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Bees (Apoidea) are of particular interest as they are especially vulnerable to biodiversity loss 

and are primary providers of pollination services, which are vital for the productivity and 

stability of agricultural and natural systems worldwide. Anthropogenic land-use change is a 

major driver of bees abundance and biodiversity decline, reducing landscape heterogeneity and 

ecological connectivity, and resulting in habitat fragmentation and degradation. Although many 

studies have addressed bees’ population decline in human modified ecosystems, assessing the 

capacity of urban ecosystems to support functionally viable pollinator communities remains 

complex.   

To address this knowledge gap, we developed a framework for assessing urban ecosystem 

suitability for pollinators integrating: i) high-resolution geospatial mapping of potential 

pollinator habitats, ii) a multidimensional suitability index, and iii) metrics describing spatial 

configuration and connectivity of habitat patches, all implemented within a GIS-based 

cartographic database. The methodology was applied to a case study of Brescia (northern Italy) 

to assess pollination suitability of this city and to evaluate the potential impacts of the new 

municipal policy for biodiversity conservation and climate change mitigation.  

The analysis revealed a complex and heterogeneous habitat mosaic within the urban area, 

highlighting an unexpected potential of urban and peri-urban environments to support 

pollinator communities. The multi-scale approach enables assessment of both individual patch 

contribution and overall spatial configuration - key components of pollination suitability. 

Scenario analyses, based on various levels of implementation of the biodiversity conservation 

policy, showed how the designed strategies results in changes on habitat suitability across land-

use types. The developed methodology represents a valuable tool for designing and 
implementing pollinator-friendly urban planning strategies.  
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