Table S1. Summary of residuals diagnostics between LOI-SOC and DC-SOC for the data segmentations where higher accuracy was
observed.

Region  Horizon Samples Samples Treatment n MAE MedAE RMSE CCC SwW KS Sk Kt
with IC without
IC

LOI360 423 0.36 0.22 0.57 0.80 1.95E-17 1.77E-08 -0.87 8.78

All All X X LOM00 423 039 027 058 079  524E-15  653E-04 -0.72  7.84

LOIS50 423 053 042 072 064  262E-10 151E-02  -034  6.34

LOI360 187 030 021 044 088  1.88E-08 0.07 0.02 775

Al Al X LOM00 187 030 023 041 089  231E-06 0.12 100 538

LOIS50 187 042 032 064 070  2.55E-13 0.07 093 13.00

LOI360 236 038 021 0.60 070  502E-13  1.84E-06 006  8.88

Al Al X LOM00 236 042 027 063 066 229E-10  3.50E-03 030 7.4l

LOIS50 236 046 031 0.64 065  253E-07 1.73E-02 026 651

LOI360 203 050 029 074 059  LI9E-10  828E-05 000  6.84

Al A X X LOM00 203 048 028 074 061  60SE-12  596E-05 -0.13  7.14

LOIS50 203 056 033 085 045  L1IE-10  267E-03 046  7.39

LOI360 134 029 020 042 087  1.70E-07 0.13 096  7.57

All A X LOM00 134 029 025 042 086  1.00E-08 0.09 167 9.94

LOIS50 134 036 023 0.64 062  7.00E-14  1.66E-03  -0.20  14.79

LOI360 168 032 0.4 059 086  457E-16  457E-10 228 1431

DML All X X LOM00 168 034 018 059 085  209E-14  222E05 -1.85 1275
LOIS50 168 050 038 071 078  235E-08  1.09E-01  -0.95  7.90

LOI360 60 025 019 033 097 0.06 0.29 053 350

DML Al X LOI400 60 028 025 036 096  3.62E-03 0.34 082 334
LOI550 60 029 021 040 095 0.06 0.32 045 444

LOB60 134 038 030 050 078  1.36E-03 0.20 052 448

IES All X X LOM00 134 038 031 049 079 0.29 0.98 0.3 378

LOIS50 134 053 043 0.69 049  3.98E-04 0.12 030 470

LOI360 52 024 013 039 093  480E-07 654E-04 -138  6.05

IES All X LOI400 52032 024 044 091  1.85E-03 0.34 101 431

LOI550 52027 017 038 093  1.29E-03 0.35 -0.66  5.10

LOI360 34 024 016 041 087  145E-07 0.10 332 1667

NWP All X LOI400 34026 019 039 088  7.44E-06 0.52 258 1266
LOI550 34023 018 031 093 0.12 0.84 086 445

LOI360 29 01l 0.1 013 098 0.56 0.85 029 225

SIDP All X X LOI400 29 017 012 021 093 0.91 1.00 007 293
LOI550 29 021 0.8 026 089 0.67 1.00 018 217

Region = Landform Region; IC = inorganic carbon; n = number of samples evaluated. MAE = mean average error; MedAE = median
average error; RMSE = root mean square error; CCC = concordance correlation coefficient; SW = Shapiro Wilks test; KS =
Kolmogorov-Smirnoff test; SK = skewness; Kt = kurtosis.



