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        Km2  Inhabitants 

Catalunya   31.894  7.210.508  

Barcelona Province     7.733  5.332.513 

Metropolitan Region        3.234  4.856.578 

  



Parc Natural Sant Llorenç del Munt i l’Obac 13.694 ha 

Parc Natural del Montseny                                    30.120 ha 

Parc  del Garraf                                                    12.376 ha 

Parc del Castell de Montesquiu                                547 ha 

Parc  del Montnegre i el Corredor                      15.010 ha 

Parc  d’Olèrdola                                                         608 ha 

Parc de la Serralada Litoral                                   4.046 ha 

Parc de la Serralada de Marina                              2.086 ha 

Parc del Foix                                                            2.900 ha 

Espai  Natural  Guilleries - Savassona          8.300 ha 

Parc Agrari del Baix Llobregat                             2.938 ha 

Parc de Collserola                                                   8.000 ha             

                                                                          100.625  ha 

Protected Areas 



         



         



         

Natura 2000 
Catalunya 

 

- 184 areas 

- 31% land 



The SITxell project 



         



Main features of the project 

 GIS for land analysis to support land 

planning decisions (regional gov. & 

municipalities) 

 Cartography of ecological and 

socioeconomical values of ALL open areas 

 Coordinated work with other public 

administrations (different scales and 

departments) and private partners 

 Great dissemination of the information to 

be used at different  scales and 

approaches on land planning 



External partners 

Unitat de Geodinàmica 

Externa i d'Hidrogeologia 

Universities & Research Centres 

NGO’s 
Private companies & Trade Unions Public administrations 



External partners 

         

Provincial Council 
of Barcelona 

Specific private companies 
Farmers Trade Union 

Academic partners: 
University Departments 

Research Centres Specific 
agreements with 

economical content 

Other Public 
Administrations 

Naturalist 
NGO’s 

Regular working meetings with each partner and plenary 
workshops  to share information and define next steps 

Special public 
contracts 

Specific agreements 
without economical 

content 



         



What can be found? 

MÒDULS DEL MEDI 

 Geologia 

 Hidrologia 

 Flora, vegetació i 
hàbitats 

 Fauna 

 Ecologia del paisatge 

 Patrimoni cultural 

 Paisatge 

 

MÒDULS D’USOS 

 Socioeconomia 

 Normatives i 
directives sectorials 

 Planejament 

 Infrastructures de 
transport 

 Serveis tècnics 

Geology 

Habitats, 
vegetation 
and flora Fauna 

Ecological 
connectivity 

Landscape 
ecology 

Socieconomic 
activities 



  

         

Natural values assessment 

Habitat map Habitat value assessment 



Value of 
conservation 
for habitats 



Value of 
conservation for 

nesting bird 
species 



Resistance to 
fauna 

movement 



Value for 
farming 



         

LEAF BIOMASS 

ECOLOGICAL FUNCTIONS 



         

AIR FILTERING (PM10) 

REGULATING SERVICES 



         

POLLINATION 

REGULATING SERVICES 



         

CARBON STOCKS 

REGULATING SERVICES 



         

PROVISIONING SERVICES 

FOOD FROM CROPS 



CULTURAL SERVICES 

RECREATION OPPORTUNITIES 
(CAPABILITY) 



Application at 
local scale 



         

Pilot projects 



 

         

Incorporation to Provincial Council 
annual support for municipalities 



         

Municipalities  involved in the project 



         

Training courses for local technicians 



Local Green Infrastructure 



         

Applcation at 
regional scale 



Request of land analysis for 
regional planning 



Involvement of Provincial Council 
in land planning decisions 



Dissemination 
and transfer 



www.sitxell.eu 

Website 



         

Free map server 



         

Using bird fauna for evaluating landscape conservation indexes: 

the SITXELL project

Sergi Herrando1, Joan Estrada1, Vittorio Pedrocchi1, Lluís Brotons1,2 & Carles Castell3

1 Catalan Ornithological Institute
2 Centre d’Ecologie Fonctionnelle et Evolutive, CNRS
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Bird species conservation for landscape assessment

Birds are biodiversity indicators that integrate ecological information. The use of bird species to monitor environmental changes has 

progressively developed during the last decades. In particular relationships between bird species and climate change, pollutants, 

fisheries, habitat fragmentation, etc. have provided an important amount of data on birds response to such environmental modifications 

(Furness & Greenwood 1993). Theoretically, the use of birds might allow the evaluation of landscapes from a conservation perspective. 

However, in practice, the extraordinary complexity of ecological relationships has made the assessment of landscape conservation values 

a difficult task. 
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We considered four conservation criteria to evaluate species-specific conservation indices: 

(1) IUNC conservation status corrected on a regional scale (IUCN 1994, Gärdenfors 1996)

(2) Relative importance of the studied population for the species (regional population estimate / world population estimate)

(3) Singularity of the species in the region (number of 10x10 UTM squares)

(4) Habitat fragility (intuitive assessment of the fragility of the main habitats occupied by the species)

These four criteria were applied at every bird species inhabiting Catalonia allowing to estimate its conservation value (Table 1). The values of each of these variables ranged from 0 (minimum interest) to 

10 (maximum interest), except for the case of the IUNC status, which was considered more relevant than the other three criteria and accordingly ranged from 0 to 20. Interestingly, the degree of shared 

variance of these variables was low or moderate, which supported its use as indicators of different aspects associated with bird conservation (Table 2). Then, we summed the value of each variable for each 

species to obtain an index of species conservation interest which combined both regional and global perspectives.

IUCN Estatus Relative importance Singularity Habitat fragility

IUCN Estatus 1

Relative importance -0.22 1

Singularity 0.65 -0.46 1

Habitat fragility 0.45 -0.31 0.66 1

Table 2. Correlation matrix for the 4 conservation variables.

 Species IUCN Estatus Relative
importance

Singularity Habitat
fragility

Icons

 Sylvia conspicillata 15 7 6 7 35
 Alectoris rufa 15 9 1 6 31
 Oenanthe hispanica 10 9 2 7 28
 Ardea purpurea 10 4 4 9 27
 Aquila chrysaetos 10 4 2 7 23
 Cinclus cinclus 5 5 2 8 20
 Sylvia undata 1 9 1 6 17
 Regulus ignicapillus 1 8 1 6 16
 Troglodytes troglodytes 1 5 1 6 13
 Sturnus vulgaris 1 3 1 1 6

Table 1. Values for the 4 conservation variables and its sum (the Icons), a species conservation index 

that integrates the different aspects of the former variables. Ten species are shown here as an 

example.  

Towards a landscape conservation index
Once we had obtained species-specific conservation index (Icons), we investigated several simple 

algorithms to synthesise the information of each of species present at each 1x1km UTM square into 

a new spatial conservation index containing that of the whole bird list of that site. The sum of every 

specific conservation index was highly correlated to richness (r=0.80), thus masking the variability 

contained in the specific conservation index. This simple formulae was successfully used by Root et 

al. (2003) for a reduced group of high conservation species but it prove missleading when aiming at 

consider the entire bird community, from the frequent low conservation interest species to the 

scarce high priority species. Therefore, and in order to increase the role of these latter species, we 

tested the sum of quadratic, cubic… terms until reaching an index slightly related to pure bird 

species richness. The final index (r= 0.15 with richness) was defined as Icons T and calculated as 

follows:

Icons T = Σ (Icons)5

We then used 1x1 km UTMs species distribution maps constructed in the Catalan Breeding bird 

Atlas 1999-2002 (Estrada et al. in prep.) to represent this landscape conservation value in a 

spatially explicit map (Fig. 1). 

The SITXELL approach

The SITXELL is a project whose objective is to assess landscape conservation values for the Barcelona province (Catalonia, NE Spain) from several natural and social indicators. In this context, birds can 

be very valuable since detailed distribution data is available and the conservation value of each species can be accurately defined with current knowledge. A powerful approach to determine the ecological 

value of a given location may be to combine the conservation indices of each of the species present (e.g. Root et al. 2003). 

Oenanthe hispanica Icons: 28

Otus scops Icons: 20

Pyrrhocorax graculus Icons: 16Sitta europaea Icons: 14

Icons T

…

Discussion
The process of building objective conservation indices useful from a management perspective is not free from subjectivity. It is not possible to avoid this when trying to find out conservation criteria in 

general, as conservation interest itself is a currently subjective matter and it is extraordinary complex to postulate which component is more important than the other, highly as a result of our low 

understanding of ecological processes. In spite of that, conservation needs are going faster than precise understanding and we have to dive into this complex subject. The results of this project seem very 

promising, and configure a first tool for evaluating landscape interest from well-monitorised vertebrates.

Figure 1. Schematic representation of the landscape conservation index building. The 

formulae Icons T = Σ (Icons)5 was applied to the species list of each 1x1 UTM square, which 

derived from the Catalan breeding bird atlas 1999-2002 (Estrada et al. in prep). Values are 

represented in 5 different categories grouped by means of the natural breaks classification. 
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