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Figure S1. Same as in Fig. 6 in the main text, but for relative bias.
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Figure S2. Same as in Fig. 6 in the main text, but for correlation coefficient of absolute soil moisture.
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Figure S3. Same as in Fig. 6 in the main text, but for correlation coefficient of ‘climatological’ anomalies. Anomaly refers to
the deviation of a specific day’s soil moisture from long-term average for the same day of the year. Only when five or more
years are available, the day-of-year is included for the computation.
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Figure S4. Same as in Fig. 6 in the main text, but for triple collocation error variance. Triple collocation analysis (TCA) is a
method for estimating the random error variances of three collocated datasets with the assumption that a soil moisture estimate
is related to the hypothetical unknown true soil moisture through additive and multiplicative systematic biases and random
noise!2. For the TAC, in-situ and GLEAM are always included and the third dataset is chosen from SoMo.mi*, ERA5, or
ESA-CCI. Python Toolbox pytesmo® is used for the computation.
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Figure S5. Comparison of the distributions of global long-term median soil moisture at Layer 1 (0-10 cm) from SoMo.ml and
reference datasets. Along the diagonal, global maps of SoMo.ml, ERAS, GLEAM, and ESA-CCI are shown. Above the
diagonal, maps of differences between the datasets (column minus row) are shown and below the diagonal, frequency
distributions between the datasets are compared. Only grid cells where all four datasets are available are chosen for the
comparison. This figure framework is adapted from Jung et al. (2019)*.
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Figure S6. Same as in Fig. S5, but for Layer 2 (10-30 cm). Only grid cells where all three datasets are available are chosen
for the comparison. For GLEAM, root-zone soil moisture is used.
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Figure S7. Same as in Fig. S5, but for Layer 3 (30-50 cm). Only grid cells where all three datasets are available are chosen

for the comparison. For GLEAM, root-zone soil moisture is used.
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