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Abstract

The issue of urban air quality is becoming increasingly severe, posing a significant challenge to the sustainable development of
cities. To address the limitations of traditional methods in handling nonlinear, time-series, and high-dimensional data, this paper
employs deep learning technology to design and construct an urban air quality prediction model. The model integrates multi-source
data, including air pollutant concentrations, meteorological conditions, and time factors, and conducts experimental research using
structures such as recurrent neural networks (RNNs) and convolutional neural networks (CNNs). The study analyzes the predictive
performance and applicability of various models. The findings indicate that deep learning models demonstrate significant advantages
in short-term prediction accuracy, long-term trend analysis, and model generalization capabilities, providing effective support for
urban environmental regulation, public health warnings, and the formulation of atmospheric governance policies.
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