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Additional file 1: Stratified sampling site selection in New York City-Long Island (NYC-LI)
[bookmark: _Toc218460537]Landscape connectivity modeling
To guide ecological site selection across a gradient of landscape permeability, we modeled functional connectivity for white-tailed deer movement across New York City and Long Island using Omniscape.jl, a circuit theory–based modeling framework that simulates animal movement across resistance surfaces informed by land cover and infrastructure features  [1,2]. Model outputs were validated using camera trap data collected from 44 sites on Staten Island and Long Island during 2022–2023 [3]. Validation analyses showed that connectivity scores, measured as mean current flow, were significantly associated with deer detections within a 1,000-meter buffer surrounding each site [3]. 
Based on this validation and the ecological relevance of the 1,000-m scale to urban white-tailed deer home range size [4], we calculated mean current flow within a 1,000-m buffer surrounding all publicly accessible parks in New York City-Long Island. Parks were then classified into four connectivity categories based on the distribution of current flow values: low (0.3-21.9), medium-low (21.9-67.6), medium-high (67.6-143.5), and high (143.5-532.4). Stratified random sampling within each of these four connectivity categories was used to ensure that selected sites represented the full range of landscape permeability and to minimize geographic clustering.
[bookmark: _Toc218460538]Greenspace eligibility and stratified site selection
Candidate greenspaces were identified by merging spatial layers from five publicly available databases: (1) U.S. Protected Areas Database [5], (2) New York State Conservation Lands, (3) New York Natural Heritage Program, (4) MassGIS Protected and Recreational Space [6], and (5) the National Conservation Easement Database [7]. Greenspaces were retained if they met the following criteria: ≥5 ha in size, ≥20% forest cover, publicly accessible, and containing ≥800 m of trail to support standardized tick dragging [8].
From this pool of eligible greenspaces, we selected sites using a stratified random sampling design based on two key metrics: greenspace functional connectivity and housing unit density (HUD). Each greenspace was first assigned to one of four connectivity quantiles based on its mean current flow value. We then aggregated surrounding census blocks within concentric 1- to 5-km buffers and assigned each site to the dominant HUD strata (low, medium, or high). Finally, sites were randomly selected across the combined connectivity–HUD strata to ensure broad representation of ecological and socio-environmental conditions along the urban gradient.
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