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Supplementary Fig. 1 shows the histograms of earthquake depths for each volcano. (a) Eyjafjallajökull; (b) Fagradalsfjall; (c) Grímsvötn; (d) Holuhraun (Bárðarbunga); (e) Kirishima; (f) Mauna Loa (Kīlauea); (g) Ontake and (h) Usu. Clustered seismicity at two distinct depths (e.g., Eyjafjallajökull and Kirishima) likely reflects different processes within a complex magmatic plumbing system. However, we did not identify any systematic b-value patterns associated with this feature.
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Supplementary Fig. 2. Comparison between transients’ variation of b-values using both using b -positive (b+) and the maximum likelihood (MLE) methods: (a) Eyjafjallajökull; (b) Fagradalsfjall; (c) Grímsvötn; (d) Holuhraun (Bárðarbunga). Red dashed vertical lines indicate the start of the eruption, and the magenta dashed vertical lines indicate the start of the eruption at the nearby volcano. The horizontal red and blue lines indicate the bth (mean b-values).  The shaded area represents a 95% standard deviation of the calculated b-values. The insert number labels eruptions (see Fig. S3). Figures appended below each plot show the daily seismicity rate-time and magnitude-time plots for each corresponding volcano, respectively.  Dashed horizontal lines indicate the average daily seismicity rate. Green lines represent the cumulative numbers of events. Circles represent earthquakes. Red stars are events with magnitude M>=4.5. 
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Supplementary Fig. 2 (Continued). (e) Mauna Loa (Kīlauea); (f) Kirishima; (g) Ontake and (h) Usu.
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Supplementary Fig. 3. Zoomed view of b-value changes one month before and after each eruption (b+(red) and MLE (blue)). Numbers correspond to eruptions shown in Fig. S2. (1) and (2) for Eyjafjallajökull; (3 - 5) for Fagradalsfjall; (6) for Grímsvötn; (7) for Holuhraun (Bárðarbunga); (8) for Mauna Loa; (9 – 14) for Kirishima; (15) for Ontake; (16) for Usu.
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Supplementary Fig. 4. Comparison of transient b-value variations using earthquake catalogs within 10 km, 25 km, and 50 km radius around the volcano summit, based on the MLE method. (a) Eyjafjallajökull; (b) Fagradalsfjall; (c) Grímsvötn; (d) Holuhraun (Bárðarbunga); (e) Mauna Loa (Kīlauea); (f) Kirishima; (g) Ontake and (h) Usu. Red dashed vertical lines indicate the start of the eruption, and the magenta dashed vertical lines indicate the start of the eruption at the nearby volcano. The horizontal blue, red, and black lines indicate the background level of b-value (mean b-values in the time series) for 10 km, 25 km and 50 km, respectively.  The shaded area represents a 95% standard deviation of the calculated b-values.
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[bookmark: _Hlk202031131]Supplementary Fig. 5. Comparison of transient b-value variations using two window sizes (300 and 500 events) with the MLE method. (a) Eyjafjallajökull; (b) Fagradalsfjall; (c) Grímsvötn; (d) Holuhraun (Bárðarbunga); (e) Kirishima; (f) Ontake and (g) Usu. Red dashed vertical lines indicate the start of the eruption, and the magenta dashed vertical lines indicate the start of the eruption at the nearby volcano (located within less than 50 km). The horizontal red and blue lines indicate the respective background level for b-value.  The shaded area represents a 95% standard deviation of the calculated b-values.
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Fig. S6. Same as Fig. 2 using a different background b-value (here, a median of all the b-value estimates preceding the eruption).
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Fig. S6 (continued).
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Supplementary Fig. 7. Difference in magnitude. The local magnitude (ML) is plotted as a function of the duration magnitude (Md) for earthquakes associated with the Mauna Loa volcano. The black solid line and red dashed line indicate the least-squares regression line and ML=Md, respectively. The equation and the correlation coefficient (R) for the least-squares regression line are shown.
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