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Abstract

Urban tree programs are often framed as numerical planting targets. In Keelung, however, steep terrain, constrained
sidewalks, subsurface infrastructure, and typhoon exposure make growing space, uninterrupted pedestrian access, and
long-term maintenance equally important. This study combines 462 Keelung sidewalk records from Taiwan's June 2026
national sidewalk inventory with March 2026 district-level age data. It develops reproducible width screening, threshold
sensitivity, spacing, and equity scenarios. The primary rule preserves a 1.5 m pedestrian clear width and treats a 1.0 m
difference between total and clear width as a research proxy for a potential facility/planting strip. This proxy is neither a
legal planting-pit dimension nor proof of on-site feasibility.

The inventory reports 181.197 km. Two 15.135 km records on Xin 1st Road are retained but flagged as anomalies
pending verification; the primary analysis therefore uses 150.927 km. Width screening identifies 80 records and 24.074
km as direct-fit candidates, plus 62 records and 17.541 km requiring road-space reallocation. At an assumed 8 m
spacing, these scenarios yield 2,981 and 5,150 modeled tree positions, respectively. They are planning upper bounds,
not inventories, approved sites, or survival forecasts. Direct-fit length ranges from 15.161 to 28.938 km across the tested
thresholds. Because empirical cooling varies by canopy, species, water availability, urban form, heat metric, and
climate, the study does not convert candidate length into a fixed temperature reduction. District-level equity results are
exploratory and cannot identify block-level heat risk. The proposed implementation sequence is pedestrian-first
screening, field audit, typhoon-risk assessment, phased pilots, and transparent monitoring, with performance
measured by five-year survival, continuous shade, clear-width compliance, storm failure, and distributional benefit.
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