Monitoring the Mount Ruang (Indonesia) volcanic eruption of April 2024 using satellite thermal imagery and numerical simulation
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ABSTRACT

On April 17, 2024, an intense volcanic explosion (level 4 category) was reported over Mount Ruang in Indonesia, releasing more than 200 million cubic metres of ash, hot rocks, and lava from its chamber to an altitude of about 20 km, one of the largest in the last 50 years. Ashes spread to the neighbouring areas severely affect the air quality, forcing many people to evacuate their homes and causing economic harm owing to the shutdown of the airport activities. In this study, we investigate those ashes using Himawari-9/AHI thermal images having spectral ranges between 8.6  and 13.3  within 10 minutes interval. We applied a modified split window technique on AHI images to identify the ash affected region and prepared a RGB composites to distinguish the volcanic ash, SO2 and water/ice clouds. We detected a large volcanic explosion around 12:00 UTC, 17th April, and observed the formation of a prominent volcanic ash cloud within a span of 1 hour. As a first step for ash optical and physical quantification, we simulate the ash affected pixels by generating synthetic AHI radiances using the RTTOV radiative transfer model. An ash profile is constructed as a function of cloud top height, the depth of cloud, and the ash concentration and given as an input to the RTTOV model. In one selected scenario (top height: 8 km, depth: 0.8 km, concentration: 1 mg/m3), we observed that the simulated top of the atmosphere radiation field matches well with AHI’s radiance observations. These initial results are encouraging, and the next step is to prepare a database of ash affected AHI radiances and use the optimization techniques or optimal retrieval algorithms to quantify critical ash parameters (eg. plume height, ash concentration etc). 
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