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The effect of landscape structure for species diversity of ants, birds and vegetation was 

evaluated. The study covers an area of 600 km² which is located in Colombia. It can be 

considered as an agroforestry system.  

42 Quickbird high resolution satellite imagery with a spatial resolution of 60 cm were 

resampled to a 5 m spatial resolution to get a thematic land use classification of the area. 

Object oriented classification was the selected methodology for the land use classification. 

This procedure was performed with Defines 5 professional software (Definiens AG, 2006). 

Images were classified separately and after that they were mosaicked using Erdas Imagine 

software 9.1 (Leica Geosystems Geospatial Imaging LLC, 2005). Landscape, class and patch 

metrics were calculated with the software Fragstats (McGarigal et al., 2002). As landscape 

metrics the total area (TA) and number of patches (NP) were chosen. Total class area (CA) 

and patch cohesion index (PCI) were selected as class metrics. Patch area (AREA), perimeter 

(PERIM), fractal dimension index (FRAC), related circumscribing circle (CIRCLE) and the 

edge contras index (ECON) were calculated as patch metrics. The abundance base coverage 

estimator (ACE) and the Shannon’s diversity indexes were selected to be calculated for the 

assemblages of birds, ants and vegetation. In addition geographical distances between pairs of 

samples units of the same group of individuals and the Jaccard similarity index were 

calculated in order to assess the spatial relationship between species share composition and 

the geographical distance. These indexes were calculated with the application softwares 

EstimateS 8.0.0 (Colwell, 2006) and Krebswin (Brzustowski, 1998).Furthermore the the 

Getis-ord Gi statistic available in ArcGis 9.2 was used to identify clusters of both low and 

high values regarding diversity for the different organisms. Multivariate analysis techniques 

were used to observe the effect of landscape structure and land use with respect to species 

diversity.  

As results it was found that different organisms respond in a different way as consequence of 

land use and landscape structure. None spatial point patters for ants with low or high values 

were found with a 95% of confidence interval regarding diversity. On the other hand 

statistically significant spatial point patters were found for birds and vegetation with the same 



confidence level. Some spatial locations with high and low values concerning diversity of 

vegetation are the same regions where these patterns were also observed for bird species. The 

multivariate analysis showed a slow gradient in the change of species composition against the 

geographical distances for the assemblages of birds and ants separately. On the other hand 

vegetation presented a rapid gradient in the investigated area. It was also found that areas 

which are bigger and that are surrounded by more heterogeneous environments have a higher 

richness of species. The elongation and the shape complexity of the patches did not show a 

positive relationship with the diversity of species.  
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