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1. INTRODUCTION

Since human activities have both intensive and extensive impacts on the environment, it is critical to understand better the relationships between 

biodiversity and ecosystem services, and the effectiveness of diversity conservation strategies in maintaining biodiversity and ecosystem services. Up to 

now, the results on the former, i.e. spatial relationships between biodiversity and ecosystem services, are controversial. Thereby, there is a need to 

increase the effort into understanding this very important field.

The aim of this study is to analyse the spatial distribution of several ecosystem services (carbon storage, water flow regulation and water supply) and to 

evaluate these ecosystem services spatial congruence with biodiversity. The study was carried out in the Basque Country region (North of Spain), where an 

important land-use change has happened in the last century.

2. METHODS

. The biodiversity (B) was calculated in relation to native species richness (R), successional stage (S) and priority areas for biodiversity (PA):            

B= R + S + PA 

R: scale from 1 to 4 ( >65 species= 4; 45-65= 3; 25-45= 2; <25= 1 ); S: scale from 1 to 4 (forests and other potential ecosystems=  4, bushes= 3, grasslands= 2,                                              
others= 1 (Biurrun et al., 2009)); P: the value is 1 (priority are as) or 0 (non priority areas). Priority areas: legally protected are as and ecological corridors.

. Carbon storage was calculated quantifying the carbon stored in both, soil (Neiker, 2004) and vegetation. For forest ecosystems, the C stored as 

biomass (CB) was obtained as follows (IPCC, 2003):          

CB = V*BEF*(1+R)*D*CF 

V= the merchantable volume (m 3/ha); BEF= the biomass expansion factor for the conversion of m erchantable volume to aboveground tree biomass; R= the root -to-

shoot ratio; D= the basic wood density, (tonnes d.m./m 3); CF= the carbon fraction of dry matter (tonnes C/tonnes d. m.)

In the rest of ecosystems the amount of C stored as biomass was insignificant in comparison to the C stored in the soil. The urban areas and continental waters 

were not valued.

. Water supply (WS) was calculated by means of the annual runoff (data 1951-2000).

. Water flow regulation (WFR) was calculated using the different components of the hydrologic cycle (based on TETIS model (Vélez et al., 2009)):                                

WFR = Ru / P

Ru = total annual runoff (mm/year); P= annual rainfall (mm/year )

We identified the hotspot for each ecosystem service and for biodiversity (identified in the map as High). These areas were overlapped to evaluate the 

spatial concordance among the different services and among the services and biodiversity. 

3. RESULTS AND CONCLUSIONS

The results showed that most of Basque Country’s land surface (65%) is important for supplying 

at least one service. 18%, 1,4 %, 17%, 52% of surface showed hotspot of biodiversity (B), carbon 

storage (CS), water supply (WS) and water flow regulation (WFR), respectively. Spatial 
congruence between biodiversity and ecosystem services hotspots was found to be high (84% B-

CS, 28% B-WS, 62% B-WFR). Moreover, the spatial overlap between ecosystems services was 

high (65%, 33% y 2% (overlap of 1, 2 and 3 services with biodiversity, respectively)). It can be 

concluded that high biodiversity areas supply important ecosystem services. These areas are 

natural forests. Thus, the conservation of biodiversity can also maintain the provision of 

ecosystem services.
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