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Abstract: Rapidly growing and urbanizing countries like India need forecasting of pollutants in the air to manage air 
quality. Traditional Artificial Neural Networks (ANN) have
complex, non
study presents an advanced deep learning model that combines Long Shor
Networks (CNN), and a numerical
few chosen cities of India, influencing air pollution and determines the transition from traditio
models. The result shows that the hybrid CNN
pollutants, giving better results than classical ANN models. 
 

Indian cities, particularly metropolitan areas,
and rising vehicle density. Predicting pollutant levels makes it easy for the concerned authorities to take necessary actions
like health advisories and environmental plannin
capture nonlinear interactions among pollutants. 
pollution. This study looks at air pollution prediction using 
 

Early studies used multilayer perceptron (MLP) architectures to predict PM and NO
to shallow learning. Temporal memory was absent from meteorolog
Later research recorded sequential dependencies in the dispersion of pollutants using LSTM networks. Hybrid CNN
LSTM models showed promise by combining spatial and temporal features. Numerical pollution m
and WRF-Chem provided physical insights despite being computationally expensive. Deep learning and numerical
analysis are still not fully integrated in Indian urban areas. To bridge this gap, this paper suggests a hybrid numerical A
deep learning framework. For Indian urban areas, there is still a gap in the integration of deep learning with numerical
mode analysis. This paper proposes a hybrid numerical ANN

(A). Data Col
from the Central Pollution Control Board are used. PM
CO, O�; meteorological 
index; boundary layer height (numerical model input)
scaling for normalisation; temporal wind
stationarization. Result components were set up operating the ANNA quantitative system decay system, which is based on 
a quantitative system. The beginning is to apply Principal Compo
contaminants. Establishing which quantitative system supply greater than 90% of the variance. ANN feed system. Find the 
using SHAP analysis.
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quality. Traditional Artificial Neural Networks (ANN) have
complex, non-linear interactions among parameters in environmental data. To forecast hourly concentrations of PM2.5, this 
study presents an advanced deep learning model that combines Long Shor
Networks (CNN), and a numerical
few chosen cities of India, influencing air pollution and determines the transition from traditio
models. The result shows that the hybrid CNN
pollutants, giving better results than classical ANN models. 
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and rising vehicle density. Predicting pollutant levels makes it easy for the concerned authorities to take necessary actions
like health advisories and environmental plannin
capture nonlinear interactions among pollutants. 
pollution. This study looks at air pollution prediction using 

Early studies used multilayer perceptron (MLP) architectures to predict PM and NO
to shallow learning. Temporal memory was absent from meteorolog
Later research recorded sequential dependencies in the dispersion of pollutants using LSTM networks. Hybrid CNN
LSTM models showed promise by combining spatial and temporal features. Numerical pollution m

Chem provided physical insights despite being computationally expensive. Deep learning and numerical
analysis are still not fully integrated in Indian urban areas. To bridge this gap, this paper suggests a hybrid numerical A
deep learning framework. For Indian urban areas, there is still a gap in the integration of deep learning with numerical
mode analysis. This paper proposes a hybrid numerical ANN

(A). Data Collection: IMD stations in Bengaluru, Kolkata, Mumbai and Delhi; furthermore, time series data (2018
from the Central Pollution Control Board are used. PM
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scaling for normalisation; temporal wind
stationarization. Result components were set up operating the ANNA quantitative system decay system, which is based on 
a quantitative system. The beginning is to apply Principal Compo
contaminants. Establishing which quantitative system supply greater than 90% of the variance. ANN feed system. Find the 
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quality. Traditional Artificial Neural Networks (ANN) have
linear interactions among parameters in environmental data. To forecast hourly concentrations of PM2.5, this 

study presents an advanced deep learning model that combines Long Shor
Networks (CNN), and a numerical-based ANN.The study measures impact factors such as PM10, 
few chosen cities of India, influencing air pollution and determines the transition from traditio
models. The result shows that the hybrid CNN
pollutants, giving better results than classical ANN models. 
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Rapidly growing and urbanizing countries like India need forecasting of pollutants in the air to manage air 

quality. Traditional Artificial Neural Networks (ANN) have
linear interactions among parameters in environmental data. To forecast hourly concentrations of PM2.5, this 

study presents an advanced deep learning model that combines Long Shor
based ANN.The study measures impact factors such as PM10, 

few chosen cities of India, influencing air pollution and determines the transition from traditio
models. The result shows that the hybrid CNN-LSTM models reduce Root Mean Squared Error by 22
pollutants, giving better results than classical ANN models. 

I. INTRODUCTION
Indian cities, particularly metropolitan areas, are vulnerable to declining air quality due to urbanization, industrialization, 
and rising vehicle density. Predicting pollutant levels makes it easy for the concerned authorities to take necessary actions
like health advisories and environmental planning. Conventional models like regression, ANN
capture nonlinear interactions among pollutants. Models like CNN, LSTM, and GRU gave better results for forecasting air 
pollution. This study looks at air pollution prediction using 

II. LITERATURE REVIEW
Early studies used multilayer perceptron (MLP) architectures to predict PM and NO
to shallow learning. Temporal memory was absent from meteorolog
Later research recorded sequential dependencies in the dispersion of pollutants using LSTM networks. Hybrid CNN
LSTM models showed promise by combining spatial and temporal features. Numerical pollution m

Chem provided physical insights despite being computationally expensive. Deep learning and numerical
analysis are still not fully integrated in Indian urban areas. To bridge this gap, this paper suggests a hybrid numerical A
deep learning framework. For Indian urban areas, there is still a gap in the integration of deep learning with numerical
mode analysis. This paper proposes a hybrid numerical ANN

III. METHODOLOGY
lection: IMD stations in Bengaluru, Kolkata, Mumbai and Delhi; furthermore, time series data (2018

from the Central Pollution Control Board are used. PM
parameters: temperature, humidity, wind direction, wind speed, and solar radiation; traffic density 

index; boundary layer height (numerical model input)
scaling for normalisation; temporal windowing (last 24 hours 
stationarization. Result components were set up operating the ANNA quantitative system decay system, which is based on 
a quantitative system. The beginning is to apply Principal Compo
contaminants. Establishing which quantitative system supply greater than 90% of the variance. ANN feed system. Find the 
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Rapidly growing and urbanizing countries like India need forecasting of pollutants in the air to manage air 
quality. Traditional Artificial Neural Networks (ANN) have limited representation capacity for prediction, especially for 

linear interactions among parameters in environmental data. To forecast hourly concentrations of PM2.5, this 
study presents an advanced deep learning model that combines Long Shor

based ANN.The study measures impact factors such as PM10, 
few chosen cities of India, influencing air pollution and determines the transition from traditio

LSTM models reduce Root Mean Squared Error by 22
pollutants, giving better results than classical ANN models.  

I. INTRODUCTION
are vulnerable to declining air quality due to urbanization, industrialization, 

and rising vehicle density. Predicting pollutant levels makes it easy for the concerned authorities to take necessary actions
Conventional models like regression, ANN

Models like CNN, LSTM, and GRU gave better results for forecasting air 
pollution. This study looks at air pollution prediction using various numerical, ANN

II. LITERATURE REVIEW
Early studies used multilayer perceptron (MLP) architectures to predict PM and NO
to shallow learning. Temporal memory was absent from meteorolog
Later research recorded sequential dependencies in the dispersion of pollutants using LSTM networks. Hybrid CNN
LSTM models showed promise by combining spatial and temporal features. Numerical pollution m

Chem provided physical insights despite being computationally expensive. Deep learning and numerical
analysis are still not fully integrated in Indian urban areas. To bridge this gap, this paper suggests a hybrid numerical A
deep learning framework. For Indian urban areas, there is still a gap in the integration of deep learning with numerical
mode analysis. This paper proposes a hybrid numerical ANN–deep learning framework to close this gap.

III. METHODOLOGY
lection: IMD stations in Bengaluru, Kolkata, Mumbai and Delhi; furthermore, time series data (2018

from the Central Pollution Control Board are used. PM�, or air pollutants, was one of the variables. ¹, PM
parameters: temperature, humidity, wind direction, wind speed, and solar radiation; traffic density 

index; boundary layer height (numerical model input)  B. Pre-processing; KNN imputation for missing values; Min
owing (last 24 hours 

stationarization. Result components were set up operating the ANNA quantitative system decay system, which is based on 
a quantitative system. The beginning is to apply Principal Compo
contaminants. Establishing which quantitative system supply greater than 90% of the variance. ANN feed system. Find the 
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Rapidly growing and urbanizing countries like India need forecasting of pollutants in the air to manage air 
limited representation capacity for prediction, especially for 

linear interactions among parameters in environmental data. To forecast hourly concentrations of PM2.5, this 
study presents an advanced deep learning model that combines Long Short-Term Memory (LSTM), Convolutional Neural 

based ANN.The study measures impact factors such as PM10, 
few chosen cities of India, influencing air pollution and determines the transition from traditio

LSTM models reduce Root Mean Squared Error by 22

I. INTRODUCTION 
are vulnerable to declining air quality due to urbanization, industrialization, 

and rising vehicle density. Predicting pollutant levels makes it easy for the concerned authorities to take necessary actions
Conventional models like regression, ANN

Models like CNN, LSTM, and GRU gave better results for forecasting air 
various numerical, ANN

II. LITERATURE REVIEW 
Early studies used multilayer perceptron (MLP) architectures to predict PM and NO
to shallow learning. Temporal memory was absent from meteorology-coupled ANNs, despite their superior performance. 
Later research recorded sequential dependencies in the dispersion of pollutants using LSTM networks. Hybrid CNN
LSTM models showed promise by combining spatial and temporal features. Numerical pollution m

Chem provided physical insights despite being computationally expensive. Deep learning and numerical
analysis are still not fully integrated in Indian urban areas. To bridge this gap, this paper suggests a hybrid numerical A
deep learning framework. For Indian urban areas, there is still a gap in the integration of deep learning with numerical

deep learning framework to close this gap.
III. METHODOLOGY 
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parameters: temperature, humidity, wind direction, wind speed, and solar radiation; traffic density 
processing; KNN imputation for missing values; Min
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based ANN.The study measures impact factors such as PM10, 
few chosen cities of India, influencing air pollution and determines the transition from traditio
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are vulnerable to declining air quality due to urbanization, industrialization, 
and rising vehicle density. Predicting pollutant levels makes it easy for the concerned authorities to take necessary actions

Conventional models like regression, ANN
Models like CNN, LSTM, and GRU gave better results for forecasting air 

various numerical, ANN, and deep learning models.

Early studies used multilayer perceptron (MLP) architectures to predict PM and NO�, but their accuracy was limited due 
coupled ANNs, despite their superior performance. 

Later research recorded sequential dependencies in the dispersion of pollutants using LSTM networks. Hybrid CNN
LSTM models showed promise by combining spatial and temporal features. Numerical pollution m

Chem provided physical insights despite being computationally expensive. Deep learning and numerical
analysis are still not fully integrated in Indian urban areas. To bridge this gap, this paper suggests a hybrid numerical A
deep learning framework. For Indian urban areas, there is still a gap in the integration of deep learning with numerical

deep learning framework to close this gap.
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CONCLUSION: 

This study conveys that machine learning, particularly cross-bred CNN-LSTM systems, importantly amplifies hourly air 
pollution prediction in urban Indian fields. By combining quantitative system analysis with ANN, the resultsparts  and 
pollutant dynamics can be understanding in better. environmental organisations, smart-city air quality management systems 
and Policymakers can use the recommended model as a reliable tool. Additionally, work will require combining chemical 
transport models for hybrid physical–AI forecasting, deploying, and extending coverage to tier-2 cities' real-time IoT 
sensor networks. 
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