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Simultaneous Monitoring of Wildfire and Smoke Using
Geostationary Satellite Infrared Channel Observations
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Abstract

Large wildfires have a significant impact on regional air quality and climate. Active fires and smoke emissions

are highly variable, making it difficult to determine their impact on air quality. In this study, we present a methodology to
derive temporal location information on active fire and smoke using observations from the Advanced Meteorological Imager
(AMI) on Geo-KOMPSAT-2A (GK2A). Comparison of the GK2A/AMI observations with Moderate Resolution Imaging
Spectroradiometer (MODIS) fire products confirmed that the location of active fires and the area of smoke plumes were well
detected within the observation coverage. In March 2022, two large wildfires in eastern South Korea burned an area of more
than 250 square kilometers and sent huge smoke plumes up to 20 kilometers over the East Sea, resulting in PM;, and PM, 5

concentrations of up to 910 ug/m? and 803 ug/m?,

respectively, measured at the nearest stations. Therefore, integrated

analysis of ground-based and remote sensing observations can play an important role in effectively monitoring wildfire areas

and smoke plumes.
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Fig. 1. Map of the study area (34°N~39°N, 125°E~135°E).
The locations of the first fire reported (Donghae (39.039°N,
117.737°E) and Uljin (39.039°N, 117.737°E)) are indicated by
yellow pin.
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Table 1. Geographical locations of the fires reported from KFS (2023).

Location (Lat, Lon) Start End Burned area
Donghae 4. Mar. 2022 16:08 8. Mar. 2022 10:00 41.90 km?
(N37.561°, E129.0119) -var ' -var : :
Uljin s
4. Mar. 2022 02:15 22. Mar. 2022 10:00 163.01 km

(N37.068° E129.335°)

Table 2. Specification of measurement instruments used in this study. PM data has been obtained from AirKorea web data-
base (https://www.airkorea.or.kr) organized by the Korean Ministry Of Environment (MOE).

Data Instrument Parameters Resolution
Satellite GK2A/AMI Level 1b calibrated radiance (16 spectral channels) Hourly, 1~2 km/pixel
Satellite MODIS Active fire position Daily, Tkm/pixel
Satellite MODIS Level 2 aerosol Daily, 10 km/pixel

Ground measurements Betaguage

PM;o, PM; 5

Hourly

of & Aol7} Qlrk. Folet &7 BT Fafete] <l
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Fig. 2. Changes in spectral radiance as a function of the
absolute temperature of the target (black dot: maximum
radiance at a given temperature, shade area: relative spec-
tral response functions of the GK2A/AMI bands 7 (3.8 um),
11(8.6 um), 13(10.4 pum), 14 (11.2 um), and 15 (12.4 pm)).
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