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ABSTRACT
India's rapid urbanization and industrialization have significantly impacted land surface temperature (LST), intensifying the urban heat island (UHI) effect. This study delves into LST patterns in Vishakhapatnam's industrial zones, examining their relationship with land use, vegetation cover, and urban configuration. Key metrics—Spectral Radiance, Top of Atmosphere Brightness Temperature (TOA BT), Normalized Difference Vegetation Index (NDVI), Vegetation Proportion (Pv), Land Surface Emissivity (LSE), and LST—were computed to provide a comprehensive analysis. Statistical analysis of LST indicated a μ±2σ UHI threshold of 36.50°C, with additional thresholds of 31°C and 34°C identified using μ±1σ and Gaussian Mixture Model (GMM), respectively. The findings highlight a significant and persistent UHI effect in Vishakhapatnam, underscoring the critical need for targeted urban planning and sustainable development initiatives. The study also tracked LST variations from 2014 to 2023, revealing a concerning decline in peak NDVI values from 0.338 to 0.207, which suggests a decrease in vegetation cover and its cooling effects. These insights stress the importance of integrating green spaces and efficient land use strategies to mitigate the adverse impacts of urbanization and industrial activities on LST and overall urban climate. The results provide a crucial basis for policymakers to develop interventions aimed at enhancing urban resilience and promoting environmental sustainability in rapidly growing industrial cities like Vishakhapatnam.
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