Analysis of the bird community before and after a dump opening in the Park of Naples hills (South Italy).
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Riassunto : Nel 2008, per l’emergenza creatasi a causa dei rifiuti in Campania, il governo italiano autorizzò l’apertura di alcune discariche, come cava del poligono a Chiaiano, nel Parco delle colline di Napoli. Dopo l’apertura della discarica abbiamo continuato il monitoraggio delle comunità ornitiche allo scopo di evidenziare possibili alterazioni ambientali. Già dopo un anno dall’apertura della discarica indici, come ricchezza di specie, sono decresciuti e altri dati indicano che tali variazioni sono legate a problemi ambientali, piuttosto che all’eterogeneità paesaggistica.
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The Metropolitan Park of the Naples hills was instituted by the Campanian Council in 2004 to constitute a broad natural reserve in the north-west area of Naples, compensating the remarkable surrounding urbanization. In 2006 we began a biological monitoring in that park, utilizing birds as bioindicators (Birdlife International, 2004), providing a picture of its environmental status (Caliendo et al. 2009). With the Law Decree n° 90/2008, providing the actions to face up the trash emergency in Campania, the Italian government authorized the dumps opening in some sites, as Chiaiano (Rifle-range’s quarry), inside the Metropolitan Park of the Naples hills. After the opening of the dump we continued the monitoring in this area to indicate the possible environmental modifications and to suggest some conservation measures to keep the environmental status.
The metropolitan Park of the Naples Hills (2215 ha) in the north-west side of the town. Its structure  is based on a yellow tuff’s base called “Neapolitan” and  is characterized by a remarkable presence of deep valleys, large basins and natural cavities interspersed with wide cultivated areas in terraces. The Park is divided in seven morphological areas :
1) Pisani basin (76,20 ha), a farmland–wooded area ;2) Camaldoli hill (789,73 ha), with  a wide chestnut wood including a large public Park; 3) Chiaiano farms (133,55 ha), a prevalent farmland area;4) Chiaiano wood (566,51 ha), a prevalent wooded area including some closed tuff quarries, directly interested by the dump; 5) San Rocco deep valley ( 301,15 ha), a 6 km long deep valley excavated in the tuff, prevalently wooded; 6) Scudillo (122,50 ha), a prevalent farmland-wooded area, including a public park (Hillock’s Park); 7) San Martino hill (10,75 ha), separated from the others, presents old vineyard terraces and other mediterranean cultivations.
The bird has been monitored from April 2009 to March 2010 using Variable Circular Plot method (de Filippo et al. 1991), every 15 days. We chose twenty-one sampling points representing the habitat typology of the park: urban, farmland and woodland. In this work we considered the breeding (April, May, June) and the wintering (December, January, February) data, without other months data, because they are more variable (Fulgione et al. 2007).
The structure of the communities was evaluated by some indices as species richness, diversity index, evenness, not Passeriformes/Passeriformes ratio, but only species richness (S) is discussed, because significant respect to the data before the dump opening. The landscape analysis was carried out interpreting aerial photos (1:100.000) of the park, utilizing the WGS84_UTM_Zone_33N coordinate system with Transverse_Mercator projection. We elaborated a vegetation physiognomic map (1:10000) with the ArcMap 9.2 (ESRI 2006) in a 1 km radius buffer surrounding the sample plot. The landscape diversity of these areas was analyzed in a 250 m radius buffer surrounding the sample plot through the principal fragmentation indices of landscape ecology (McGarigal et al. 1995). 
Bird indices were correlated with NUMP, SDI, SEI, ED,TE, significantly correlated in other studies (de Filippo et al. 1996), through Sperman correlation (Fowler et al. 1963).
After the dump opening we noted the disappearance of a unfavourable species (SPEC 3), as the nuthatch Sitta europaea and the new censed species, green woodpecker Picus viridis, a critical status species (SPEC 2), not censed in last Atlas of the neapolitan birds (Fraissinet 2006). Instead, observing the species richness in the two most important periods of the year (Fig.1), wintering and breeding, we noted that it is decreasing, especially in the breeding period, when the differences between before and after the dump opening are significant in all the areas of the Park. The correlations between some landscape indices and the bird community parameters also display some significant differences: the correlations after the dump opening are not significant and having an inverse slope when compared to the former (some of these are displayed in Fig.2). 
Thus these results demonstrate that, after the dump opening, the bird community isn't depending to the landscape anymore, but to the environmental variations. In fact the species richness is declining also in the slight altered areas, as S. Martino and the correlations between landscape and ornithological indices are not significant. Studying the orography of the Park, it is predictable that the impacts on the avifauna will be remarkable principally on the rocky species, because the habitat destruction is not reversible locally. Furthermore all the results point out that the ecosystem alteration is in progress, just one year after the dump opening, and then some mitigation interventions are necessary to not alter irreversibly the ecosystem of the whole Park. 
The mitigation measures may be carried out in a wider scale by the restoration of the tuff quarries and of the natural walls of Naples and surroundings, above all Chiaiano, where are some protected species, as predatory birds and Chiroptera.
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