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Abstract

Nitrogen dioxide is a gaseous pollutant which damage the human respiratory
system. Generally, pollution data was obtained from the ground-based measurements with
high accuracy. However, it is a point measurement which couldn't represent the wide area,
especially upcountry area. The satellite measurement become popular choice in recent,
but it's accuracy still low. Therefore, this study aims to access and improve accuracy of NO,
concentration data retrieving from Sentinel-5P satellite. Moreover, to compare the
performance between the NO, concentration data which obtained from Sentinel-5P and
the ground-based data by analyzing the NO, concentration changes relating to the COVID-
19 lockdown. Results showed that the Sentinel-5P concentration data has R = 0.3614 and
RMSE = 0.000898. Then after the accuracy improvement has done, the Sentinel-5P data has
hicher R (0.6860) and lower RMSE (0.000502), however, there are performed
underestimation at high values. Moreover, the analysis of NO, concentration changes
exhibited deference trends of NO, concentration data which measured by the Sentinel-5P
satellite and the ground-based observatory. The results indicated that the data from
Sentinel-5P can be used for air pollution monitoring due to it covers for wide area,

however, it requires accuracy improvement process.

Keywords: Nitrogen dioxide, Sentinel-5P TROPOMI, COVID-19 lockdown, Bangkok
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gnienfinduifuionay 68.60 uay fdn
aasLadouananiu 5.02x10° molem’ uadl
wunlduuszanaaildsninaandiuialudas
Afisinnudutuing NO, g9

Fayanudutuing  NO, 31nAILTg
Sentinel-5P fluAreARLEI@U1SaLERIAIY
WANASYBIAUTNTURE NO, Tuusseniale
Andludsiuiitasdna Wethundwseinis
WasuuUaswasanududufiis NO, wlasain
11950115 UALEB991ARN195EUIAUBIlATIN-19
wuinanunltufinsstuiu e aandfui
asanuAdutuie NO, udulutisieu
11nsN1sUniinnaranasluglsunsnsUaiiio
v Tu WA, 2563 90 N.A. 2562 Fedonndes
funuideneuntn [4, 10] usdayandnuidudu
e NO, 31nA1TEn Sentinel-5P  LanIn1s
anaslugrenouninsnisdaiiesuazifindy
TuganinsnisUaiies Tu w.e. 2563 310 n.a.
2562 LilpaansuauaaniingataiuRafs I
Liinnwauazswmiwwesaanilinszaenseunqu
fufingamne iliduualiuuszan il
ﬂdwamﬁﬁzmﬁﬁﬁmﬂ wilugaadayadinans
Jufiasn Yeyasnandisuialndifvsanni
As93ANLRY Bennsasaatadaentfion e
wansefulUlusavituitsysudios 5, 6]

Faifu Foyammudatufiog NO, ;naaten
Sentinel-5P  aunsaiunlalunisanwluius
‘Wyuﬁ'ﬂ?qmwn LawdIsiauIAugnaela
wnnil Tnglddeyaamiliuinfids uaumniy

- 70 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

¥
P

wagddunianszangainTeuAgUNUNANY)
i lanangneendsy

References
Pollution Control Department, Ministry
of Resources Nature and Environment,
Situation Report Pollution of Thailand
2020, Bangkok: Style Creative House
Co., Ltd,, 2021
P. Uttamang, V.P. Aneja, and A.F.
Hanna, "Assessment of gaseous criteria
pollutants in the Bangkok Metropolitan
Region, Thailand," Atmos. Chem. Phys.,
vol.18, pp. 12581-12593. August, 2018.
U. Ackermann-Liebrich, "Respiratory and
Effects of NO, in
Epidemiological Studies," In: Encyclopedia

Cardiovascular

of environmental health (J. O. Nriagu,
Ed.). Elsevier, Burlington, pp. 840-844.
March, 2011.

P. Wetchayont, "Investigation on the
Impacts of COVID-19 Lockdown and
Influencing Factors on Air Quality in
Greater Bangkok, Thailand," Advances in
Meteorology, wvol. 2021, Article ID
6697707, 11 pages. Februry, 2021.

D. Griffin, X.Y. Zhao, C.A. McLinden, et
al,,  “High-resolution
nitrogen dioxide with TROPOMI: first

results and validation over the Canadian

mapping  of

oil sands,” Geophys Res. Lett., vol. 46,
pp. 1049-1060. January, 2019.

. lalongo, H. Virta, H. Eskes, J. Hovila,
and J. Douros, “Comparison of TROPOMI/
Sentinel-5 Precursor NO2 observations
with ground-based measurements in
Helsinki,” Atmos. Meas. Tech., vol. 13,
pp. 205-218, December, 2020.

[7]

-71 -

Volume 10 / Number 1 / January - June 2022

J. Bai, X. Chen, A. Dobermann, H. Yang,

K. G. Cassman, and F. Zhang,
“Evaluation of NASA satellite- and
model-derived weather data for

simulation of maize yield potential in
China,” Agronomy Journal, vol. 102,
no. 1, pp. 9-16, January, 2010.

P. Wetchayont, T. Hayasaka, T.
Satomura, S. Katagiri and S. Baimoung,
“Retrieval of rainfall by combining rain
gauge, ground-based radar and
satellite measurements over Phimai,
Thailand,” Scientific Online Letters on
the Atmosphere, vol. 9, pp. 166-169,
November, 2013.

P. Wetchayont, K. Waiyasusri, K Sumpradit,
and P. Nongnang. "Development of GIS
Application for Satellite Rainfall Bias
Correction," The Journal of Industrial
Technology: Suan Sunandha Rajabhat
University, vol.8, no.1, pp.13-21, June,
2020.

P. Wetchayont, T. Hayasaka, P. Khatri,
"Air  Quality
COVID-19
Metropolitan, Thailand: Effect of the
Long-range Transport of Air Pollutants,”

Qual. Res. 21, 200662.

Improvement  during

Lockdown in  Bangkok

Aerosol  Air
June, 2021.



