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Figure S1. Comparison of observed soil heterotrophic respiration (RH) and predicted RH from Random Forest by

10-fold cross-validation.
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Figure S2. Spatial distribution for TRENDY/Hashimoto RH over 1981-2010



Figure S3. The uncertainty map (the ratio of standard deviation and mean value) of RH from 1980 to 2016

following Greaves et al. (2016).
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Figure S4. Cross-correlation between data-derived RH and TRENDY/Hashimoto RH
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Figure S5. Absolute distance between data-derived RH and TRENDY/Hashimoto RH
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Figure S6. Latitudinal gradient of RH for data-derived product and TRENDY models. The grey range means 2.5 to

97.5 percentile ranges of the data-derived RH in this study.
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Figure S7. Temporal change of data-derived and TRENDY/Hashimoto RH from 1980 to 2010. The grey area

indicates 95% confidence intervals.
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Figure S8. Annual change of data-derived RH for boreal, temperate and tropical areas from 1980 to 2016. The grey

area indicates 95% confidence intervals.
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Figure S9. Annual change of TRENDY/Hashimoto RH for boreal areas. The grey area indicates 95% confidence
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Figure S10. Annual change of TRENDY/Hashimoto RH for temperate areas. The grey area indicates 95%

confidence intervals.
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Figure S11. Annual change of TRENDY/Hashimoto RH for tropical areas. The grey area indicates 95%

confidence intervals.
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Figure S12. Temporal change of (a) global mean annual temperature, (b) precipitation. The grey area indicates

95% confidence intervals
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Figure S13. Frequency of temporal trend of data-derived RH, TRENDY/Hashimoto models. The percentages on

the Figure indicated the increasing areas of RH within 1981-2010 for data-derived RH, Hashimoto, model mean

and seven trendy models, respectively
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Figure S14. Spatial pattern in the trend of RH for TRENDY/Hashimoto models
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Figure S15. The percentage of areas dominated by temperature, precipitation and soil water content for

Hashimoto/TRENDY RH
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Figure S16. Latitudinal gradients of partial correlation coefficient between RH and (a) temperature, (b) precipitation

and (c) soil water content. When analyzing the partial correlation between RH and the proxy, the other two proxies

were controlled.
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Figure S17. Environmental drivers for TRENDY/Hashimoto RH. MAT = mean annual temperature, MAP = mean

annual precipitation, SWC = soil water content
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standard deviation.
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Table S1. Global variables used for predicting the temporal and spatial RH

] Type of
\Variables Type o Sources
\variability
Mean annual ]
Split  [Yearly
temperature
Mean annual ] https://crudata.uea.ac.uk/cru/data/hrg/c
o Split  [Yearly ]
precipitation ru_ts 4.01/ (Harris et al., 2014)
Diurnal temperature ]
Split  [Yearly
range
Climate https://www.isimip.org/gettingstarted/a
Nitrogen deposition [Split  [Yearly vailability-input-data-isimip2b/
(Lamarque et al., 2013)
Palmer Drought ] https://www.esrl.noaa.gov/psd/data/gri
] Split  [Yearly ] ]
Severity Index dded/data.pdsi.html (Dai et al., 2004)
Shortwave radiation [Split  [Yearly https://www.esrl.noaa.gov_(Kalnay et
1., 1996)
) ) https://soilgrids.org/#!/?layer=TAXN
Soil carbon content |- Static
WRB_250m (Hengl et al., 2017)
o ) https://webmap.ornl.gov/ogc/index.jsp
) Soil nitrogen content}- Static ]
Soil (Global Soil Data, 2000)
https://www.esrl.noaa.gov/psd/data/gri
Soil water content  [Split  [Yearly dded/data.cpcsoil.html (van den Dool

et al., 2003)
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