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Tree Shade Prioritization and Typology-Based Planting Strategies '
- Focused on Urban Street Structure Analysis -
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ABSTRACT

As urban heat island effects worsen due to climate change and high—density urban structures, the strategic
provision of shade has become increasingly critical for improving the thermal environment. This study aims to
derive priority areas for tree planting and propose tailored greening strategies based on street typologies by
analyzing the structural characteristics of urban streets and building shade patterns. Focusing on Jung—gu,
Daegu, the street aspect ratio was calculated considering street orientation and adjacent building heights,
followed by a simulation of building shade areas using 3D GIS based on the solar altitude and azimuth
during the summer solstice. Analysis revealed distinct shade formation patterns depending on street orientation
and width. Fast—west streets displayed a U-shaped pattern with drastic shade area variations depending on
solar altitude at dawn and dusk, whereas north-south and diagonal streets showed a stable, symmetrical
V-shaped pattern with bilateral buildings alternately casting shade over time. Based on these findings, streets
were classified into six spatial typologies. For east—west streets, planting high—canopy trees primarily on the
northern sidewalks was proposed, whereas for north—south streets, strategies included planting broad—canopy
trees and utilizing integrated three—dimensional greening, such as green roofs. This study provides practical
guidelines for urban green space planning by integrating micro—scale spatial analysis of street geometry and

solar trajectories, thereby maximizing the effectiveness of thermal environment improvements.

Keywords: Urban Thermal Environment, Street Aspect Ratio, Green Space Planning
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