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Introduction

The Mediterranean basin has been deeply altered by continued and
intensive land use. As a consequence, degradation processes have been
triggered in the most vulnerable areas. Degradation has traditionally
been combated by regulating particular land uses and planting trees in
deforested areas (NAVARRO & CORTINA, 2011).

Recent focus on ecological restoration has contributed to increasing
our knowledge on species ecology and management and community
assembly rules. It has also fostered social recognition of the benefits of
restored ecosystems. In this context, socio-ecological restoration repre-
sents a means to integrate biophysical and socio-economic perspectives
at large spatial scales (MURDOCH, 2001) (BUDIHARTA, MEIJAARD, WELLS,
ABRAM, & WILSON, 2016). However, most restoration projects fail to
address interactions at landscape scale (MENZ, DixoN, & HoBBS, 2013),
and integrate them into a wider framework of ecologically and socially
sensitive land-use planning and management (DAWSON, ELBAKIDZE,
ANGELSTAM, & GORDON, 2017). Consequently, the long-term sustain-
ability of these actions may be compromised, and indeed, conflicting
actions may be implemented in different sectors of the same landscape.
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The effectiveness of restoration plans is
currently compromised by: (1) the lack of
tools to assess project suitability in a wide
and changing socio-economic context, (2) the
difficulty for integrating and weighting
expectations of local stakeholders and tech-
nical staff, (3) the challenge of adopting and
transferring innovative techniques and pro-
cedures, (4) the lack of a long-term perspec-
tive for promoting biodiversity, through the
creation of resistant and resilient land-
scapes, and (5) the absence of common met-
rics for a wide range of contexts.

Planning and prioritization of restoration
actions are commonly based on political deci-
sions, overriding the socio-environmental
context, environmental risks, and the correct
functioning of a few ecosystem processes and
services (mostly related to erosion control
and hydrological regulation). In contrast, few
efforts have been devoted to identifing areas
with the greatest need to be restored using
spatial multicriteria approaches, nor the
type of restoration actions that could gener-
ate the greatest cost-effectiveness (but see
exceptions in (ORSI, GENELETTI, & NEWTON,
2011) (VETTORAZZI & VALENTE, 2016).

The tools to perform these tasks are lack-
ing. Linking economic and ecological infor-
mation is an essential step towards making
efficient investments in restoration with lim-
ited funding. Although our knowledge on the
provision of ecosystem services in
Mediterranean landscapes has progressed
rapidly, it is still difficult to quantify the
value of these services. Specifically, there is
a clear demand for spatially explicit models
to evaluate changes in the supply of multiple
ecosystem services and their associated val-
ues with different land-use scenarios (DERAK
& CORTINA, 2014) (FELIPE-LUcIA, COMIN, &
BENNETT, 2014).

Furthermore, social consensus concerning
restoration priorities is urgently needed to
properly manage the limited resources avail-
able. In this way, we may avoid potential
conflicts arising from different stakeholder
views, and economic, technical and land
availability restrictions (KNIGHT, SARKAR,
SMITH, STRANGE, & WILSON, 2011). A key
aspect in this process is the participation of
the multiple social agents concerned by the
management of their environment (Couix &
GONZALO-TURPIN, 2015); (DERAK, CORTINA, &
TA1QUI, Integration of stakeholder choices
and multi-criteria analysis to support land

use planning in semi-arid areas, 2017). In
spite of its importance, public participation
in the planning and implementation of
restoration actions is less clearly established
than in other sectors (e.g., marketing con-
sumer goods). The lack of a general frame-
work to prioritize ecological restoration
actions, based on agreed and transparent cri-
teria, limits their progress and acceptance.
We believe that this deficiency may be over-
come with the implementation of participa-
tory processes and land-use planning tech-
niques that take into account socio-economic
and ecological constraints.

In this study we aim to map priority areas
for restoration of a Mediterranean region by
using a participatory approach. In this way,
we want to develop a rigorous yet feasible
participatory decision tool that can be used
to discuss alternative actions and scenarios,
and elicit public and private restoration ini-
tiatives. Biophysical and socio-economic con-
ditions of the study area are common to
other Mediterranean areas where the
approach may be transferred and adapted.

Materials and methods

The study area is located in the Crevillent
Forest Demarcation (Demarcacién Forestal
de Crevillent; CFD) an operational land unit
in Alicante province, southern Spain (Fig. 1).
It covers 224,472 ha. It has a dry sub-humid
to semi-arid Mediterranean climate. Based
on maps provided by Plan de Accién
Territorial Forestal (PATFOR, 2017), and
Sistema de Informacion sobre Ocupacion del
Suelo en Espana (SIOSE, 2017), we identi-
fied nine combinations of land use and plant
cover (hereafter referred as Homogeneous
Environmental Units or HEU): forests,
shrublands and steppes, river margins, wet-
lands, sand dunes, rainfed crops, irrigated
crops, abandoned agricultural land and
quarries. As much as 18.4% of the area is
protected under different forms, including
Sites of Community Interest (10 sites) and
Special Protection Areas for birds (9 areas).
Population is 829,980, including the town of
Elx (228,647 inhabitants; INE, 2014). Most
of the working population is employed in the
service sector (69%) as compared to agricul-
ture, cattle raising and fisheries (5%). The
unemployment rate is 17.3%.
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On April 2016 we established a 88-member
multi-stakeholder platform by using the
chain-referral method (Table 1). A group of
six researchers from ecological and social sci-
ences first defined a social map of the area,
and identified the first group of stakeholders
based on personal observations and previous
experience (DERAK & CORTINA, 2014). These
were contacted, and their advice used to
identify further contacts, until all social pro-
files were represented. Our aim was to inte-
grate all viewpoints on the topic of ecological
restoration in the area, rather than building
a proportional representation of the different
social profiles. When possible, we identified
people representing organizations (e.g.,
farmers, NGOs, mining industry, etc.), as
they may speak for the whole group and feel
more inclined to participation than single
individuals.

Between April and July 2016 we asked
stakeholders to identify (i) the services that
HEU provided and (ii) the criteria that had
to be taken into account to define priority
areas for restoration. We do not present
results concerning ecosystem services in this
article. However, this part of the methodol-
ogy is worth mentioning, as the sequence of
questions helped to bring interviewees into
geographic and environmental context before
we asked them for prioritization criteria.
Interviews were face-to-face, semi-struc-
tured, quasi-standardized, and used multiple
stimuli to obtain the information from indi-
viduals and small groups. They were pre-
tested on three individuals not belonging to
the platform, and the surveying protocol and
contents refined accordingly. Then, we
analysed stakeholder responses to the sec-
ond question by unifying redundant criteria
under a common name, suppressing criteria
that were not responding to our questions,
naming criteria in a way that could be
understood by all stakeholders, and classify-
ing criteria into five clearly differentiated
and coherent groups (natural and semi-nat-
ural environments, highly-humanized envi-
ronments, criteria related to ecosystem func-
tions, criteria related to landscape-scale
processes, and socio-economic and cultural
criteria; see below).

Between February and March 2017, we
conducted an online survey using the soft-
ware Qualtrics (SNow & MANN, 2017).
Eighty-eight of the invited 109 stakeholders
responded, of whom 73% had taken part in
the first phase of the participatory process.

38°33'07.4"N

Irrigated crops
Rainfed crops
Forests

Shrubland and steppes
Inland bodies of water

Urbanized

We collected personal information on age,
gender, education level, involvement in man-
agement and other explanatory variables,
and asked stakeholders to make an ordinal
classification of criteria in each group of cri-
teria. Criteria were scored from 1 (lower pri-
ority) to 5, 6, 7 or 8 (higher priority), depend-
ing on the number of criteria in each group.
The same procedure was followed for the five
groups of criteria.

The ordinal values obtained for each par-
ticipant and each criterion were then con-
verted into cardinal values. We then re-
scaled the cardinal values by dividing each
one by the sum of all values of its correspon-
ding scale (i.e., by dividing by 15, 21, 28 or
36 for groups with 5, 6, 7 or 8 criteria,
respectivelly). In this way, we took into con-
sideration the unbalanced number of criteria
per group, which may cause overvaluation of
some criteria and undervaluation of others.
The re-scaled values, i.e. the weight of each
criteria, summed 1 within the group and
were comparable between the groups. Next,
we estimated the integrated weight of each
criterion by multiplying its weight within
the group by the weight of the group.
Collective weights of criteria and groups
were computed by calculating the arithmetic
mean of the 88 individual weights.

(Table 1)

0°44'49.6"W

37°50'49.0"N
0°45'44.7“W

Fig. 1:

Location of Crevillent
Forest Demarcation in
southeastern Spain

and overview of the
diverse land use mosaic.
Most prominent land
uses are irrigated crops,
rainfed crops, forests,
shrubland and steppes,
inland bodies of water
and urbanized.

From (PATFOR, 2017)
and (SIOSE, 2017).
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Table 1:

Composition of the stake-
holder platform to iden-
tify priority areas for eco-

logical restoration in
Crevillent Forest
Demarcation
(southeastern Spain).

Results

Stakeholder profile and
response

Success rate in the first phase of the par-
ticipative process was relatively high (59% of
the invited stakeholders). With few excep-
tions, stakeholders welcomed the initiative
and showed empathy with the process and
interest in the results. The success of the
online survey was somewhat higher (87%).
Most comments included in the stakeholders
observations section of the survey were posi-
tive. Three of them expressed concerns on
providing the ‘correct’ answers. Most stake-
holders were males (74%), between 36 and
65-year-old (88%) and with higher level of
education (89% university graduates or
higher-level technical studies). As many as
79% of them considered that they had high
levels of knowledge on environmental issues.

Selected criteria

Stakeholders proposed a list of 118 criteria
for restoration. Further analysis of their
selection reduced the number of criteria to
33 (Table 2). We classified criteria in 5
groups: natural and semi-natural environ-
ments, highly-humanized environments, cri-
teria related to ecosystem functions, land-
scape-scale criteria, and criteria related to

Number of
individuals

Professional profile

Regional Administration

Province Administration

Local Administration

Farmers

Agricultural irrigation organizations
Commerce and services
Eco-cultural and rural development
Hunting

Eco-commerce

Neighbourghood organizations
Mining industry

Agricultural industry-nurseries

Real estate and building
Active-adventure leisure

NGOs

Natural park administration
Politicians

Trade Unions

Tourism

University and research centers
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socio-economic and cultural aspects. This
classification aimed at defining coherent and
comparable items that could be easily under-
stood by stakeholders, with a minimal ambi-
guity and overlapping. Homogeneity in the
number of criteria per group (5-7) avoided
bias in this respect.

Partial weight

Criteria related to ecosystem functions and
highly-humanized areas were the most val-
ued (Fig. 2). In comparison, the weight of
natural and semi-natural areas was less
than 50% of the first group. Coastal ecosys-
tems, such as sand dunes and wetlands,
were the priority among natural and semi-
natural ecosystems (Table 2). A similar par-
tial weight was obtained by forests in semi-
arid areas. The lowest priority in this group
was given to north-facing forest slopes.
Waste dumps obtained the highest priority
amongst highly-humanized areas, closely fol-
lowed by river margins, whereas agricultural
systems received the lowest scores. Two sets
of functions represented a priority for stake-
holders: those related to erosion, desertifica-
tion and wildfires, then those related to
water availability and quality. In contrast,
carbon fixation and the control of exotic and
invasive species were not considered a prior-
ity for ecological restoration in the area.
Protected areas, together with corridors and
areas of particular interest for flora and
fauna received the highest priority among
landscape-scale criteria. Their priority
almost doubled that of roadsides and other
linear infrastructures. Finally, areas with
high cultural value showed the highest par-
tial weight among socio-economic and cul-
tural criteria. They were followed at some
distance by areas with high unemployment
rates and recreational areas.

Integrated weight

Overall, five of the ten criteria receiving
the highest priority for restoration, the high-
est integrated weight, corresponded to
highly-humanized environments such as
landfills and waste dumps, river margins
and quarries. Criteria related to ecosystem
functions (4 criteria) and socio-economic and
cultural values (1 criteria) completed the top
ten list. Criteria related to the control of
desertification, water quality, water avail-
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ability and wildfires completed the list of pri-
ority functions to be restored. Sites of high
cultural value completed the list of criteria
for prioritizing restoration actions. It is
worth to note that the restoration of rainfed
and irrigated agricultural systems was of
high priority, despite that they ranked low
within the group of highly-humanized areas.

Discussion

We carried out a participative process to
define criteria to prioritize restoration
actions in a Mediterranean region. Our
study area covers a wide range of climates
and land-uses, and our protocol may be
extrapolated to other drylands.

The participatory process was well
accepted, as evidenced by the high success
rate of the two phases of the survey.
Stakeholders showed willingness to collabo-
rate and appreciation for being consulted.
The stakeholder platform showed bias of age,
gender and education level. Additional
stakeholders should be incorporated to cor-
rect this bias and incorporate innovative per-
spectives. Yet, we consider that in the way
we established the platform, we captured
social profiles that are relevant for decision-
making under current socio-political condi-
tions.

We obtained a long list of criteria, which
illustrates the multiplicity of visions held by
the different stakeholders. Reducing the sur-
face area of study or focusing on single
ecosystems could reduce the diversity of
responses, but would fail to achieve the land-
scape-scale integration of restoration priori-
ties sought. The wide range of criteria
obtained also emphasizes the importance of
interpreting stakeholders opinion by respect-
ing their vision while maintaining a manage-
able list of criteria and services. In our case,
we were responsible for this phase, but it
may be alternatively carried out in a partici-

Table 2:

Criteria for the prioritization of restoration actions in
the Crevillent Forest Demarcation identified and wei-
ghed by a stakeholder platform. Criteria are sorted by
their across-group scores.

Criteria groups Criteria Partial weight Integrated
(within weight
group)  (across groups)

Humanized environments Landfills and waste dumps 0.25 0.061

Humanized environments River margins 0.24 0.060

Humanized environments Unused quarries 0.20 0.051

Ecosystem functions Key areas for reducing erosion  0.17 0.043

Ecosystem functions Key areas for reducing water

pollution 0.16 0.043

Socio-economic and cultural  Areas with high cultural

and ethnologic value 0.20 0.041
Humanized environments Rainfed crops 0.16 0.039
Ecosystem functions Key areas for reducing wildfire

risk and vulnerability 0.15 0.038

Humanized environments Irrigated crops 0.15 0.037

Ecosystem functions Kay areas to retain water 0.14 0.037

Landscape-scale features Protected areas and important

conservation areas 0.20 0.033

Landscape-scale features Areas with rare, endemic and

endangered species of flora

and fauna 0.19 0.032
Socio-economic and cultural  Areas with potential for job

creation, dynamization of

vulnerable populations 0.16 0.032
Landscape-scale features Corridors connecting natural

areas of high value 0.19 0.031
Socio-economic and cultural  Recreation and highly

frequented natural areas 0.15 0.031
Ecosystem functions Key areas for reducingt he risk

of flooding 0.11 0.030
Socio-economic and cultural  Tourist areas 0.14 0.028
Landscape scale features Vicinity of natural parks and

other protected areas 0.17 0.028
Socio-economic and cultural  Areas with potential for

development of the tourist

industry 0.13 0.027
Ecosystem functions Key areas for reducing

anthropogenic salinization 0.10 0.026

Socio-economic and cultural  Public properties 0.12 0.025

Ecosystem functions Key areas for fixing carbon 0.09 0.024

Landscape-scale features Peri-urban areas which are

highly visible and accessible 0.14 0.024

Ecosystem functions Key areas for controling exotic

and invasive species 0.08 0.022
Semi-natural environments Coastal sand dunes and other

coastal ecosystems 0.17 0.021
Semi-natural environments  Wetlands 0.16 0.020
Semi-natural environments ~ Forests with very little

precipitation (semi-arid) 0.16 0.020
Semi-natural environments Forests affected by massive

dieback 0.16 0.020
Socio-economic and cultural ~ Vicinity of residential areas,

holiday homes 0.09 0.018
Landscape-scale features Vicinity of transport

infrastructure: roads, highways,

railways, dirt roads, etc. 0.11 0.018
Semi-natural environments Forests with little precipitation

(dry sub-humid) 0.14 0.017
Semi-natural environments Shrublands and steppes 0.13 0.016
Semi-natural environments  North-facing slopes 0.08 0.010
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Fig. 2:

Results of the participa-
tive evaluation of the five
groups of criteria to prio-

ritize restoration actions

in the Crevillent Forest

Demarcation (southeas-

tern Spain).
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pative way to guarantee the legitimacy of the
interpretations.

Stakeholders conferred the highest prior-
ity to criteria related to ecosystem functions
and highly-humanized areas. Even if they
identified other priorities, particularly those
related to natural and semi-natural environ-
ments, they still associated ecological
restoration with dysfunctional ecosystems.
We must bear in mind that large extents of
natural and semi-natural environments in
the Region of Valencia are currently pro-
tected (39.5% in the Region of Valencia;
(ARGOS, 2017), and receive far more atten-
tion from the Environmental Administration
than highly-humanized environments.

Among natural and semi-natural areas,
coastal ecosystems were considered priority.
The coastal fringe in Spain, and particularly
the Mediterranean coast, has been inten-
sively transformed in the last decades
(GARCIA-AYLLON, 2013). In CFD, in particu-
lar, pressures to increase agricultural pro-
duction and reduce health risks have been
major drivers of historical wetland destruc-
tion. Thus, stakeholders probably linked
degraded wetlands to the restoration of agri-
cultural lands, rather than considering wet-
lands as a priority criterion for restoration.

Attention to semi-arid forests was not sur-
prising, as semi-arid areas have been sub-
jected to large-scale afforestation and in
some ways this represents the paradigm of

actions to combat desertification in the
region (MAESTRE & CORTINA, 2004).
Similarly, criteria related to areas affected
by desertification and erosion were among
those showing the highest priority. North-
faced forest slopes were only mentioned by
one stakeholder. At this stage, we preferred
to include all criteria identified by stakehold-
ers. However, in future exercises, it may be
advisable to reduce the number of criteria
and thus facilitate later phases of the partici-
pative process, by establishing thresholds
(e.g., in the minimum number or proportion
of interviewees identifying a given criteria).

In the area, there are 455 landfill and
waste dumping sites covering 564 ha (TERR-
ASIT, 2017), and there are a large number of
illegal sites that have not been registered.
These small piles of trash, mostly construc-
tion waste, are dropped by private individu-
als to avoid landfill fees. Cleaning solid
debris may cost between US$ 137 and US$
364 for a household (HOMEADVISOR, 2017),
but the price depends greatly on location and
distance to the closest landfill site or recy-
cling area. Mapping this source of degrada-
tion may be difficult if not supported by vol-
unteer work (KUBASEK & HEBIEK, 2014).
Clearly, the Environmental Administration
of CFD should consider this activity as a pri-
ority for restoration in the area.

Rivers and floodplains have been deeply
modified in the region, resulting in habitat
loss, excessive water use, eutrophication and
invasion of exotic species. This is the reason
why we included river margins within the
group of highly-humanized areas. The high
score obtained by river margins suggests
that this criteria would probably receive high
priority, even if it was included in the list of
natural and semi-natural areas.

Agricultural areas were not a priority for
stakeholders when compared to other
highly-humanized areas. Yet, they were
among the ten top priority criteria in the
overall list, as a result of the high level con-
ferred to this group. Ecological restoration
has often been associated with the recovery
of pristine ecosystems, leaving aside areas
intensely affected by human activity, such as
farmland and forest plantations, where cur-
rent uses prevent this type of restoration.
Yet, humanized areas cover large extents of
land in the Mediterranean and have large
environmental impacts. Recovering histori-
cally-referenced ecosystems may not be feasi-
ble or even possible in these highly altered
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areas, but still they still offer ample opportu-
nities to protect biodiversity and increase the
provision of ecosystem services (CASTRO, et
al., 2011). Furthermore, restored agricul-
tural fields may provide additional cultural
and naturalist attraction to complement cur-
rent tourist package tours.

Wildfires are one of the main environmen-
tal problems currently affecting the
Mediterranean basin (PAUSAS, LLOVET,
RODRIGO, & VALLEJO, 2009), because of their
high ecological and social impact, including
their toll in human lives and the amount of
resources invested in wildfire prevention and
extinction. Forests in the dry sub-humid
area in CFD are particularly prone to wild-
fires. Stakeholders were aware of this envi-
ronmental problem, and perceived that it
could be tackled by using ecological restora-
tion. Restoration techniques to reduce vul-
nerability and increase ecosystem resilience
to wildfires include the creation of breaks in
fuel accumulation, the reduction in tree den-
sity and dead wood accumulation, and the
planting of resprouting species (ALLOZA, et
al., 2014).

Water availability and quality are big con-
cerns among the population in southeastern
Spain. Fresh water demands are largely
covered by interbasin water transfers and
aquifer depletion, which may result in
increased salinity and ground subsidence
(PuLiDO-BoscH, MORELL, & ANDREU, 1995),
(ToMAS, et al., 2005) (GRINDLAY, 2011). In
addition, the Segura River basin is highly
affected by eutrophication and pollution
(GARCIA-ALONSO, GOMEZ, & BARBOZA, 2015);
(M1co, PERIS, SANCHEZ, & RECATALA, 2006).
Both aspects were considered of high priority
by the stakeholder patform.

Sites of high cultural value was the only
criterion from the socio-economic and cul-
tural list of criteria included in the final list
of priorities for restoration. But many natu-
ral areas are simultaneously cultural refer-
ences in CFD, including Fondo NP, Santa
Pola and La Mata-Torrevieja wetlands,
Santa Pola fossil reef, Guardamar sand
dunes, etc. While many of these natural
areas have been protected, their conserva-
tion status is diverse and they are frequently
in conflict with other land uses. Thus, the
Guardamar sand dunes, an early 20th cen-
tury example of sand dune restoration, are
now threatened by a diversity of interacting
factors, including coast line modification and
regresssion, frequentation, urbanization,

pine senescence and climate change, which
have resulted in massive pine mortality, lack
of pine regeneration and impoverished sand
dune communities (ALDEGUER, 2008).

None of the criteria related to carbon fixa-
tion and biodiverity were included in the list
of high priority criteria. Other studies in the
area have shown that criteria related to bio-
diversity were highly valued as indicators of
forest restoration success, at the same level
as soil organic matter and underground
water retention (DERAK & CORTINA, 2014).
The little importance given by stakeholders
to carbon fixation may reflect decoupling
between local and global environmental
problems, and the perception that restora-
tion in this type of environment may not sub-
stantially contribute to mitigate climate
change.

Through a participatory approach we have
been able to identify and weight criteria for
the prioritization of restoration actions at a
landscape scale. By aggregating cartographic
indicators of all or a subset of criteria, we
will provide an integrated value of priority
for the different sectors of the study area.
However, there is no correspondence
between the level of priority, as defined in
this study, and the state of a particular loca-
tion, as some criteria (e.g., river margins or
areas of high cultural value) may not neces-
sarily be in need of restoration. This map
should be combined with cartographic esti-
mations of the degree of integrity (e.g., in
terms of the status of biodiversity and the
provision of ecosystem services), and the
potential cost of restoration to identify prior-
ity areas with the highest cost:effectiveness
ratio. Finally, the study presented here is
based on the aggregation of 88 viewpoints
that may not all coincide (DERAK, TAIQUI,
ALEDO, & CORTINA, 2016). Further explo-
ration may reveal divergent opinions in dif-
ferent stakeholder groups and increase the
power of our participative protocol in the
decision-making process.
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Tools for participative prioritization of ecological restoration in the Region of Valencia (south-
eastern Spain)

The effective integration of ecological restoration (ER) into land management requires the definition of
priority areas and actions. At large spatial scales, priorities are commonly defined by experts in terms of
ecological factors, particularly species distribution or a small set of ecosystem services. However, man-
agement decisions must deal with different habitats, and respond to society multiple demands and
aspirations. New tools for identifying and analyzing priority criteria and determining best management
alternatives, integrating ecological and socio-economic perspectives are needed. We developed a par-
ticipatory approach to identify priority areas for restoration in a 224,472 Ha area in Crevillent Forest
Demarcation, southeast semi-arid Spain. The challenge was to develop a rigorous yet accessible
methodology that could be extrapolated to other regions. An 88-stakeholder platform was asked to
identify and weight priority criteria for ER. Stakeholders identified five groups of criteria corresponding
to natural and semi-natural environments, highly-humanized environments, criteria related to ecosys-
tem functions, criteria related to landscape-scale processes, and socio-economic and cultural criteria.
The integrated weight of the studied criteria showed that highly-humanized environments (landfills and
waste dumps, river margins, unused quarries, rainfed crops, and irrigated crops) and criteria related to
ecosystem function (key areas to reduce wildfire risk and vulnerability, key areas to reduce erosion, key
areas to reduce water pollution) received the highest priority, together with areas with high cultural
and ethnologic value. In contrast, the priority for natural and semi-natural environments and land-
scape-scale features was lower. We discuss these results and the feasibility of using this protocol to
support decision making concerning ecological restoration actions in this Mediterranean landscape
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Outils pour la hiérarchisation participative de la restauration écologique dans la Région de
Valence (sud-est de I'Espagne)

L'intégration effective de la restauration écologique dans la gestion des espaces naturels nécessite la
définition de zones et d'actions prioritaires. A grande échelle spatiale, les priorités sont généralement
définies par les experts en termes de facteurs écologiques, en particulier en fonction de la distribution
d'espéces ou de quelques services écosystémiques. Cependant, les décisions de gestion doivent faire
face a différents habitats naturels et répondre aux multiples exigences et aspirations de la société.
L'émergence de nouveaux outils pour mieux identifier et analyser les critéres de priorité et déterminer
les meilleures alternatives de gestion, en intégrant les perspectives écologiques et socio-économiques
sont nécessaires. Nous avons développé une approche participative pour identifier les sites prioritaires
de restauration dans une région de 224 472 ha dans la Démarcation de la forét de Crevillent, dans le
sud-est semi-aride de I'Espagne. Le défi était de développer une méthodologie rigoureuse mais accessi-
ble qui pourrait étre extrapolée a d'autres régions. Une plate-forme de 88 parties prenantes a été invi-
tée a identifier et a pondérer les critéres prioritaires pour la restauration. Les parties prenantes ont iden-
tifié cing groupes de critéres correspondant aux environnements naturels et semi-naturels, aux
environnements hautement anthropisés, aux fonctions de I'écosystéme, aux processus a I'échelle du
paysage et aux aspects socio-économiques et culturels. Le poids intégré des critéres étudiés a montré
que ceux liés aux environnements hautement anthropisés (décharges, bords des riviéres, carrieres aban-
données, cultures pluviales et cultures irriguées) et aux fonctions de I'écosystéme (facteurs clés pour
réduire le risque et la vulnérabilité aux feux de forét, I'érosion, la pollution de I'eau) ont recu la plus
haute priorité, ainsi que pour les zones a forte valeur culturelle et ethnologique. En revanche, la priorité
pour les environnements naturels et semi-naturels et les caractéristiques a I'échelle du paysage était
plus faible. Nous discutons de ces résultats et de la possibilité d'utiliser ce protocole pour soutenir la
prise de décision concernant les actions de restauration écologique dans ce paysage méditerranéen.

Herramientas para la priorizacion participativa en restauraciéon ecolégica en la Comunidad
Valenciana (sureste de Espafia)

La integracion efectiva de la restauracion ecoldgica (RE) en la gestion del suelo requiere la definicion de
areas y actuaciones prioritarias. A grandes escalas espaciales, las prioridades son cominmente definidas
por los expertos en términos de factores ecolégicos, en particular la distribucién de especies o un
pequefo conjunto de servicios ecosistémicos. Sin embargo, las decisiones de gestion deben lidiar con
distintos habitats y responder a multiples demandas y aspiraciones de la sociedad. Son necesarias nue-
vas herramientas para identificar y analizar los criterios de prioridad y determinar las mejores alternati-
vas de gestion, integrando las perspectivas ecoldgica y socioecondmica. Hemos desarrollado un enfo-
gue participativo para identificar las areas prioritarias para la restauracion en un area de 224.472 ha en
la Demarcacién Forestal de Crevillent, en el sureste semiarido de Espafa.

El desafio fue desarrollar una metodologia rigurosa pero accesible que pudiese extrapolarse a otras
regiones. Se pidid a una plataforma de 88 participantes que identificara y ponderara los criterios de
prioridad de RE. Las partes interesadas identificaron cinco grupos de criterios correspondientes a
ambientes naturales y semi-naturales, ambientes altamente humanizados, criterios relacionados con las
funciones del ecosistema, criterios relacionados con los procesos paisajisticos y criterios culturales y
socio-econdmicos. El peso integrado de los criterios estudiados mostrd que los ambientes altamente
antropizados (vertederos, margenes de los rios, canteras sin utilizar, cultivos de secano y de regadio) y
los criterios relacionados con la funcién del ecosistema (areas clave para reducir el riesgo y vulnerabili-
dad frente a incendios forestales, areas clave para reducir la erosion, areas clave para reducir la conta-
minacion del agua) recibieron la mayor prioridad, asi como las areas de alto valor cultural y etnolégico.
Por el contrario, la prioridad para los entornos naturales y semi-naturales y caracteristicas paisajisticas
fue menor. Se discuten estos resultados y la viabilidad de utilizar este protocolo para apoyar la toma de
decisiones relativas a las acciones de restauracion ecolégica en este paisaje mediterraneo.
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