Investigating ozone changes 1n Jakarta Greater Area from o g e 2% o
ground observation and satellite measurement: Trend, THE UNIVERSITY ~~ =

meteorological influences, and formation regimes (¥ orTokvo =

Sheila D. A KUSUMANINGTYAS'?%, Kenichi TONOKURA?, Robi MUHARSYAH!, Dodo GUNAWAN', Ardhasena SOPAHELUWAKAN/,
Puji LESTARI®, Windy IRIANA?®, Eka SUHARGUNIYAWAN!, Ronald C. WATIMENA!, Nofi R. A. R Samputra*

IClimatology Department, Agency for Meteorology, Climatology, and Geophysics of the Republic of Indonesia, Jakarta, Indonesia
2Department of Environment Systems, Graduate School of Frontier Sciences, The University of Tokyo, Kashiwa, Chiba, Japan
3Faculty of Civil and Environmental Engineering, Bandung Institute of Technology, Bandung, Indonesia

“Environmental Agency of Jakarta Province, Jakarta, Indonesia

Abstract

Jakarta Greater Area, a vast urban agglomeration, is undergoing rapid economic development accompanied by a vast population, land-use change expansion, and increaseoeme

and industrial activities, resulting in air pollution. The concentration of pollutants increases including ozone in Jakarta urban area and Bogor rural. Formed as a product of photochemical reaCtic O
volatile organic compounds (VOCs) and nitrogen oxides (NOx), O3 exerts an adverse impact on the environment and human health. Quantifying the O3 changes, its attribution, and the formation sensitivity
help to understand the O3 characteristics in the area and also to provide insight for appropriate control strategy. In this study, we present the interannual trends of O3 in the dry season (April to November) in
five sites in Jakarta urban city (2010-2018) and one site in Bogor rural (2017-2019). We developed Multi Linear Regression (MLR) to quantify the influence of meteorology on ozone concentration, and finally,
investigate ozone formation sensitivity using formaldehyde nitrogen ratio (FNR) from the measurement of Ozone Monitoring Instrument (OMI). The maximum daily 8-h average (MDAS8) O3 exhibited an
increasing trend in all sites except central and east Jakarta. Mann-Kendall and Theil-Sen analysis suggests that the significant increase occurred in West Jakarta with 10.2 pg m-3 year-1. All sites in Jakarta have
exceeded World Health Organization Air Quality Guideline (WHO AQQG) for MDA8 O3 with a percentage above 55% during dry season days. Ozone sensitivity was toward NOx-limited regime with a higher ratio
in Bogor suggesting more reduction of NOx emissions would be a suitable approach for decreasing tropospheric O3 concentration.
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Data cleaning and

normalization with z-score — 3. Ten-year average of FNR from 2010 to 2019 shows lower value for Jakarta (FNR= 3.73) compared

to Bogor (FNR= 4.37) and demonstrates upward tendency toward NOx-limited regime. Further
research using modelling and observation could be conducted to justify our FNR findings and
derive suitable thresholds for Jakarta.
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