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Introduction
Meteorology plays a pivotal role in understanding the complex atmospheric dynamics that influence daily life, agricultural productivity, and urban planning. In recent decades, rapid urbanization across South Asia has significantly altered local climate patterns. Nowhere is this more evident than in India New Delhi, a megacity characterized by extreme population density and industrial activity.
New Delhi faces unique meteorological challenges, including severe air quality degradation, intense heatwaves during summer months, and unpredictable monsoon patterns. These phenomena are exacerbated by urban heat island effects and topographical constraints. The primary objective of this study is to analyze historical meteorological data from 2010 to 2023 in India New Delhi to identify trends and propose adaptive strategies for city planning.
Research Questions
· How has the urban heat island intensity in India New Delhi changed over the past decade?
· What are the correlations between meteorological variables and particulate matter concentrations in the region?
· How effective are current urban green infrastructure plans in mitigating local climate extremes?
Literature Review
Previous studies have extensively documented the rise in global temperatures and their regional manifestations. Research conducted by Singh et al. (2018) highlighted the significant warming trend in northern India, attributing it largely to reduced precipitation and increased solar radiation absorption due to aerosols.
Furthermore, Gupta and Kumar (2020) analyzed monsoon variability and found a decrease in overall rainfall intensity despite increased frequency of extreme events. These findings underscore the need for localized, high-resolution meteorological modeling to capture micro-climatic variations specific to megacities like India New Delhi.
Methodology
Data was collected from three primary sources: automated weather stations operated by the India Meteorological Department (IMD) located across different zones of New Delhi; satellite-derived land surface temperature data from NASA’s MODIS program; and air quality monitoring indices from central government databases.
The spatial
