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Figure S1. Maps of soil carbon (Cs) in the historical simulation (1950-2000) for the CMIP6 models.

Figure S2. Maps comparing the soil carbon (Cs) output variables cSoil and cSoilAbove1m in the historical simualtion (1950-2000) of the

CMIP6 models CESM2 and NorESM2-LM.
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Figure S3. Maps of soil carbon (Cs) in the historical simulation (1950-2000) for the CMIP5 models.
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Figure S4. Maps of Net Primary Productivity (NPP) in the historical simulation (1995-2005) for the CMIP6 models.
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Figure S5. Maps of Net Primary Productivity (NPP) in the historical simulation (1995-2005) for the CMIP5 models.
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Figure S6. Maps of soil carbon turnover times (τs) in the historical simulation for the CMIP6 models, where τs is defined as the ratio of Cs

(1950-2000) to Rh (1995-2005).
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Figure S7. Maps of soil carbon turnover times (τs) in the historical simulation for the CMIP5 models, where τs is defined as the ratio of Cs

(1950-2000) to Rh (1995-2005).
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Table S3. CMIP6 Spatial Correlations: The table shows r-values representing the spatial correlation between soil carbon (Cs) and climate

variables (NPP, soil moisture and temperature) from each ESM and the observations. EXTRA NPP ONES. The table shows r-values repre-

senting the spatial correlation between soil carbon turnover time (τs) and climate variables (soil carbon, NPP, soil moisture and temperature)

from each ESM and the observations. All rounded to 3 significant figures.

Earth System Model Cs-NPP NPP-θ NPP-T Cs-τs τs-θ τs-T

ACCESS-ESM1.5 0.644 -0.288 0.566 -0.181 -0.0871 -0.0872

BCC-CSM2-MR 0.214 -0.329 0.543 0.129 0.229 -0.368

CanESM5 0.789 0.0423 0.301 -0.216 0.430 -0.781

CESM2 (cSoilAbove1m) 0.134 0.0211 0.549 -0.00142 0.242 -0.266

CESM2 (cSoil) -0.00720 - - 0.214 0.335 -0.287

CNRM-ESM2-1 0.645 0.0102 0.594 0.0188 -0.0533 -0.314

GFDL-ESM4 0.573 0.697 0.196 -0.100 0.0420 -0.537

IPSL-CM6A-LR 0.871 0.333 0.541 -0.219 0.431 -0.431

MIROC-ES2L 0.630 0.154 0.545 0.144 0.111 -0.268

MPI-ESM1.2-LR 0.704 0.657 0.548 -0.278 -0.319 0.158

NorESM2-LM (cSoilAbove1m) 0.261 0.499 0.232 0.153 0.357 -0.448

NorESM2-LM (cSoil) 0.0293 - - 0.308 0.252 -0.317

UKESM1-0-LL 0.749 0.587 0.563 -0.0933 0.0618 -0.299

Ensemble mean 0.424 0.494 0.257 -0.0605 0.198 -0.398

Benchmark datasets -0.0229 0.646 0.435 0.232 -0.239 -0.296
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Table S4. CMIP5 Spatial Correlations: The table shows r-values representing the spatial correlation between soil carbon (Cs) and NPP

from each ESM and the observations and r-values representing the spatial correlation between soil carbon (Cs) and soil moisture (θ) from

each ESM and the observations. All rounded to 3 significant figures.

Earth System Model Cs-NPP NPP-θ NPP-T Cs-τs τs-θ τs-T

BNU-ESM 0.623 -0.420 0.513 -0.131 0.0351 -0.0775

CCSM4 -0.00541 -0.348 0.551 -0.181 0.450 -0.301

CanESM2 0.687 0.0603 0.212 0.188 0.357 -0.689

GFDL-ESM2G 0.428 0.767 0.213 0.0337 -0.0889 -0.293

GISS-E2-R -0.156 0.492 -0.0113 0.897 -0.0382 -0.473

HadGEM2-ES 0.776 0.558 0.529 -0.165 0.0317 -0.355

IPSL-CM5A-LR 0.500 0.302 0.201 0.379 0.492 -0.685

MIROC-ESM 0.466 0.649 0.702 0.119 0.0432 -0.236

MPI-ESM-LR 0.681 - 0.653 0.0682 - -0.159

NorESM1-M 0.898 0.0987 0.228 -0.150 0.0836 -0.242

Ensemble mean 0.222 0.258 0.230 0.108 0.210 -0.314

Benchmark datasets -0.0229 0.646 0.435 0.232 -0.239 -0.296
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