4 Avenue
The main road in the study area goes from
the village in the southeast toward the
waterfall of Pulo do lobo, in the northwest.
For several reason I want is to plant trees on
both sides of this road. First, this road follows
an imaginary line running over the highest
points of the plateau which divides it into two
parts. At the northern part, the valleys are
running towards the Ribeira da Terges and
in the south towards the Guadiana River. By
planting trees along the road, this line will be
accentuated and can serve as orientation line
for visitors, as the avenue with trees will be
visible at many places in the area. See figure
77 .Another reason is to provide shadow on
the road which improves the microclimate.
In this area excessive heat and intensive
solar radiation occur during summertime.
The need for shade is generally greatest in
the hours between 11 A.M. and 4 P.M. when
high solar intensities are coupled with high
air and ground temperatures, (W.M. March,
1986). At this moment of the day, the position
of the sun is south to southwest. With the
southeast/ northwest orientation or the road,
trees should be planted on both sides of the
road to provide shadow during the hottest
hours. (See figure 79 and 80).
Lastly, trees planted along the road have a
great aesthetic value by bringing variation
into the landscape.
Taking future processes in account, the road
coming from the south towards the village
has another cross-section than the road
going from the village towards the tourist

figure 78 photo image of avenue

resort. Until the village the trees will have a
bigger distance towards the road than at the
second part. Because when the possibility
of ‘urban development’ takes place in the
village, a need for a broader road, a new
sewer system or electrical wires might be
created. (The chance this will happen in the
direction of the tourist resort is very small).
These developments take normally place
along the main road. By calculating this claim
of space already in the design, the removal of
trees along the road can be prevented (see
figure 81).

Another aspect to take into consideration is
the harsh climate and the poor soil conditions.
This makes it hard to find a suitable tree
species to plant along the road. Native species
have my preference due to beneficial effects
for the biodiversity. However, the tree variation
in this area very limited and this made me
also search beyond borders taking in account
some side condition. The exotic specie must
have a shape which would fit in the area. In
a city, exotic shapes can be used, but this
would mismatch in a rural environment. For
the colour of the foliage it has to preference to
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figure 79 shadow patterns between noon and 4 P.M. associated with the shadows of the
avenue. Shade is most critical between 11 A.M. and mid-afternoon when air and ground
temperatures are highest. (idea W.M. March). To provide the avenue of shade during these
hours, trees should be planted on both sides of the road.
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figure 80 extend of afternoon
shadows

4 pm shadow

Detail
differentiate of the dark green of the holm oak,
so it will stand out in the landscape. Taking
this in account, my first choice is the mesquite
(Prosopis). Mesquites are very adaptable and
tolerant of adverse conditions and exposure.
Besides mesquites more species are suitable
for this area and an inventory of these trees
and their characteristics are listed in box 1.
However, to know which species adapts best
in the study area, a local nursery can be start
up growing different species from seed as a
test.
figure 81 cross-section of avenue from the south towards the village. Trees are planted
further from the road, taking in account future developments

figure 82 cross-section avenue from the village towards the tourist resort
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Box 1 Suitable tree species for avenue
Prosporis alba
Mesquite
Partly evergreen to evergreen
Soil: Widely tolerant. Best in deep soils with a high
water table.
Sun: Full to reflected sun
Water: Widely tolrerant once established, from
little to none or ample. Best with deep periodic
irrigation, especially in summer for faster growth.
Temperature: Hardiness varies with variety. Plants
endure all but severst winters.
Maintenance: Periodic to none depending on
location and tree type.
Planting: Mesquites can be grown from seed, but
take 2 or 3 years.
Can live on little water, but adverse conditions keep
them small and cause them to develop twisted
forms. When given regular irrigation, it gains
size but keeps its picturesque form. Mesquites
have an outstanding character and blend with a
garden or natural environment equally well. Once
a mesquite has obtained a desired size its growth
will be slowed by reducing irrigation.
P. alba is perhaps the fastest-growing mesquite
and is quite vigorous. Rough dark trunks tend
to grow more vertical than other types. Crown
is spreading, blue-green and dense. Has yellow
flowers; catkins in springtime.
P. chilensis is rapid growing and needs 7 to 12
meters for proper development. Foliage is more
open and ferny and the tree is more evergreen.
In mild winter areas it keeps its leaves all winter,
but will lose them with sharp cold. Crown and form
are usually symmetrical
P. glandulosa is quite different from other
mesquites, foliage is brighter green with large
leaflets and a weeping form. This species tens to
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be completely deciduous in winter
Albizzia lebbec
Parrot tree
Large deciduous tree, 18-24 in height with
spreading crown; flowers greenish white, fragrant;
foliage light.
Fast growing, tolerates full sun, mild frosts, drought
resistant.
Used for avenue and canal plantations, valuable
timber.
Ceratonia siliqua
Carob
Evergreen
Soil: Prefers sandy soil with good drainage.
Accepts some alkalinity.
Sun: Part shade to full or reflected sun.
Water: Drought tolerant, but grows fastest and
looks best with deep widely space irrigation
Temperature: Young trees are tender to cold below
-4 C. Mature trees may suffer only superficial
foliage damage at that temperature and are known
to survive freezes to -8C and below.
Planting: Grow from seed. Plant young trees in
spring after frost danger is past.
Native to the eastern part of the Mediterranean.
Usually seen as a very dark green, dense, widespreading tree, sometimes pyramidal in form. The
carob has crinkled leathery leaflets and a heavy
trunk. Males have attractive pinkish blossoms in
spring with a pungent odor. Females have small
red blossoms that produce dark flat pods..
Subject to windbreaks. Beans and flowers litter.
Geijera parviflora
Australian willow
Evergreen
Soil: Tolerant. Needs good drainage.

Sun: Full to reflected sun. Tolerates part shade,
but looks thin and spindly.
Water: Tolerates drought when established. To
promote growth, supply moderate to ample water.
Once it reaches the size you want, taper off and
give only deep, widely spaced irrigation.
Temperature: Tree may defoliate if temperature
reaches around -8C and lose branches below
that, but it recovers quickly.
Maintenance: Little
A graceful, weeping tree with medium green, finetextured foliage. Willowlike weeping form, light
shade, rustle of leaves. Used in patio and street
tree. Effective in grove or row plantings as a
visual, wind or sun screen. Does well in neglected
areas.
Pistacia atlantica
Algarian pistache
Semi-evergreen to deciduous
Soil: Tolerant. Best in deep enriched soil with
good drainage. Tolerates alkaline soil conditions.
Sun: part to full or reflected sun
Water: Moderate until established, then deep
periodic irrigation. Give plants deep soaking even
if planted in lawn.
Temperature: Hardy to cold. Accepts heat
Maintenance: none to occasional.
A neat, clean tree, round-headed to pyramidal,
with an erect trunk and compound, medium green
leaves. Originally from the Canary Islands and
the Mediterranean region to the Caucasus and
Pakistan. Growth is slow to moderate. Used for
Patio, street or lawn tree.
(source: Duffield & Warren, 1981)
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figure 83 top view of Mediterranean scrubland

figure 84 cross-section of Mediterranean scrubland
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2.4 Nature
On the marginal places, along the two
main rivers, Mediterranean scrublands
already exist. This biotope integrates
herbaceous, shrub and tree species well in
an appreciable density, sometimes being
almost impenetrable. My intention is to let this
biotope appear on places where the slopes
are too steep for agriculture. In this way, a
larger habitat will be created for some animal
species, like the lynx.
Dominant tree species in the Mediterranean
scrublands are the holm and cork oak. The
undercover exist out of climbing plants
(Moneywort, Honeysuckle, Rasparlíngua,
Sarsaparilla, Norsa-preta), large shrubs
such as Viburnum, Broom, Almond, Arbutus,
Kermes oak, Hawthron, White heather, Black
broom, various species of Rockrose and
grasses such as the orchids Limodorum
abortivum and Cephalanthera longifolia,
the Bocas-de-lobo, the Erva-bicha, the
Aristolochia longa and the field Hyacinth
to mentions only a few (naturlink; http:
//lynxpardinus.naturlink.pt/mediterranean_
scrubland.html).
The agricultural land which will be taken out
of production and transformed into wood and
scrublands has poor and exhausted soil.
Because of this, mainly pyrophitic shrubs
will appear in the first couple of years. Sharp
boundaries between shrub types rarely occur.
The species composition gradually changes
in the rolling topography due in space
(horizontal or vertical structures) and in time
(succession). Species of the Labiatae family
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figure 85 photo image of Mediterranean scrubland

dominates the crests composed of Lavandula
stoechas, Rosmarinus officinalis, Tymus
mastichina ssp, donyanae, together with
Avena barbata, Cistus libanotis, Halimium
commutatum, and Leucojum trichophyllum.
Further down slope, the ‘monte blanco’
(white scrub) ecosystem develops with the
thorny Ulex australis, Ulex argentes ssp.
Subsericeus, and the Halimium halimifolium.
Sometimes present are Cistus salvifolius,

Cystisus grandiflorus, Dianthus hinoxianus,
and Fritillaria hispanica.
In the wetter areas at the bottom of the
slopes, the ‘monte negro’ ecosystem (black
scrub), heath dominates the scrubs. Species
appearing here are Calluna vulgaris, Erica
umbellate, E. scoparia ssp. Scoparia, Genista
triacanthos, and Cistus psilosepalus.
The horizontal scrub composition is based
on distance to soil water. The ‘monte blanco’

Detail
ecosystem receives some summer supply,
while the ‘monte negro’ benefits from soil
water all year round.
(naturlink;
http://lynxpardinus.naturlink.pt/
mediterranean_scrubland.html).
The shrubs will improve the soil conditions so
other species are able to grow. However, this
is only the case if the shrubs vegetation will
not create a dominant monoculture in which it
is too difficult for other species to flourish. To
prevent this from happening, humans should
interfere in the plant succession process in
order to help some plant species to grow
and discourage or remove others. In this
way a vegetation type develops which can be
associated the original, primitive cover. These
species often produce longer-lived individuals
with a higher biomass and large structural
development than the pyrophitic shrubs. They
bear inconspicuous (and often incomplete)
flowers, producing large, fleshy coloured fruits
and produce a better controlled environment
(moisture, temperature, nutrients). To this
group belongs Pistacia lentiscus, Phyllirea
angustifolia, Myrtus communis, Daphne
gnidium, Osyris quadripartite, Quercus
coccifera, Chamaerops humilis, Rhmnus
lycioides ssp. Oleoides, Pyrus bourgaeana
and others. Their advantaged mentioned
above prevail in the advanced and mature
stages as their structural development takes
a long time to complete. Clearly, this stage
of scrublands is the most interesting one for
humans and animals.
The Mediterranean scrublands provide food
home and shelter for animals like smallspotted genet (Genetta genetta), wild boar

(Sus scofa), fox (Vulpes vulpes), booted
eagle (Hieraetus fasciatus), woodchat shrike
(Lanius senator), cetti’s warbler (Cettia cetti),
European rabbit (Oryctolagus cuniculus),
Iberian
wall
lizard
(Psammadromus
hispanicus), and the Egyptian mongoose
(Herpestes ichneumon).
Also humans can benefit of the products
created by nature. Herbs like thyme and
rosemary can be used fresh in local dishes or
sold to shops in a dried form. A local beverage
can be brewed of the berries of the strawberry
tree and quality honey can be made of all the
flowers growing in the scrublands. The wood
and scrublands, in combination with the
montado fields, are great hunting grounds
and not to forget, have with all their colours
and scents a high tourist value. In the area
of Amendoeira da Serra, the wood and
scrublands is an essential ingredient for a
sustainable and highly aesthetic landscape.

figure 87 rosemarinus officinalis

figure 88 arbutus unedo

figure 89 myrtus communis

figure 86 pistacia lentiscus

figure 90 cistus ladanifer
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figure 93
the Nabatean catchment
system carefully guides water
by dikes into places where it
can be stored or used to grow
crops or plants

Detail
2.5. Tourist resort
During the sixties and seventies of the last
century, exotic tree species were planted in
an area near the waterfall of Pulo do Lobo to
make the place more attractive for tourists.
The ultimate goal was to build a tourist resort.
However, due to the revolution in 1974, the
plans for the resort were put aside.
In order to vitalize the local economy, my plan
is to build a tourist resort in the area where it
meant to be built 30 years ago. Visitors’ target
group will be highly educated people with
environmental awareness, and some need for
luxury from Portugal or abroad. These people
are looking for cultural, but active holidays for
a week or just a weekend. To select a site
to build a resort, I took several aspects into
account, like direction to the sun, distance to
the main road and prevailing wind direction
(northwest). The spot I chose is situated near
the main road, on a slope facing the west,
next to a water reservoir. This spot benefits
from a cooling wind during summer time and
a nice view over the lake.
The design of the resort should also answer to
several side conditions. In the first place, the
resort must be sustainable, in development
and use. This means encouraging the use of
local materials, reduce the amount of energy
used for heating and cooling by using earthsheltered structures, promote water recycling
and the use of solar power. My intention is to
construct a small, major building, containing
some apartments near the lake, and some
single cottages more up hill.
The buildings are integrated in the relief,
but the shapes are strait lines, based on
human rationality. In this way a contrast is

made between the natural landscape and the
built environment. The roofs will be flat and
overgrown with fragrant flowers and herbs.
A swimming pool will be build in front of the
major building. The basin will lie partly in
the ground and partly in the lake. The main
entrance is situated on the first floor of the
main building and can be reached by a side
road of the main road. In the outdoor space of
the resort, I want to create a Mediterranean
rock garden, which is adapted to the local
climate and doesn’t need extra watering.
In the garden many fragrant and colourful,
perennial flowers and herbs will be planted
like, lavender, sweet violet, hottentot fig, bush
lantana, feathery cassia and brittlebush. Trees
like pistachio, laurel, olive, and fig fit into the
Mediterranean atmosphere and provide
shade, just like carob and Australian willow.
Along the banks of the lake, some meters
of space will be given for natural vegetation
to flourish. At this spot, the fluctuating water
level of the lake should be taken into account.
Several years ago, a dam was constructed
in order to make a water reservoir. To show

the visitors that this lake and dam is manmade, I want to have the dam only covered
with grass. In this way, it will stand out in the
area. To make the dam even more visible, a
wooden construction will be placed along the
dam on the south side. The construction will
be 1,5 meter broad and guest can sit here to
enjoy the scenery.
On the north side of the dam, a construction,
called the Nabatean catchment system will be
made in the seasonal stream to encourage
the water to flow wider through the valley
so more surface will be irrigated. In this way,
humid loving plants can grow here, in contrast
with the dry Mediterranean garden. The
catchment will serve as a visible continuation
of the by man made water reservoir. A detail
of the catchment is shown in figure 93.
At some parts surrounding the lake, an exotic
forest already exists. I want to keep it that
way so a nice contrast is shown between the
resort with the gardens and the surrounding,
wilder vegetation. Some trails will be made
around the lake, so the visitors can enjoy the
gardens and forest for a short walk.

figure 94
view on tourist resort
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figure 95
The first model has an orchard of almond or citrus trees. On the east and
west side, two patio trees, like carob, are planted. On the north side, a wind
and background sreen is made mesquite and australian willow. In the back
lawn is space for two ornamental trees. The screen has a round form, which
makes is more easy for the wind to curf off to the sides.
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figure 96
The second model has attractive, deciduous trees planted on
the south side. On the east and west side, a row of citrus trees is
planted. A big patio tree is placed in the bachyard, in front of the
wind and background screen.
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figure 97
The third model has on the southwest side of the building a constructions on which vine, or other climbing plants can grow. Deciduous trees are planted on the south side. These trees provide the
house of shadow during summertime and of sun in the winter. On
the east and west side is space for orchard trees. At the north side
is a wind break and background screen of different tree species
planted.

5m

5m

figure 98
The trees in the last model are planted in an oval shape with the house
as centre. On the northeast side are two deciduous trees planted and on
the west and east side orchard trees like citrus of almond. The wind and
background screen is place from the west to the north, where the prevailing, cold winds come from.
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2.6 Monte
The farm houses of the big, former estates are
called montes. They were built on the top of a
hill to oversee surrounding the fields. Four of
them can still be found in the study area. My
plan is to plant trees around the montes for
several reasons. Firstly, I want to improve the
visibility of the montes in the landscape so they
can serve as a landmark in the landscape,
a point of recognition. Secondly, it has an
aesthetic function. Trees are beautiful to look
at, especially when the trees are blossoming
or having a special autumn colour. Besides
beauty, tree species can also be chosen for
fruit and nut production, or valuable timber. In
this way, an economical function can be given
to the trees. However, most important function
for me, is improving the microclimate around
buildings. During summer time, it can be very
hot in this area, up to 40 degrees with a very
strong sun radiation. Trees in full foliage can
block the hot sun rays and provide shadow.
During wintertime, the sun can heat the south
side of a building, creating a comfortable
temperature.
I made four different planting schemes, so
farmers can choose the model they like most,
or combine parts of different models. Important
to note is that all the montes should use the
same tree species around their buildings. In
this way, a uniform look will be given of the
montes in the landscape. The tree species
that can be used are listed in box 2.
All four planting schemes are based on the
same principles; trees are planted on the
east and west side of the house, in order to
92

block the morning and evening sun in summer
time. On the north side, a variety of trees in
different shapes are planted in rows of 1-3
wide, with scrubs underneath. This permeable
screen has the function to protect the building
of cold winter winds and the trees also serve
as a background screen; the white building
will stand out in a dark green surroundings.
Trees located in the south should not interrupt
winter sun into the shelter, which can create a
warm space. Deciduous trees are perfect for
this spot. The south side of the house should
be protected by roof overhangs, awnings, or
arbours that prevent the sun from reaching
the buildings in summer time and allows
heat gain during the winter season. (Melby &
Catchcart 2002). Just as with the trees, used
for the avenue, the best is to nurse the tree in
the local area in order to find out which trees

are suitable to grow in this area or not. When
the trees are planted around the monte, they
need special care or pruning and watering, for
some species, all their life.

Deflected
over by
massa
Filtered by
leaves, twigs
and branches
Passes under, reduced
in velocity

figure 99 shelterbelt and wind control
(Vanderweit, 1982)
Winter

Summer
sunset

sunrise

morning

afternoon
noon

south
figure 100 the summer sun is high in the sky and
appears to pass directly over this home. The hot
sun, shown by the red colour, is what requires
modification with shade-producing plants of roof
overhangs (Duffield and Jones, 1981)

sunrise

sunset
afternoon

noon

morning

south
figure 101 the winter sun appears low in the sky
and shines for a much shorter time than in summer. (Duffield and Jones, 1981)
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Box 2 Suitable tree species to plant
around a Monte
Patio trees
Grevillea robusta
silk oak
Evergreen
Soil: tolerant. Prefers deep soil. Good drainage
is essential.
Sun: Part, full or reflected sun.
Water: Best with deep spaced irrigation. Accepts
more water with good drainage. Tolerates
drought when established but grows slowly and
looks poorly
Temperature: Young trees are more sensitive,
damaged at about -4 degrees
Maintenance: None to occasional
Erect and columnar to pyramidal in form, silk oak
grows rapidly in height when grown in deep soil.
Medium to dark green fernlike foliage densely
covers the tree. Dens flat clusters of colorful
yellow-orange flowers appear in spring on short
leafless branches of old wood; they attract birds
and bees.
Ceratonia siliqua
Carob
See page 84
Milia azedarach
Chinaberry
Deciduous
Soil: Tolerant
Sun: Par, full or reflected sun.
Water: moderate to spaced irrigation. Tolerates

lawn watering
Temperature: Hardy. Accepts
desserts.
Maintenance: Seasonal

heat

of

low

The chinaberry grows very easily form seed and
grows rapid in youth. Crown can be dense, open,
irregular or umbrella like according to selection.
Foliage is dense deep green, velvety in the wind,
made up of compound leaves having numerous
tooth-edged leaflets. Trees change with the
seasons. Foliage is dens green in summer and
golden in autumn. Winter silhouette is decorated
with clusters of yellow berries that hang until
spring.

Trees for north-side
Brachychiton populneus
Bottle tree
Evergreen
Soil: Tolerant. Needs good drainage. May yellow
in alkaline soils.
Sun: Full to reflected sun.
Water: Occasional deep watering preferred,
although it seems to do well in lawns with
moderate or ample water.
Temperature: Young trees killed and foliage
damaged on older trees at about -8 degrees. Fast
recovery in spring
Maintenance: Little to none
The bottle tree form Australia has a vertical form
with a pyramidal crown. A moderate to fast grower,
it can reach a height of 7 meters in 5 or 6 year,
eventually reaching 10 or even 18 meters in warm
area. Foliage is shiny and lobed, rustling like a
poplar in the wind. Clusters of small bell-shaped
flowers are dusted pink, appear in May or June,

followed by decorative woody seed pods shaped
like boats. Row plantings make an attractive and
effective screen or background.
Geijera parviflora
Australian willow
See page 84
Mesquite
Mesquite
See page 84

Trees for south-side
Carya illinoensis
Pecan
Deciduous
Soil: Don’t plantin rocky or caliche soils. Deep soil
is preferred so tree may send down taproot for
fullest development.
Sun: Full to reflected sun
Water: Moderate to ample
Temperature: Hardy. Takes desert heat with
ample water
Maintenance: Prune dead branches and control
weeds underneath tree.
A handsome, well-structured tree, it grows at a
moderate rate up to 20 meters, with and equal
spread in favourable situations. Compound
medium to deep green leaves are long have
11 to 17 pointed leaflets to 20 cm long. Trees
are usually very erect with single trunks and
billowing crowns. Inconspicuous flowers in spring
produce a nut borne in a husk in late summer or
autumn. Plant at least two trees for a better crop
of nuts. Tree is a dominant green statement in the
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landscape. Handsome silhouette in any season.
Yellow autumn colours
Catalpa speciosa
Western catalpa
Deciduous
Soil: Tolerant. Chlorosis can be a problem in
some areas
Sun: Part shade to full or reflected sun
Water: Best with moderate. Accepts ample
Temperature: Tolerant
Maintenance: Occasional pruning and some
clean-up in spring, summer and autumn
It is a fast growing to 13 meter or more, pyramidal
in shape, and has very large heart-shaped leaves
reaching up to a 30 cm in length. The tree is
valued for its tropical appearance and striking
flowers. Well adapted to extremes of heat and
cold. Trompet-shaped flowers are pure white
with yellow and brown marking appear in clusters
above foliage in late spring and early summer,
followed in autumn by 30 cm long beans which
look like long cigars. Plant on south sides of
building where it provides abundant shade in
summer and sun in winter
Cercis siliquastrum
Judas tree
Deciduous
Exposure: Full sun, Partial shade
Hardiness: Hardy
Soil type: Dry, Chalky/alkaline, Sandy, Welldrained/light
Height: 10m
Spread: 9m
Time to plant seeds: September to November
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Leaves appear late on this spectacular flowering
tree, after the startling clusters of pea-shaped
blooms which can smother the tree and burst
from the new young shoots, the surface of the
bare branches and even the main trunk of the
tree. To flower well it needs full sun and a long
warm summer the previous year, and it is not so
impressive in cooler gardens. From late summer
onwards, large bunches of rich purple pods deck
the branches and last well into winter, while the
pretty foliage turns light yellow and chestnut in
autumn.
Citrus
Citrus
Evergreen
Plants of the citrus family are mostly evergreen
spiny shrubs, or small to medium-sized trees,
useful for fruit and flower production and for
landscape use. Foliage is deep, glossy green.
Colourful fruit contrasting with the foliage. Spring
fragrance.
Cold is the prime controlling factor when planting
citrus, heat also causes problems. Other limiting
factors are excessively alkaline or rocky soil,
poor drainage and salty water. Hardiest citrus are
the ornamentals: calamondin, sour orange and
bouquet orange. They may be planted where the
temperature does not fall below -5 degrees.
Ficus carica
Common fig
Deciduous
Soil: Prefers poor gravelly soil with good
drainage.
Sun: Full to reflected sun. Tolerates some shade.
Water: Give deep, widely spaced irrigation. For
better fruit irrigate more often during growing

season.
Temperature: Mature wood is fairly hardy.
Succulent new growth may be killed by heavy
winter freezes unless irrigation is tapered off from
late summer onward to harden wood. Recovers
from freeze rapidly
Maintenance: Seasonal
This tree has been grown in the Mediterranean
region for thousands of years for its pearshaped fruit. Usually a sculptural, gray-barked
form in winter, and a bold-leafed, rounded form
in summer, its hairy, deeply lobed leaves to 20
cm across and 25 cm in length are lush in the
landscape. Grows at a moderate rate of 4 to 6
meters in height spreading 6 to 9 meters wide.
First crop of figs sets with the new leaves in
spring and ripens in June. A second crop may
ripen later in summer or appear continuously into
autumn only to be interrupted by autumn chill
when leaves turn yellow and drop. Best planted
in the farther reaches of the garden and alone
with room to spread. They are most attractive
when viewed from a distance.
Prunus amygdalus
Almond-tree
Deciduous
Fruit tree, 5 to 12 m. in height, strong
root system and a taproot, white or pink
flowers, pollinated by bees and cultivated
throughout the Mediterranean coast-line.
The fruit (almond) is a drupe with a smoky
inedible flesh.
The stone contains one or two edible almonds
(nuts).
Flowering is early (February - March).
Harvesting occurs as soon as the fruit is ripe,
near the end of the summer. It is done by
beating or mechanical shaking. Propagation

Detail
is by grafting onto almond or plum trees. The
plants (scions) are prepared in nurseries and
planted during the dormant period after 1 or 2
years. An orchard can produce fruit for more
than 13 years.
source: Duffield & Jones, 1981
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E. Personal reflection

Personal reflection
The objective of my thesis was to explore
future development possibilities for the
area of Amendoeira da Serra, in order to
bring new prospects for its inhabitants.
An extensive analysis revealed the main
problems of the area, but also its potentials,
like nature development, producing local
products, hunting, and tourism. However,
these development directions are not very
authentic. In fact, they were mentioned before
by (Pinto-Correia, 1993; Lourenço et al, 1998;
Brandt et al, 1996 and Oliveira and Baptista,
2002).
For me, my thesis did not end by listing the
development possibilities. At this point, I
proceeded where other people had stopped.
Based on the area’s opportunities, I developed
four future scenarios, which all fit into the
context of the National Park. Afterwards, I
made the landscape design, which serves as
a feedback to reality. The landscape design
combines several development possibilities,
focussing on a sustainable landscape, and
built on the processes of the landscape. By
having a mixture of economic developments
in the area, a multifunctional landscape will
be created. In this way, the risk of failure is
spread and inhabitants will not depend on one
source of income. In the end detailed designs
are made to visualize the most interesting
spots of the landscape design.
This area has an attractive landscape and
high nature values, which make it possible to
combine different development opportunities,
like local production, hunting, and tourism.
Therefore, the potentials to revitalize this area
are higher than in other parts of the country or
98

southern Europe facing similar problems.
At this point my thesis ends, but I hope
my work will be used to continue with the
participative approach in the area. The four
scenarios and the landscape design offer
realistic alternatives to motivate people’s
reaction. The visual and spatial materials I
made are in format that is comprehensible
for the local people, so they can have a clear
image how their area can look like in the
future. In this way, the local inhabitants will
be able to form their own opinion and have
discussions about their own future. Hopefully,
I can make them enthusiastic about their
future. I am convinced with subsidies, the
guidance of professionals and ambitious,
local people, these scenarios can be realized
and revitalize the area.
For me, doing this thesis in Portugal was very
challenging. It was hard to find my place in the
beginning, as well in the design process as in
my position as a landscape architect. This can
be clarified by the fact that I had to develop
the problem identification and determine of
my own objectives and focus in the search for
adequate solutions.
Besides this, Portugal was a new country
for me, with different soil types, climate,
vegetation, and language. Also the landscape
approaches I knew, suitable for Dutch
circumstances, were not directly replicable in
Portugal. I had to learn a new landscape with
its problems and work out new strategies.
For example: biophysical problems in
Amendoeira da Serra limit the land use
opportunities, and solutions are not easy to

find. In the Netherlands, my home country,
the landscape is much more changeable. If
the soil is too wet to built houses on, we add
some meters of sand. If the land is to wet
for agriculture, we drain it. If we don’t like
the river at a certain spot, we move it. In the
Netherlands, the landscape gets adjusted
to the people’s needs. However in Portugal,
the people have to adjust themselves to the
landscape.
Also a new circumstance for me was lack of
pressure on the land. Normally, landscape
architects get the question to make a design
for somebody who claims the land and has
a certain vision for it. However, in the area
of Amendoeira da Serra nobody claimed
the land. If this would be the case in the
Netherlands, these fields are perfect for
nature to take over, but this is most horrifying
image local people can have. Also the lack of
information and quantified data on the area,
mainly on biodiversity, made it harder for me
to come with good outcomes.
For these reasons it was very hard in the
beginning to shape my thesis and so it
took more time than planned to come to
a successful end. To reach a final result, I
needed a clear image of what was possible in
this area. By developing scenarios based on
the areas opportunities, I was able to make
different concepts for the future, although,
the use of scenarios is very unorthodox in
landscape architecture. In the end, I was able
to make a landscape design and develop in
detailed designs.
Normally in landscape architecture, a design
leads to a desirable, final image of an area

Personal reflection
and. This is also the main focus of a thesis
landscape architecture at Wageningen
University. However, in my thesis the created
scenarios are just as important as the
designs, as it shows the future development
possibilities for an area. Because of this,
my thesis is a combination of landscape
architecture and planning.
According to the Marsh (1983), the primary
objective of landscape planning in America is
to make decisions about the use of resources.
Two broad categories of planning studies or
activities are definable; one is that related to
the decision-making process itself. The other
type can be called technical planning and it
involves the various types of analysis and
related activities that are used in support of
the decision-making process.
Landscape architecture is described as
both a planning and design field because it
participates in the decision-making process
as well as the formulation of physical plans
and design schemes of various types.
Landscape architecture may be thought of
as the third type of planning activity. Principal
goal is to exercise a guiding hand in changing
the landscape to create pleasing and
workable environments. Interlinks between
the three types are necessary to make a plan
sound and a design to work (figure 102). The
designer must understand the plan, its goals,
and its limitations, as will as the technical
analysis upon which it is based. In addition, to
formulate and test design schemes the design
must also draw directly on the technical
specialist for data, design evaluations, and
addition analysis (Marsh, 1983).
In Portugal, at Universidade de Évora, the

three planning activities, in which landscape
architecture takes part, are interlinked and
different students work together. In practice
however, landscape architects fulfil also the
job of main decision maker, due to a lack of
landscape planners.
At Wageningen University, the fields of
landscape architecture and landscape
planning are strictly divided. Although the
object ‘landscape’ remains the same, the
planners focus on physical planning and the
decision-making process, while landscape
architects concentrate on the design.
This segregation is a pity, because the two
fields, especially physical planning and
design, are so closely related that they can
benefit from each other’s knowledge and
expertise. For example, landscape architects
can help planners to visualize their ideas,

so it is easier for the interested parties to
understand the future plans of their area.
On the other hand, landscape architect can
learn of the planners to include the future
user in the actual design process and come
to a participative approach. In this way,
architects can be trained to be more sensitive
to people’s concerns. Also in practice, the
cooperation between the different fields is a
natural process.
I hope my thesis is an example of successful
cooperation between the fields and can give
an impulse for more collaborate on between
landscape architecture and planning.

DECISION
MAKING

questions
and tasks

decisions, goals
and criteria
information
and data

TECHNICAL

solutions
solutions

data, test
resultls, assesments
detailed
questions and
evaluations

DESIGN

figure 102 the relationship between the technical, decisionmaking, and design apsects of
modern planning (Marsh 1983).
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Appendix
1. Interview
AMENDOEIRA DA SERRA DWELLERS
1. Which landscape will we have in
future? Why?
a. How do you imagine
landscape surrounding
hamlet in a 20-year future?
b. What is your main wish for
county of Mértola?

the
the
the
the

Code, Name, Age group, Sex (Mas/Fem),
Profession, Place of Work, Education

1. Natalia
Henriques,
technician
of
management
a. Degradation of the hills, growth of the pine
trees around the hill, growth of the matos
and the population increasingly old.
b. Keep the hill in a good state of conservation
and keep the vegetable gardens active.
2. Sebastiao Amaro da Luz, rural worker,
retired, illiterate
a. If it will be as it is now, you won’t be able
to go to the countryside, there are fences
everywhere, of 2.5 and 3 meters high,
with 2 barb wires and everything covered
with matas and matos. The hunters, for
example, how will they pass? But, in 20
years there are trees bigger than the ones
that can be seen there (+ than 8 metres)
and, from there it’s not possible to see
anything else. Even if they continue with
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no livestock, but it will always be less.
b. I would like it to improve; to continue as
it is with land to sow. What they want is
to end with the sowings, the government
wants to plant. Only in the clays of Beja
there are sowings, I don’t know why, this
here produces good sowings, instead of
getting things from outside, that’s why
everybody is ill. The government should
place conditions (guarantee work) for the
people to come back, otherwise nobody
will stay here to do nothing. But nowadays
there are already people over 40 years old
that are coming back, buying a house and
fixing them. If they had work they would
come back, life here is cheaper. That the
vegetable gardens continue active.
3. Oriete Henriques, Housewife, Recreational
Society, 3rd class
a. I don’t know, Desert. No people. If
there are people to look after the land,
everything will be uncared for, everything
will be abandoned. Now there are old
people of 70/80 years old. Only if there is
something that will change this.
b. I would like factories to employ people.
What is missing is work, people have to
go away. There are courses but it’s not
enough.
4. Jose Francisco C. Vz, waiter, Algarve,12th
year
a. Totally
different.
The
population
decreases, the landscape goes back to
be what it was before, in terms of matos
and of the trees. No population.

b. To create employment, create industry,
hotels
5. Rui Medeiros, forest guard, 9th year
a. If it goes on like this there will be more
mato, except for the forestations, there
will be no money. Everything will go back.
It might change, but I think not.
b. Other systems of work for people, more
employment here in the county.
6. Francisco C. Conduto, road worker, adult
4th class
a. Agriculture is very bad, all this might
become a great misery
b. Employment
7. Joaquina
Conduto,
Administrative
th
assistant, 12 year
a. The trees will grow, it will be more similar
to the North. People will get used to it, it
will become less like Alentejo
b. I like the lack of activity, I would come her
to live if there was work.
8. Maria do Carmo Sanches, Auxiliary of
Educaton, 4th class
a. There will be more trees, they are still
making projects. The EEC still goes on.
I don’t know if my daughters will continue
with the land, but I would like that this
would carry on forever.
9. Antonio
C.
Carvalho,
warehouse
th
responsible, 4 class
a. Amendoeira da Serra in the middle of a
forest, of an Amazon forest.

Interview
b. More transports between Amendoeira and
Mértola and health assistance here in the
hill.
10. Joaquim Ant. Domingos, rural worker,
retired, illiterate
a. The village is becoming desert and
agriculture will disappear.
b. Health,
transport,
agriculture.
Improvements in everything.
11. Augusto F. Madeira, farmer, 4th class
a. The old trees will stop existing and there
will be pine trees taking over the place.
And especially wild pine (Pinus sylvestris)
b. Progress. At all levels. There won’t be
home care nor recreational society. But
today there are some transports. Today
there are a few, but it’s better than nothing.
There is support, before not even that.
12. Palmira Maria da Silva, housewife,
illiterate
a. Everything will be pine and holm oaks.
b. Support at all levels. Never stop the post
office to come here.
13. Manuel dos Santos Vaz, 4th class (selftaught)
a. It’s when it starts to bear fruit, referring
to the mata. The owners already have
to explore by themselves. Things can
improve if there are no fires. People don’t
come back here. Nowadays there are big
wood companies that bring their people
and services, here people don’t have
knowledge. They won’t stay. In his opinion

people don’t come back, only in the case
of putting properties together resulting in 2
or 3 people living well.
b. Many things, health assistance and
transport. Help people in need, better
homecare with better conditions. The
death house. If it’s not done, one day it
won’t be needed anymore. Tourism would
be a small help, but not much. It old has to
be one industry with thousands of people.
Pulo do Lobo, for example, people come,
but only once, and at some point they
stop coming. With Cavaco Silva (ex
Prime Minister) and Catarina Furtado (TV
presenter) it got to be more known.
14. Manuel Francisco Palma, rural worker, 3rd
class
a. It’s not known if Amendoeira will develop
or stop. There might be some more
development.
b. Improve conditions to attract young
people. Without them this stops.
15. Francisco Cruz Palma, rural worker,
retired, illiterate
a. I think that these and other places like this
will end. People go away.
b. All that come from here (sons of the land/
place) to have the opportunity to live here,
to stay here near the rest of the family.

retired, 4th class
a. There will be houses in ruins. Agriculture
will have ended and the projects will also
end. The government will not support
them for much longer.
b. To see the county to go out of the place
where it always has been, to evolve. The
county does not offer employment. It’s not
only in Amendoeira, all the places around
are loosing young people, the sons of the
land. Industry could be the solution.
19. Georgete Silvestre, rural worker, 4th class
20. Antonio Manuel, rural worker, retired,
illiterate
a. It will be pretty. Everything will have
improved and the land will be better.
Fruit trees, pine trees, eucalyptus and
vineyards. Pine trees and eucalyptus
don’t give anything to the land, only to the
outsiders.
b. I would like to see here all the family, that
there were conditions for them to stay
here.

Source: Oliveria R. (2004)

16. Manuel G. Candeias, farmer, 4th class
17. Arsenio R. Colaco, farmer, 4th class
18. Joao Medeiros Conduto, map recognizer,
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Appendix
2. Recipes

Iberian ham with tomato sauce
Ingredients: 10 slices of Iberian ham,
6 tomatoes, 1 glass of milk, 1 onion, and
nutmeg.
Preparation: Place the cured ham in
a dish with the milk for 30 minutes, and
prepare also lightly fried tomato and onion.
Then drain the cured ham and spread it well
over the frying pan. Pour the fried food onto
the ham and sprinkle with a little nutmeg.

Eggs stuffed with Iberian ham
Ingredients: 8 eggs, béchamel sauce,
300 grams of Iberian ham, water, and salt.
Preparation: Boil the eggs in water with
salt for a quarter of an hour (so that they do
not open during the boiling, drop of vinegar
can be added to the water). Then remove
the shells, split the eggs in two and take
out the yolks. In their place, add slices of
ham, salami sausage, or spicy sausage.
When all the halves have been filled, cover
them with béchamel sauce and then with
breadcrumbs and egg; fry and serve very
hot.

figure 103 Eggs stuffed with Iberian ham

Peas sautéed with Guijuelo ham
Ingredients: 1⁄2 kilo of raw peas, 1 spring
onion, lettuce, Iberian ham, 1 egg, salt,
pepper, nutmeg, and olive oil.
Preparation: Place a little olive oil
in a frying pan and add the spring onion
and lettuce, cut up finely, and a little salt.
When this is hot, add the peas, lower the
heat to the minimum, cover the frying
pan, and leave to sauté for 10 minutes.
Cover the mouth of a medium-sized glass with
transparent film, leaving a small gap. Spread
with olive oil and season with salt, pepper,
and nutmeg, and put in the egg. Wrap it in the
film, heat for five minutes and put aside. Pass
some very fine strips of ham through very hot
oil, and dry and serve.
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Crêpes of Iberian ham
Ingredients: 125 grams of flour, 25 grams
of butter, 2 eggs, half a litre of oil, 300 grams
of sliced cured ham, and milk.
Preparation: Mix the flour well with the
eggs and then add the milk little by little.
Repeat the process once more and then
let the mixture settle for a few minutes.
Grease the frying pan with a little butter,
and then put on the heat for a few moments,
adding two spoonfuls of the mixture that
has already been prepared until the mass
covers the whole of the bottom of the frying
pan. Stir the frying pan as you go. When
the mixture is golden brown, turn it over.
Place the crêpes on a platter and fill them with
the ham slices. Roll them up and serve.

figure 104 Crepes of Iberian ham

Soup of Iberian ham
Ingredients: 250 grams of chickpeas, a
piece of salty bacon, 200 grams of lean veal,
200 grams of chicken, 1 ham bone, 1 white
bone, a piece of salty spare rib, 2 pieces of
celery, 2 leeks, 2 carrots, rice, Iberian ham, 1
hard-boiled egg.

Recipes
Preparation: Heat up a fair amount of
water in a big saucepan, up to some two
inches from the edge, and add the chickpeas
that have been put in to soak the night before.
Simmer and put in the meat and bones,
bringing the mixture to the boil. Put in the
celery, leeks, and whole peeled carrots.
Simmer for about two hours until the
chickpeas are soft.
Withdraw the broth to serve the soup,
adding finely cut Iberian ham, a little rice,
some chickpeas from the pot, and some hard
crusts of bread.
Croquettes of Iberian ham
Ingredients: ham cut up small or ground
to taste, 2 cups of milk, half a cup of flour, 7
spoonfuls of butter, 2 eggs, 1 tablespoonful of
parsley cut up small, 2 cups of breadcrumbs,
1 onion ground or cut up small, a pinch of
pepper, and 4 cups of oil for frying to taste.
Preparation: Fry the onion and the flour
lightly in the butter at very low heat until it is
well mixed in, taking care not to overheat.
Add the milk and the parsley and stir well.
Add the ham, pepper, and salt to taste and
mix in well. Continue stirring until the mixture
is sufficiently thick not to stick to the bottom.
Beat
the
eggs
and
put
aside.
Let the mixture cool and shape it into
croquettes. Pass it through the beaten egg
and then through the breadcrumbs. Fry in hot
oil and serve.
Source: http://www.pedronieto.com/en/
recipes.asp

3. Terminology
Amendoeira da Serra: Village in the study
area, translated it means ‘almond tree of the
hill’.
Biodiversity: number, variety and population
sizes of living species in their physical
habitat.
Deciduous tree: Trees that drop their leaves
each autumn.

Desertification: Degradation of the soil in
arid, semi-arid and sub-humid area, resulting
of various factors, including climatically
variations and human activities.

groups of trees, in non-ribbon shaped
plantations, associated with extensive animal
and grazing cultivation.
Monte: Main farmhouse or villa, overlooking
the farming estate from its highest point.
Subsclerophyllous vegetation/ oak
forrest: Typically scrub, but also forest, in
which the leaves of the trees and shrubs are
evergreen, hard, thick, leathery, and usually
small. These adaptations allow the plants
to survive the pronounced hot, dry season
of the Mediterranean-type climate in which
sclerophyllous vegetation is best developed.

Esteval: robust Mediterranean vegetation
adapted to stressful circumstances, poor in
structure. Can be found on degraded and
abandoned fields.
Habitat: The physical and biological
surroundings of an animal or plant.
Latifundia/latifúndio: A large farming estate
Maquis: Mediterranean vegetation hihgh in
vegetative structure and diversity
Montado: An agro-silvo-pastoral system;
a triple and complementary use of the land,
adapted to the low potential of the soil and to
the Mediterranean climate. Is characterized
by the dispersion of individual trees or
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