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Abstract

The Urban Heat Island (UHI) phenomenon poses a fundamental challenge to quality of life and
environmental sustainability, particularly in arid regions. Despite the recognized role of green spaces
in temperature modulation, understanding the impact of their spatial configuration on thermal
performance in arid climates requires deeper investigation. Accordingly, this study aims to
quantitatively analyze the relationship between the spatial structure of green infrastructure and Land
Surface Temperature (LST) intensity in the historical city of Yazd, as an example of a desert
metropolis. Conducted within the framework of landscape ecology using Sentinel-2 and Landsat 9
satellite imagery during the summer of 2024, this research extracted green patches and calculated
the Green Space Heat Mitigation Index (GS-HMI). Spatial configuration was analyzed at landscape,
class, and patch levels using metrics from FRAGSTATS software. Relationships between structural
and functional indices were tested using multivariate linear regression.

The results revealed a predominantly fragmented spatial structure in Yazd's green infrastructure,
with a noticeable absence of large patches. Patches with optimal thermal performance (coolest)
exhibited significantly higher Clumpiness Index (CLUMPY) and lower edge density (adjacency).
Regression analysis explained approximately 68% of the variation in cooling performance through
three key configuration metrics: clumpiness, largest patch index (LPI), and edge density. The
findings clearly demonstrate that in the arid climate of Yazd, how green areas are spatially
organized 1s more determinant than their fotal area. Designing large, compact green spaces with
simplified boundaries emerges as a key strategy for maximizing cooling efficiency and mitigating
the urban heat island effect. This study provides a methodological framework integrating remote
sensing, functional performance indices, and landscape metrics, offering practical insights for urban
planners and designers in arid cities.
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