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Did the study involve field work? Yes No

Reporting for specific materials, systems and methods

algorithm developed by CREAF and INRAE in the framework of the Theia Land Data Centre. GIMMS3g v1 NDVI, MOD15A2H LAI  and MOD13C2 NDVI are available at
https://lpdaac.usgs.gov/products. ERA5-Land climate and soil moisture reanalysis datasets are available at https://www.ecmwf.int/en/era5-land. GLEAM soil
moisture reanalysis is from https://www.gleam.eu/. MERRA-2 soil moisture reanalysis is from https://gmao.gsfc.nasa.gov/reanalysis/MERRA-2/FAQ/. Fractional
vegetation cover is from the AVHRR vegetation continuous fields products (VCF5KYR, https://lpdaac.usgs.gov/products/vcf5kyrv001/). Simulations from TRENDY
land surface models are available on request to S.S. (s.a.sitch@exeter.ac.uk) and P.F. (p.friedlingstein@exeter.ac.uk)..

All data used in this article are publicly available and listed in the supplementary materials.
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We assess the response of global vegetation to short-term soil moisture changes, and infer related trends between 1982 – 2017
using an explainable machine learning approach.

We use Earth observations to analyze several long-term records of global vegetation indices reflecting vegetation greenness and
productivity, in conjunction with multiple soil moisture reanalyses covering the near-surface and sub-surface layers and climate
reanalyses from 1982 to 2017. We also use variables mentioned above from land surface models from Trendy v7.

We collect all predictors and target data during 1982-2017 from one grid cell and the surrounding grid cells (3x3 shape) to train a
random forest model for the core grid cell if more than 50 data points are included. Random forests have the advantages of
bootstrap aggregating and non-distribution assumption.

No sampling data are originally collected by the authors; The authors download the data from public websites and list the public links
in the manuscript. The associated instruments to collect the data are also indicated in corresponding websites; Wantong Li and Ulrich
Weber download the all data used in the analyses using high performance computers in Department of Biogeochemical Integration,
Max Planck Institute for Biogeochemistry, Germany.

Since satellite-observed LAI is available from 1982 until now and land surface models provide LAI data until 2017 at the monthly time
scale, we analyze the global vegetation and hydro-climate data from 1982 to 2017 at monthly time-scale for all observational and
modeled LAI and soil moisture data.

No data were excluded from the analyses.

All attempts to repeat the experiment were successful.

Sampling data to train models are randomly selected using random forest algorithms.

Sampling data to train models are randomly selected using random forest algorithms.




