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Monitoring and Prediction of Smoke Emitted from
the Large Explosion Accident: 2015 Tianjin Explosion Case
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Abstract Satellite remote sensing data with a trajectory modelling have been a valuable tool for severe aerosol event
monitoring. In this study, we present the results of explosion smoke monitoring for large accident in Tianjin, China by using
the combination of geostationary satellite observation data and forward trajectory analysis. The integrated analysis with the
continuous satellite detected smoke data and matching forward trajectories, airmass transport patterns for the smoke aerosol
plume. Explosion smoke detection based on the Himawari-8 observation data using infrared brightness temperature
difference technique was used as input to the forward trajectory analysis by the HYbrid Single-Particle Lagrangian Integrated
Trajectory (HYSPLIT) model. These integrated analysis for China’s Tianjin explosion in 12 August 2015 reveals remarkable
spatial coherence for source-transport pattern. The result showed that the forward trajectories of explosion smoke are
consistent with the area of satellite detected smoke plume. The success rate of the 24 hour smoke forecast result was about
92.68% in this study. These results support the feasibility of using the integration of satellite observed and model derived
data for emergency monitoring and forecasting.
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Table 1. Characteristics of the Tianjin explosion.

Location . .
(Lat, Lon) Period Type Chemical Parameters
BinHai, Tianjin 12 Aug. 2015 Explosions, NaCN, NH4NO;, « Two large explosions occurred within 30 seconds.
(39.039°N, 117.737°EF) 15:36 UTC Fire KNO;, etc. « Eight additional explosions on 15 Aug.
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Google Earth

Fig. 1. Map of the study area (37~40°N, 115.5~120.5°E). The locations of explosion accident in China (Tianjin (39.039°N,

117.737°E) is indicated by yellow pin.
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Table 2. Specification of measurement instruments used in this study.

Data Instrument Measured parameters Resolution
Satellite Himarwari-8/AHI Level 1b calibrated radiance 1~2km/pixel
Meteorology NOAA's NCEP Temperature, humidity, wind speed, 0.25 degree

Global Forecast System (GFS)

wind direction, visibility, solar radiation
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Fig. 2. Himawari-8/AHI RGB color composite image on 12
August 2015, UTC 23:00 (explosion after 8 hours). Red star
represents the location of the Tianjin explosion (39.040°N,
117.736°E). Black smoke plume from the explosion has been
moving toward Bohai bay.
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Fig. 3. The relative spectral response functions of AHI and real parts of refractive indices for dust (Koepke et al., 1997), soot
(WCP, 1986), water (Hale and Querry, 1973), and ice (Warren and Brandt, 2008) particles.
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