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Table S1. Temporal coverage of the reference data used in this study. The numbers and the color intensity indicate the amount of calving
front positions in the respective year. Calving fronts from 2013 to 2021 were used for model training, and calving fronts from 2022 and 2023
were used for model testing.

Greenland Antarctic peninsula

 

2013 4 1 4 7 1 4 3 2 4 4 4 6 3 2 3 2 1 1 3 1 1 1 1 2 2 2 1 2 2

1121

2014 5 3 5 6 8 8 8 3 2 2 6 10 8 1 4 4 1 2 5 3 3 2 6 2 2 1 1 1 1 1
2015 8 3 3 6 6 5 6 3 3 4 6 4 9 3 6 6 5 6 5 2 2 6 4 2 1 2 2 3 2 2
2016 10 3 8 8 11 8 9 4 5 7 5 6 8 5 7 7 5 4 5 2 2 4 6 2 2 2 1 1 3 2 2
2017 7 3 6 5 10 7 7 2 3 5 4 6 4 4 4 8 4 5 4 4 4 5 3 1 4 3 3 5 1 1
2018 8 2 2 9 13 5 5 4 4 4 2 9 8 4 4 4 4 4 4 5 5 2 2 1 3 3 2 2 1
2019 6 6 9 9 8 13 8 3 4 6 2 8 5 7 9 8 8 7 3 3 3 3 1 1 1 2 2 2 1
2020 8 5 5 5 7 4 6 4 5 5 5 8 7 6 5 7 5 5 5 6 5 5 3 4 4 2 4 5 2 5 1 1 1 4 4
2021 2 1 2 2 2 2 2 1 2 2 2 2 2 1 2 1 2 1 1 2 4 4 3 4 4 3 8 4 2 4 2 2 2 3 3
2022 2 2 2 3 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2

60
2023 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total 58 27 44 57 66 56 54 26 32 39 36 59 54 33 44 47 35 35 35 8 9 9 6 31 31 31 39 18 20 3 24 3 3 3 3 3 19 19 3 21 2 18 18 1181
869 312
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Figure S1. The U-Net based ANN architecture that was applied in this study. One single contracting sequence comprises convolutions
followed by batch normalization, a rectified linear unit (ReLU), and a max-pooling operation. One single expanding sequence consists of
concatenation with spatial context from the contracting path, convolutions followed by batch normalization, and a ReLU. All dimensions are
denoted at the top of the blocks.

Table S2. Tabular overview of the filtering statistics for the generation of the data product, separately for each glacier. Firstly, we select
a maximum of one entry per day (first to second row). Secondly, we remove extractions that do not split their corresponding glacier box
(second to third row). Finally, we separate, check and remove outliers where appropriate (third to fourth row).

images avail. 825 825 567 682 1039 801 509 620 533 618 739 629 618 600 600 427 783 964 619 619 522 723 723 821 1010 739 700 1023 703 879 664 717 739 982 729 774 589 964 569 760 753 753 30453
no dupl. dates 598 598 532 525 595 543 465 506 483 514 603 490 512 544 544 402 543 520 537 537 520 696 696 597 504 698 529 700 536 694 599 541 541 619 540 540 550 574 548 495 461 461 23230

successful pred. 197 197 147 153 225 154 151 205 216 160 214 129 163 129 129 139 168 170 177 177 220 132 132 325 215 330 233 318 259 236 184 216 285 257 250 183 270 201 286 316 220 220 8688
no outlier 130 130 115 93 189 108 98 147 158 128 152 86 122 103 103 96 130 118 147 147 97 63 63 152 98 161 133 134 79 72 118 99 110 126 91 97 116 76 108 160 82 82 4817
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Figure S2. The effect of different vectorisation thresholds within our processing for two example images. Shown are the satellite image (a,d),
the corresponding floating-point number prediction mask (b,c) as well as an enlarged spot at the front (c,f). A threshold of 0.5 corresponds
to the predicted boundary between the glacier/land and ocean classes, i.e. the predicted calving front by our ANN. Landsat imagery courtesy
of the U.S. Geological Survey.

Table S3. Average minimal distance and Hausdorff distance for the test data set generated in this study, the ESA-CCI test set and the CALFIN
test set. For both estimates we give the mean and the median. The standard deviations result from the 5 different models.

Test datast
Average minimal distance Hausdorff distance

Mean (m) Median (m) Mean (m) Median (m)

This study 59.3± 5.9 33.9± 1.5 405.1± 20.7 257.0± 14.7

ESA-CCI 79.1± 5.3 44.7± 0.5 364.0± 17.5 209.3± 13.0

CALFIN 78.7± 3.8 46.4± 1.8 242.7± 6.7 159.2± 4.5
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Figure S3. Histograms of the mean inter-model distance for all calving front entries of a glacier in our data product. The overall median is
shown as a dotted line and the overall mean as a dashed line.
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Figure S4. Histograms of the mean inter-model distance for all calving front entries of a glacier in our data product. The overall median is
shown as a dotted line and the overall mean as a dashed line.
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Figure S5. Time series generated by our ANN algorithm for 10 of the 19 glaciers provided in our data product. For each glacier, a satellite
image, containing the color-coded calving front trajectories, and the corresponding time series is shown. Black dots connected by solid lines
mark the automatically delineated calving front positions. The blue dots are additional validation marks that indicate the frontal positions of
the manually delimited reference data set. The ANN model was trained using reference data from 2013 to 2021 and tested using data from
2022 and 2023. Note that the ordinate axis is scaled differently for each glacier. Landsat imagery courtesy of the U.S. Geological Survey.
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Figure S6. Time series generated by our ANN algorithm for 9 of the 19 glaciers provided in our data product. For each glacier, a satellite
image, containing the color-coded calving front trajectories, and the corresponding time series is shown. Black dots connected by solid lines
mark the automatically delineated calving front positions. The blue dots are additional validation marks that indicate the frontal positions of
the manually delimited reference data set. The ANN model was trained using reference data from 2013 to 2021 and tested using data from
2022 and 2023. Note that the ordinate axis is scaled differently for each glacier. Landsat imagery courtesy of the U.S. Geological Survey.
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Figure S7. Time series generated by our ANN algorithm for 9 of the 19 glaciers provided in our data product. For each glacier, a satellite
image, containing the color-coded calving front trajectories, and the corresponding time series is shown. Black dots connected by solid lines
mark the automatically delineated calving front positions. The blue dots are additional validation marks that indicate the frontal positions of
the manually delimited reference data set. The ANN model was trained using reference data from 2013 to 2021 and tested using data from
2022 and 2023. Note that the ordinate axis is scaled differently for each glacier. Landsat imagery courtesy of the U.S. Geological Survey.
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