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Mount Ruang, one of the active volcanoes in North Sulawesi, experienced two significant eruptions on April 17 and April 30, 2024, resulting in major topographic changes and widespread distribution of volcanic products. This research aims to understand the causes of the significant topographic changes, which can serve as an important reference for disaster mitigation, spatial planning, and the development of early warning systems for volcanic activity in active volcanic island regions like Mount Ruang. UAV (Unmanned Aerial Vehicle) mapping was used to analyze the topographic changes of Mount Ruang through photogrammetry methods by comparing aerial imagery and Digital Elevation Models (DEMs) before and after the April 30, 2024’s eruption.
Based on the photogrammetry method, significant topographic changes occurred in the western and southeastern sectors. Changes were also observed in the crater rim area: prior to the eruption, the crater rim covered approximately ±69,137 m² (about 0.69 hectares); after the April 17 eruption, it expanded to ±165,584 m² (1.66 hectares), and following the April 30, 2024’s eruption, the crater rim reached ±286,783 m² (2.87 hectares). The distribution of eruption products indicated that pyroclastic flows and ashfall spread toward the southwest and northwest, with volcanic ash thickness varying up to several centimeters on Tagulandang Island. The eruption also impacted residential areas, prompting mass evacuations in affected and surrounding regions.
To gain deeper insight into the topographic changes near the summit, the geochemical composition of pyroclastic materials and ash was analyzed using X-Ray Fluorescence (XRF) and Scanning Electron Microscope (SEM) techniques. XRF analysis revealed that the post-eruption rocks are dominated by basaltic andesite to basalt compositions, with primary SiO₂ content ranging from 50–57%, and trace element variations indicating complex and dynamic magma differentiation. SEM analysis revealed changes in mineral microstructures, including high vesicular textures, indicating dominant degassing processes during the eruption. These findings suggest that the 2024 eruption of Mount Ruang was the result of rapid and intense magmatic processes, producing a large eruption with a VEI 4 that significantly altered the crater topography.
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