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Impacts of the Level 3 Alert Brought by COVID-19 on Fine Particulate
Matter of an Industrial City in Taiwan Using a Land-Use Based Machine
Learning Model

Jun-Jun Su ! Pei-Yi Wong 2 Yu-Ting Zeng 3 Chia-Ho Lee*
Chih-Da Wu >¢7:8"

Abstract

The COVID-19 epidemic has brought significant changes to human activities worldwide, including in Taiwan.
On May 19, 2021, the government announced a level 3 alert to restrict public movement. This study aims to assess
the impact of the lockdown policy on PM, s concentrations in Taiwan's industrial city, Kaohsiung. Daily PM s
observations and geographic data from 1994 to 2020 were collected. A land-use regression model, combined with
stepwise variable selection, was used to identify important factors affecting PM» 5 variability. These predictors
were used to develop machine learning models with algorithms such as Random Forest (RF), which showed the
best performance with an R? of 0.95. Paired t-tests indicated that PM, 5 levels were significantly lower during the
alert (18.1 pg/m?®) compared to before (19.9 ng/m?), with consistent results across residential, industrial, street, and
green areas (p < 0.001).

Keywords: Air Pollution, Fine Particulate Matter (PM:s), Land-Use Based Machine
Learning Model, COVID-19, Level 3 Alert

! Master Student, Department of Geomatics, National Cheng Kung University Received Date: Feb. 27, 2024
2 Ph.D Student, Department of Geomatics, National Cheng Kung University Revised Date: Apr. 12, 2024
3 Assistant Researcher, Department of Geomatics, National Cheng Kung University Accepted Date: Jun. 24, 2024

4 Director, Environmental Protection Bureau of Chiayi City

3 Professor, Department of Geomatics, National Cheng Kung University

¢ Adjunct Researcher Fellow, National Institute of Environmental Health Sciences, National Health Research

7 Adjunct Professor, Innovation and Development Center of Sustainable Agriculture, National Chung Hsing University
8 Adjunct Researcher Fellow, Research Center for Precision Environmental Medicine, Kaohsiung Medical University

* Corresponding Author, E-mail: chidawu@mail.ncku.edu.tw



