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Forest history, land uses, and cultural heritage
The Serra de Llaberia is a mountain range, in the
Province of Tarragona, northeastern Spain. The

range is named after the village of Llaberia
(41.085555 N, 0.841334 E). The area is included in
the Natura 2000 site Tivissa-Vandellòs-Llaberia
(ES5140009) and occupies 10 350 ha, ranging from
181 m to 915 m altitude. This Mediterranean area
has a climatic gradient, between a maritime xero-
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Context, legal frame, and ownership
structure

< Fig. C 29.1. Open structures of Pinus nigra stands,
maintained by the natural fire regime and the presence
of livestock. During Life + PINASSA project in 2017,
mechanical treatments were performed to reduce the
understory and favour the seedlings of natural regeneration (Photo: Rafel López-Monné/Consorci de la Serra de
Llaberia).
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Statement
“The rural abandonment and the wildfires
have created a forgotten landscape. A
reintroduction of the sustainable use of
forest is needed for its survival!”
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Table C 29.1. General information on forests of Serra de Llaberia.
Forest community:

Pinus halepensis forests (4731 ha), Quercus ilex forests (772 ha), Pinus
nigra forests (173 ha), Quercus faginea forests (120 ha), Pinus pinea
forests (18 ha), broadleaved species forests (19 ha), shrublands
(2548 ha), grasslands (213 ha), abandoned crops (122 ha)

Total forest area:

9451.63 ha

Main Management types

Thinning, prescribed burns, and grazing

Use

Forest and shrublands (9173 ha), agriculture land (846 ha),
infrastructure (53 ha), and bare rock (279 ha)

Deadwood (standing and lying)

Between 5–10 % is left after silvicultural treatments

Altitude

From 181 m to 915 m, average 400–480 m

Ownership

Public (1108 ha, 11 %), Private (7674 ha, 74 %),

Private with custody agreements (1567 ha,
15 %)

600–1500 m

Geology

Limestones and clays of Jurassic and Triassic rocks, with poorly
developed soils

Protected area (total)

10 350 ha

Nature protection area (Natura 2000)

10 350 ha

thermic and continental xerothermic climate, with
hot summers and mild winters, an annual average
temperature of 13 °C and a mean annual precipitation around 650 mm. The parent material is composed of limestones and clays of Jurassic and Triassic rocks, with poorly developed soils.
The main forest formations are represented by
stands of young, dense, and homogeneous Aleppo
pine (Pinus halepensis) and holm oak (Quercus
ilex). There are also remnants of Pyrenean black
pine (Pinus nigra subsp. salzmannii var. pyrenaica)
and quejigo oak (Quercus faginea) forests from the
traditional-pastoral regimes that included low
intensity fires with tolerance to natural fires caused
by lightning.
The landscape has been strongly modified as a
result of land-use changes and sequential abandonment of agricultural land throughout the twen548

tieth century, starting from 4 % forest cover at the
beginning of the twentieth century to 89 % nowadays. The abandonment of the terraced sites formerly used for agriculture (principally olive trees,
hazelnuts and vines), which protected the soil and
preserved the natural vegetation in the recent past,
have been progressively removed, causing important land degradation problems. The reduction of
other traditional uses, mainly extensive livestock,
and multipurpose forestry (for timber, woodfuel,
charcoal or resins) has allowed a secondary vegetation regeneration characterised by bush proliferation. Moreover, the landscape has experienced a
process of homogenisation with thousands of hectares of continuous highly fire-prone forests.
The area has suffered several large wildfires in
the last decades, and it has a fire regime interval of
50 years which is dominated by wind-driven fires
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from the west. Fires are natural to the area and still
today natural ignitions account for a third of all
fires. Historical fire used by shepherds was the main
source of low and medium intensity fires until the
twentieth century, and created open forest stands
of Pyrenean black pine, stone pine (Pinus pinea) and
quejigo oak. After the mid-1950s, with rural abandonment and depopulation, the fire regime
changed to high intensity and stand replacement
fires favouring Aleppo pine, as an obligate
serotinous cone seeder (it requires fire for the seeds
to be released from the cones), and holm oak, as a
dominant resprouter, along with maquis species
such as kermes oak (Quercus coccifera), mastic (Pistacia lentiscus), prickly juniper (Juniperus oxycedrus),
and the strawberry tree (Arbutus unedo). Since the
late 1970s, the area has suffered large, high intensity fires such as in 1978 and 1981 with around 8000
ha burned each of these years, or in 1991 and 1994
with around 2000 ha fires each of these years.
Recent fire activity has slowed down because of the
efforts of the fire service and forest management.
However, in spite of these efforts fuels continue to
accumulate in forests, and consequently there is a
continuing risk of large forest fires.
The area is managed by a public consortium
(Consorci de la Serra de Llaberia) created in 2004
and composed of eight members, seven of which
are townships (Capçanes, Colldejou, Marçà, Pratdip, Tivissa, Torre de Fontaubella, and Serra d’Almos) and the remaining member is the Landscape
and Sustainability Catalan Service (Departament de
Territori i Sostenibilitat de la Generalitat de Catalunya). The consortium is governed by a plenary
council and managed by a government board. It
also has an advisory board formed by local volunteers that are asked for their opinion on specific
issues.
The consortium has three permanent workers,
a forestry engineer, a forestry technician, and an
office clerk. In 2009 the consortium created a private forestry enterprise (enterprise of the environmental service of the Serra de Llaberia), consisting
of five workers and a foreman. This enterprise executes the main forestry works that the consortium
plans and is also used by other public and private
entities and companies.
Currently, low public and private investment
and low levels of tourist activity result in low economic incomes in the area. Although the forests
produce only small volumes of timber, there are
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Fig. C 29.2 Species composition of the Serra de Llaberia
forests.

interesting and feasible economic development
options for non-wood forest products (mushrooms
and truffles, medicinal and aromatic plants, honey,
and biomass).
Management by a consortium is not typical in
Catalonia; however, a consortium offers several
advantages for management of fire-prone forest
with low capacity to generate incomes. The main
advantages include: access to expertise (e.g. in the
use of sustainable silvicultural techniques); coherent planning across a landscape; possibilities to
attract investment through European and regional
projects; and options to boost the tourism and generate employment for local people in rural areas.
Aims of the enterprise
The main objectives of the consortium are the preservation, revaluation, and multifunctional management of the Natural Interest Area of Serra de Llaberia. The consortium is focused on: conservation and
sustainable management; dissemination, promotion and education of the environmental interest
of the area; social and occupational insertion,
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employment and training of people at risk of social
exclusion; technical support to enable the municipalities (landowners, forest associations, city councils, and other entities) to access EU and national
funds for the writing of scientific-technical documentation, and the technical direction of forest
works; promotion and execution of actions for
wildfire prevention; and providing facilities and
information to visitors.
Economy
In 2018, the consortium managed a total investment of 422 370 €, from which 67 % (282 557 €) was
used for infrastructures and 33 % (139 813 €) for
conservation purposes.
The operating expenses of the Consortium
(payroll and maintenance of their own buildings)
was 107 331 €, that came from public investment,
mainly from the Catalan government but also from
the regional and local administrations.
Ownership structure
The land ownership is mainly private (7674 ha,
74 %) and most of them are small properties (less
than 10 ha). Public lands represent just 11 % of the
land (1108 ha) and are owned by the councils and

Catalan government. There are also 1567 ha (15 %)
of private land that are currently managed by custody agreements.
Legal frame
The Serra de Llaberia was declared an Area of Special Natural Interest (Catalan: Espai d’Interès Natural (EIN) 1992. Then in 1997 the area was declared a
Site of Community Importance (SCI) under the Habitats Directive, and in 2005 it was declared a Special
Protection Area of Birds (SPA) under the Birds
Directive. With the Habitats Directive, the extension of the protected area was broadened and
included in Natura 2000 sites. The area also contains a Geological Interest Site.
Nowadays, the area is under the legal framework of the Habitats Directive transposed by the
national government in 2006. The basic regulations
in terms of uses and allowed activities are included
in the Law-Decree 328/1992. In 2004, a special plan
of delimitation of the area was approved.
Management
The management of the area is looking to reduce
the vulnerability in front of wildfires and to achieve
a better adaptation and resilience to aridity caused

Fig. C 29.3. Forest management actions performed to favour mature mixed stands of Pinus nigra and Quercus ilex.
Deadwood is left in site and new stand deadwood is created (Photo: Consorci de la Serra de Llaberia).

550

C 29 Serra de Llaberia, Spain

by climate change. Forest management is focused
on the objective of creating more mature structures, concentrating biomass on the wood of trees
and not in fine fuel. This, along with lower degrees
of vertical and horizontal continuity of the stands,
increases the chances of forest stands surviving fires
and allowing them to develop into old-growth
stands of open forest that had been typical of the
area, and which are critical for the maintenance of
diversity in the area. All the treatments are done to
allow the final cutting to be delayed. Over the last
five years criteria for maintaining deadwood in the
forest have also been considered for conservation
purposes, before there was no technical criteria to
left deadwood on the site or to generate new
deadwood for species conservation (fig. C 29.3 and
C 29.4).
The treatments applied in the area follow
regional guidelines and silvicultural models for sustainable forest management (ORGEST) (Piqué et al.
2014) and provide practical, applicable, and
updated information to forest managers at an
operational level.
The area has been pioneering in its use of prescribed burning (the planned and precise application of low intensity fires) as a management tool.

The Catalan Fire Service started a programme of
prescribed fire and fire ecology research in this area
and neighbouring area in the 1990s, and Serra de
Llaberia is part of its permanent areas of training
and natural fire use planning programme. Prescribed burning can be used to limit the scope of
large forest fires as part of pre-extinguishing and
prevention plans, as well as to emulate natural processes that allow for the maintenance of ecosystem
biological capacity (Domènech et al. 2018). The
execution of the prescribed burns is carried out
based on pre-established objectives: to protect the
ecosystem from the risk of devastating fires, restore
and improve fauna and flora habitats, and management of forests (fig. C 29.5).

Services
Ecological and nature conservation
The consortium offers different services to the ecological and natural conservation of the area:
– The participation in European projects to preserve habitats of Special Community Interest
under the Habitats Directive. In recent years, the
consortium has been a partner in a number of

Fig. C 29.4. Actions performed to reduce canopy cover around a fountain to recharge the aquifer and recover and
open grassland space that use to be in the area 30 years ago when grazing was a frequent activity. The maintenance
is done by goat’s flocks (Photo: Consorci de la Serra de Llaberia).
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Fig. C 29.5. In the foreground, open spaces for fire prevention and habitat improvement, performed by prescribed
burns in 2013 and 2014 by the Catalan Fire Service. In the background, dense formations of Pinus halepensis stands
from post-fire regeneration from 1994 wildfire (Photo: Rafel López-Monné/Consorci de la Serra de Llaberia).

European projects, such as Life Taxus that aimed
to improve the understanding and conservation
of yew (Taxus baccata) forests in Catalonia. It has
also been involved in the project Life+Pinassa
which aimed to apply sustainable management
for the of Pyrenean black pine (Pinus nigra subsp.
salzmannii var. pyrenaica) forests in Catalonia. In
the Life+Pinassa project area prescribed fire was
used as a management technique to preserve
mature forests and also to reduce fire vulnerability in Aleppo pine saplings (fig. C 29.6.).
– Projects related to the conservation and improvement of the fauna. A project concerning the conservation of the Mediterranean tortoise (Testudo
hermanni subsp. hermanni) has been ongoing
for several years. The consortium manages a centre together with the Landscape and Sustainability Catalan Service in Marçà with the objective of
improving the reproduction, recovery, and subsequent release in the natural protected area of
the Mediterranean tortoise. Work has also been
done in the conservation of the European freshwater white-clawed crayfish (Austropotamobius
pallipes) and control of the American signal crayfish (Pacifastacus leniusculus) proliferation.
Moreover, the consortium has worked on the
conservation, creation, and improvement of natural pools that ensure water availability for
fauna.
– Forest management and fire prevention. The
consortium has developed forest planning for
the whole area which has allowed prioritisation
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of the actions depending on the fire prevention
efficiency. It has also identified the Strategic
Management Points (SMPs); SMPs are bands of
low fuel or auxiliary bands anchored to paths
that allow the resources for extinguishing large
fires to be concentrated more safely and efficiently (Costa et al. 2011). Another important
activity related to both forest management and
fire prevention is the production of local biomass
for local consumption. Recently a new district
heating for public buildings has been planned in
Tivissa and the consortium will supply it with
locally and sustainably managed biomass from
SMPs. With the same objective, the consortium
coordinates a network of landowners and local
entities to prioritise actions for fire prevention
and maintenance of water points for the fire
extinction service.
– Extensive local livestock. The consortium has also
enhanced the habitat for a local goat breed
(Cabra Blanca de Rasquera) maintaining open
spaces and other features they need (water pools
and tracks). The consortium has also worked with
the national fire shepherds’ school in order to
improve the conditions for the local shepherds
and help the new young shepherds. In this sense,
the consortium is involved in the projects Open2preserve and FireShepherds, which both aim to
introduce extensive silvopastoralism as a measure to prevent forest fires and to promote production of local forest products (milk and cheese,
see also chapter C 25 in this book).
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Fig. C 29.6. Prescribed fire performed by the Catalan Fire Service during the Life+Pinassa project in 2016. Aims where
to reduce the surface fuel load and increase the distance between canopies and surface fuel to reduce fuel continuity
(Photo: Consorci de la Serra de Llaberia).

Social
The consortium performs valuable social tasks for
the local population working with persons at risk
of social exclusion. The aim is to provide opportunities to people, who for different reasons (e.g. age,
long periods of unemployment, or financial or
health issues) have had difficult access to the labour
market. The consortium, with the support of a specialised company of training and work, provides
participants with help getting a job. The participants must follow a two-year programme and are
professionally trained in forestry operations. Later,
they can perform tasks, such as the maintenance of
the path network, prevention of forest fires, and
conservation of habitats in wetlands. They also
restore stone structures from the national heritage.
They are guided by the technical personnel of the
consortium and are always accompanied by a foreman.

Cultural
The consortium works in the conservation of the
cultural heritage of the area. It improves and maintains the historical path network and restores and
maintains the drystone elements such as the retaining walls for terracing, cobblestoned paths, lime
kilns, and other unique elements constructed using
this technique.

Conclusion
More needs to be done to change the current fire
regime, in which large wildfires have occurred, to
one with lower intensity fires. Although there has
been some progress in restoring a landscape with
more heterogeneous and mature forest stands,
more needs to be done to change shrub-dominated
landscapes in which large wildfires have occurred
in the recent past, to forest-dominated landscapes
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nature conservation and also management for production of forest products. The framework is not as
restrictive as in a national park and allows for more
flexible management practices.
The consortium has generated a high economic
and social impact in the area. It has successfully created a network between the different entities,
councils, and enterprises involved in the management of the natural area that work together for its
conservation.
The consortium is a model of an integrated
management of a natural site. Management is
planned, developed, and executed from the region
itself with the active and continuous involvement
of the municipalities.
Portrait
“Our mission is local development through sustainable management practices to increase resilience
against wildfires in a context of climate change
aridity”.

Interesting web pages
Consorci de la Serra de Llaberia: http://www.serrallaberia.
org/
Open2preserve project: https://open2preserve.eu/
Life Taxus project: http://www.taxus.cat/home/
Life+Pinassa project: http://lifepinassa.eu/?lang=en
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Fig. C 29.8. The village of Serra d’Almos, with an agroforestry mosaic, is an example of fire resilient and productive
landscape that is working to be recognised as a World Heritage Site by UNESCO (Photo: Rafel López-Monné/Consorci
de la Serra de Llaberia).
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