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The incidence and geographic distribution of tick-borne diseases (TBDs) has increased dramatically in the 
United States in recent decades. However, elucidating the drivers of emergence has been challenged by the 
complex interactions between host, tick and pathogen ecology that determine transmission, and their 
idiosyncratic responses to environmental conditions. Particularly, TBD spread into urban landscapes has been 
overlooked. Most studies of TBD risk have focused on rural areas, despite growing evidence that ticks and 
wildlife hosts can persist in urban landscapes. Urban green spaces may facilitate TBD invasion and increase 
human exposure when they facilitate tick-carrying hosts to move through areas of high human density and 
activity. We investigated the risk of tick spillover into residential yards from neighboring greenspaces by 
conducting tick and environmental surveys over three years on Staten Island, NYC. We fit a Bayesian logistic 
model to assess the impact of yard and landscape-level features on yard occupancy by three tick species of 
public health concern (Blacklegged, Lone star and Asian Longhorned ticks). Landscape characteristics were 
assessed at increasing distances from the yards (50, 100, 200 and 500 meters) using a high-resolution land 
cover dataset. Tick species showed habitat niche partitioning at multiple spatial scales and fluctuating 
population sizes across years indicating complex, multi-scale drivers of urban transmission risk. Because these 
tick species vary in their host specificity, we propose understanding the role of hosts in connecting tick 
populations in green spaces (sources) with those in backyards (sinks) have important implications for the 
control of TBDs at the urban frontier. 

1. What is your pathogen? Multiple options possible (e.g. if working on coinfections) 

Coronavirus :  

Other viruses :  

Bacteria :  

Fungi :  

Protozoan :  

Metazoan :  

Other :  

  

2. On a scale of 1-5 is your work mostly eco/epidemiological or evolutionary? 1 (100% eco/epidemiological) 

3. On a scale of 1-5 is your work mostly theoretical or experimental/empirical? 
5 (100% empirical 


