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ABSTRACT

Previous studies on urban thermal environments have mainly relied on satellite imagery or numerical
simulations and have therefore been limited to indirect assessments. In particular, quantitative analyses based
on field observations remain insufficient in complex urban environments where diverse land-use types and
forest proximity interact. Accordingly, this study aimed to conduct high—density air temperature measurements
at 50-m intervals in a forest—adjacent urban area and to quantitatively analyze the temporal characteristics of
the summer thermal environment (daytime, nighttime, and early morning) in relation to land-use types with
diverse surface—cover characteristics and forest influence. The study area was located in the urban district
surrounding Mt. Waryong in Daegu, South Korea, where air temperature was measured at approximately
50-m intervals along a north—south transect encompassing four land-use types: high—density low-rise
residential areas, low-rise residential —neighborhood commercial mixed areas, tree-lined streets, and apartment
residential complexes. Spatial distribution analysis, analysis of variance (ANOVA), and regression analysis
between temperature and distance from the forest were applied to compare thermal characteristics. The results

showed that during the daytime, apartment residential complexes with high—rise buildings and abundant green
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space exhibited the lowest mean temperature (33.33C), while their nighttime cooling magnitude was the
smallest (4.76°C). In contrast, low-rise residential and neighborhood commercial areas formed high—
temperature zones during the daytime, but experienced substantial nighttime cooling, with a maximum
temperature reduction of 10.35C. In the early morning, air temperature increased consistently with increasing
distance from the forest, and a 100-m increase in distance corresponded to a maximum temperature rise of
approximately 0.2°C. In particular, tree-lined streets exhibited a lower rate of temperature increase with
distance than densely built residential areas, indicating that nighttime cooling effects associated with forest
proximity were relatively better preserved. This study quantitatively demonstrates that the dominant factors
shaping the thermal environment in forest-adjacent urban areas vary by time of day and confirms the
presence of nighttime cooling effects associated with forest proximity based on in situ observations. These
findings provide empirical evidence that can support future green space planning and spatial design strategies

aimed at mitigating urban thermal environments,
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