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Supplementary Text S1
Bistatic data processed at full resolution with the EarthDEM are more difficult to unwrap due to the high spatial resolution of 3m/pixel. We obtained better results with ICU software. However, also with ICU there are unwrapping errors due to the fact that EarthDEMs, coming from optical data (Porter et al. 2022), have cloudy areas outside the caldera where the derived topography is wrong. To overcome these errors, we cropped EarthDEMs maintaining only the caldera area of Raung, not affected by clouds, and we merged these DEMs with an up-sampled Copernicus DEM, covering areas outside the caldera of Raung. In this way, we achieved to unwrap data with ICU overcoming unwrapping errors in the caldera area of Raung. With this solution, however, we are not able to quantify the height change errors of these data, since we do not have areas outside the caldera covered by the EarthDEM where to quantify errors (see Text S2). To provide an estimation of the height change error for these data, we used the data that we processed at the beginning with the entire EarthDEM, since often the unwrapping error due to cloudy areas do not propagate over the entire area covered by both the EarthDEM and the bistatic data. In the descending orbit data, however, unwrapping errors affect the entire area covered by both the EarthDEM and the bistatic data and for these data we are not able to provide height change errors.

Supplementary Text S2
We calculated uncertainties in the height change using the approach in Poland (2014) and Kubanek et al., (2017). First, we selected reference areas outside the caldera of Raung where we assume that no topographic change occurred in the analysed period because no eruptive products were deposited there according to the satellite imagery. Further, the imagery does not show any significant changes in vegetation or other surface characteristics. Then, we calculated the mean value (that ideally should be zero) and the standard deviation (that provides us the uncertainty in the heigh change) of all the pixels within the selected reference areas (Table 2). For data processed with the SRTM and the Copernicus DEMs, we selected two reference areas: one placed in a flat and poorly vegetated area outside the volcano’s flank and the other one along the volcano’s flank, which is steep and vegetated. As for data obtained by differentiating the two EarthDEMs, errors were calculated in two vegetated and steep areas, since the two EarthDEMs do not share each other flat and poorly vegetated areas. For bistatic data processed with EarthDEMs, the estimation of errors is complicated both by the fact that only a small area around Raung is covered by these DEMs and by the occurrence of unwrapping errors when we processed bistatic data using the entire area of the EarthDEM to have areas outside the caldera where to calculate errors (see Text S1). In detail, the only relatively flat area shared by the 2014 EarthDEM and the ascending bistatic data is a vegetated area to the SW of Raung, while the 2018 EarthDEM does not share flat areas with the ascending bistatic data, and therefore we only selected a reference area along the steep and vegetated flank of Raung. Unwrapping errors in areas outside the caldera of Raung do not allow to estimate errors in the descending orbit data processed by using the entire 2014 EarthDEM. 
In Supplementary Figures S8-16, we show the location of reference areas in each data and the frequency distribution of the height changes in these areas. The height change errors in Table 2 have been used to quantify the erupted volumes errors (Table 3). We associated the lower errors (those usually calculated in flat areas) to pixels covering the caldera area, since this is a relatively flat area with no vegetation, while we associated the higher errors (those calculated along the steep flanks) to the intra-caldera cone, characterized by steeper topography (Supplementary Tables S2-S3). The only exception is for the 2021 bistatic data processed with the 2018 EarthDEM, which had no flat areas where to estimate errors, and therefore we associated errors estimated in the steep flanks to all the pixels. 

