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Need of Technological Interventions

for Indoor Air Quality and Risk
Assessment Upon Short-Term Exposure:
A Futuristic Approach

Tahmeena Khan and Alfred J. Lawrence

1 Introduction

Growing population and urbanization have led to environmental deterioration and
posed a threat to global air quality [1] and arise in global temperature [2]. Therefore,
it is crucial to create a healthy environment especially indoors where extreme air
conditioning is used. Efficient energy management systems for sustainable develop-
ment and living have become requirements, for instance, Home Energy Management
Systems (HEMS) [3]. Short-term variation in pollution and exposure is often
neglected, although it has long-term consequences on human health. In the Indian
context where the air quality of prominent cities including the National capital
Delhi is already deteriorating day by day with the worst particulate (PM, s) pollution
[4] due to vehicular exhaust, industrial emission, waste and stubble burning, con-
struction work as major contributors [5], the pollution load only worsens by epi-
sodic events such as Diwali, which is the mega festival of Hindus celebrated at the
onset of winters. During the festival, customary firecracker burning takes place and
facilitated by the meteorological conditions creates a disaster for the environmental
health. Burning of fireworks leads to the release of As, S, Mn, sodium oxalate,
potassium perchlorate, sodium nitrite, barium nitrate, Al and Fe dust. Other than
this, SO,, CO,, CO and suspended particles are also released associated with severe
health hazards [6]. Emergency hospital admissions have been associated with the
drastic variation in air quality during the Diwali festival and elevated asthma attacks.
The risk of mortality from different causes is also associated with short-term expo-
sure to pollutants. Short-term exposure to particulate matter and SO, also aggravate

T. Khan
Department of Chemistry, Integral University, Lucknow, Uttar Pradesh, India

A. J. Lawrence (<)
Department of Chemistry, Isabella Thoburn College, Lucknow, Uttar Pradesh, India

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2023 19
G. Marques et al. (eds.), IoT Enabled Computer-Aided Systems for Smart

Buildings, EAl/Springer Innovations in Communication and Computing,
https://doi.org/10.1007/978-3-031-26685-0_2


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-26685-0_2&domain=pdf
https://doi.org/10.1007/978-3-031-26685-0_2#DOI

Need of Technological Interventions for Indoor Air Quality and Risk Assessment... 37

83.

84.

85.

86.

87.

88.

89.

90.

91.

Feng, Y., Zhang, W., Sun, D, et al. (2011). Ozone concentration forecast method based on
genetic algorithm optimized back propagation neural networks and support vector machine
data classification. Atmospheric Environment, 45, 1979-1985.

Prakash, A., Kumar, U., Kumar, K., et al. (2011). A wavelet-based neural network model to
predict ambient air pollutants’ concentration. Environmental Modeling and Assessment, 16(5),
503-517.

Ong, B. T., Sugiura, K., & Zettsu, K. (2016). Dynamically pre-trained deep recurrent neural
networks using environmental monitoring data for predicting PM 2.5. Neural Computing and
Applications, 27, 1553—-1566.

Li, T., Shen, H., Yuan, Q., et al. (2017). Estimating ground-level PM 2.5 by fusing satellite and
station observations: A geo-intelligent deep learning approach. Geophysical Research Letters,
44, 11,985.

Li, X., Peng, L., Yao, X., et al. (2017). Long short-term memory neural network for air pollut-
ant concentration predictions: Method development and evaluation. Environmental Pollution,
231,997-1004.

Soh, P. W., Chang, J. W., & Huang, J. W. (2018). Adaptive deep learning-based air qual-
ity prediction model using the most relevant spatial-temporal relations. /IEEE Access, 6,
38186-38199.

Gupta, P., Christopher, S. A., Wang, J., et al. (2006). Satellite remote sensing of particulate
matter and air quality assessment over global cities. Atmospheric Environment, 40, 5880-5892.
Wen, C., Liu, S., Yao, X., Peng, L., Li, X., Hu, Y., & Chi, T. (2019). A novel spatiotemporal
convolutional long short-term neural network for air pollution prediction. Science of the Total
Environment, 654, 1091-1099.

Barros, P., Curado, A., & Lopes, S. I. (2021). Internet of things (IoT) technologies for manag-
ing indoor radon risk exposure: Applications, opportunities and future challenges. Applied
Sciences, 11(22), 11064.



	Need of Technological Interventions for Indoor Air Quality and Risk Assessment Upon Short-Term Exposure: A Futuristic Approach
	1 Introduction


