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S5 Table. Goodness-of-fit metrics from 10-fold cross-validation with refitting, calculated
across different soil properties and model types: Root mean squared error (RMSE), mean
error (bias), coefficient of determination (R?), Lin’s concordance correlation coefficient (CCC),
ratio of performance to the interquartile range (RPIQ). Note: Except for
clay.tot_usda.a334_w.pctsilt.tot_usda.c62_w.pct, sand.tot_usda.c60_w.pct,
ph.h20_usda.a268_index, and ph.cacl2_usda.a481_index, all the other soil properties’

metrics are reported in the natural logarithm space (with offset = 1, 1oglp () R function).

Soil property Model RMSE  bias R> CCC RPIQ
acidity_usda.a795_cmolc.kg mir_cubist_kssl_na_v1.2 0.26 -0.01 093 096 4.38
acidity_usda.a795_cmolc.kg mir_cubist_ossl_na_v1.2 0.27 -0.01 093 0.96 4.36

acidity_usda.a795_cmolc.kg
acidity_usda.a795_cmolc.kg

aggstb_usda.al _w.pct

nir.neospectra_cubist_ossl_na_v1.2 0.51 -0.01 0.65 0.78 2.22
visnir_cubist_ossl_na_v1.2 042 0.02 0.65 0.77 2.59
mir_cubist_kssl_na_v1.2 0.64 -0.04 0.69 0.80 2.92
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Continuation of S5 Table

Soil property Model RMSE bias R?> CCC RPIQ
aggstb_usda.al _w.pct mir_cubist_ossl_-na_v1.2 0.64 -0.04 0.69 0.80 291
al.dith_usda.a65_w.pct mir_cubist_kssl_na_v1.2 0.06 0.00 091 095 2.70
al.dith_usda.a65_w.pct mir_cubist_ossl_na_v1.2 0.06 0.00 091 095 2.72
al.dith_usda.a65_w.pct nir.neospectra_cubist_ossl_na_v1.2 0.09 000 074 0.84 1.49
al.ext_usda.al056_mg.kg mir_cubist_kssl_na_v1.2 0.52 -0.01 092 096 2.90
al.ext_usda.al056_mg.kg mir_cubist_ossl_na_v1.2 0.38 -0.02 092 096 2.69
al.ext_usda.a69_cmolc.kg mir_cubist_kssl_na_v1.2 0.23 -0.00 0.90 0.95 4.80
al.ext_usda.a69_cmolc.kg mir_cubist_ossl_na_v1.2 0.23 -0.00 090 0.94 4.74
al.ext_usda.a69_cmolc.kg nir.neospectra_cubist_ossl_na_v1.2 045 003 054 0.70 2.16
al.ext_usda.a69_cmolc.kg visnir_cubist_ossl_na_v1.2 043 002 063 0.76 2.66
al.ox_usda.a59_w.pct mir_cubist_kssl_na_v1.2 0.06 0.00 094 097 2.60
al.ox_usda.a59_w.pct mir_cubist_ossl_na_v1.2 0.06 0.00 094 097 2.60
al.ox_usda.a59_w.pct nir.neospectra_cubist_ossl_na_v1.2 0.10 001 0.77 0.85 1.17
awc.33.1500kPa_usda.c80_w.frac  mir_cubist_kssl_na_v1.2 0.04 0.00 048 0.61 1.57
awc.33.1500kPa_usda.c80_w.frac  mir_cubist_ossl_-na_v1.2 0.04 0.00 048 0.61 1.58
awc.33.1500kPa_usda.c80_w.frac  nir.neospectra_cubist_ossl_na_v1.2 0.05 0.00 0.17 031 1.37
b.ext_mel3_mg.kg mir_cubist_ossl_na_v1.2 0.17 001 0.80 0.88 1.65
bd_usda.a4_g.cm3 mir_cubist_kssl_na_v1.2 0.12 -0.01 0.75 0.86 2.03
bd_usda.a4_g.cm3 mir_cubist_ossl_na_v1.2 0.12 -0.01 0.75 0.86 2.04
bd_usda.a4_g.cm3 nir.neospectra_cubist_ossl_na_v1.2 0.08 -0.01 045 0.62 1.46
bd_usda.a4_g.cm3 visnir_cubist_kssl_na_v1.2 0.14 -0.01 0.66 0.79 1.78
bd_usda.a4_g.cm3 visnir_cubist_ossl_na_v1.2 0.13 -0.01 0.67 0.79 1.79
c.tot_usda.a622_w.pct mir_cubist_kssl_na_v1.2 0.10 0.00 0.99 1.00 12.25
c.tot_usda.a622_w.pct mir_cubist_ossl_na_v1.2 0.10 0.00 0.99 1.00 11.76
c.tot_usda.a622_w.pct nir.neospectra_cubist_ossl_na_v1.2 0.27 -0.01 0.77 0.87 2.89
c.tot_usda.a622_w.pct visnir_cubist_kssl_na_v1.2 024 -0.01 097 098 10.54
c.tot_usda.a622_w.pct visnir_cubist_ossl_na_v1.2 023 -0.01 097 098 1091
ca.ext_usda.al059_mg.kg mir_cubist_kssl_na_v1.2 043 -0.02 094 097 4.78
ca.ext_usda.al059_mg.kg mir_cubist_ossl_.na_v1.2 041 -0.02 094 097 5.36
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Continuation of S5 Table

Soil property Model RMSE bias R?> CCC RPIQ
ca.ext_usda.a722_cmolc.kg mir_cubist_kssl_na_v1.2 0.27 -0.01 096 098 7.03
ca.ext_usda.a722_cmolc.kg mir_cubist_ossl_.na_v1.2 0.28 -0.01 095 098 7.01
ca.ext_usda.a722_cmolc.kg nir.neospectra_cubist_ossl_na_v1.2 0.58 -0.02 0.80 0.89 3.30
ca.ext_usda.a722_cmolc.kg visnir_cubist_ossl_na_v1.2 0.51 -0.01 0.85 0.92 4.85
caco3_usda.a54_w.pct mir_cubist_kssl_na_v1.2 0.18 -0.00 098 099 12.58
caco3_usda.a54_w.pct mir_cubist_ossl_na_v1.2 0.20 -0.00 097 099 11.23
caco3_usda.a54_w.pct nir.neospectra_cubist_ossl_na_v1.2 0.65 -0.02 0.67 0.80 3.06
caco3_usda.a54_w.pct visnir_cubist_kssl_na_v1.2 039 002 087 093 291
caco3_usda.a54_w.pct visnir_cubist_ossl_na_v1.2 036 0.01 091 095 3.14
cec_usda.a723_cmolc.kg mir_cubist_kssl_na_v1.2 0.16 -0.00 097 098 6.68
cec_usda.a723_cmolc.kg mir_cubist_ossl_na_v1.2 0.17 -0.00 096 098 6.12
cec_usda.a723_cmolc.kg nir.neospectra_cubist_ossl_na_v1.2 038 -0.03 072 0.83 2.52
cec_usda.a723_cmolc.kg visnir_cubist_ossl_na_v1.2 034 -0.02 0.80 0.88 2.94
cf_usda.c236_w.pct mir_cubist_kssl_na_v1.2 0.89 005 059 072 2.33
cf_usda.c236_w.pct mir_cubist_ossl_na_v1.2 090 0.05 058 071 2.31
cf_usda.c236_w.pct nir.neospectra_cubist_ossl_na_v1.2 1.16 0.11 0.33 048 2.29
cf_usda.c236_w.pct visnir_cubist_ossl_na_v1.2 0.67 -0.04 033 047 1.65
clay.tot_usda.a334_w.pct mir_cubist_kssl_na_v1.2 395 002 094 097 5.69
clay.tot_usda.a334 _w.pct mir_cubist_ossl_na_v1.2 564 0.10 090 094 4.20
clay.tot_usda.a334 _w.pct nir.neospectra_cubist_ossl_na_v1.2 730 0.12 0.72 0.83 2.60
clay.tot_usda.a334_w.pct visnir_cubist_ossl_na_v1.2 6.61 027 0.82 0.89 3.02
cu.ext_usda.al063_mg.kg mir_cubist_kssl_na_v1.2 0.25 000 0.86 092 4.25
cu.ext_usda.al063_mg.kg mir_cubist_ossl_na_v1.2 029 001 0.78 0.87 3.23
ec_usda.a364_ds.m mir_cubist_kssl_na_v1.2 032 003 087 092 1.72
ec_usda.a364_ds.m mir_cubist_ossl_na_v1.2 031 003 086 092 1.69
ec_usda.a364_ds.m nir.neospectra_cubist_ossl_na_v1.2 036 0.06 055 0.65 0.70
ec_usda.a364_ds.m visnir_cubist_ossl_na_v1.2 0.12 002 0.62 0.73 1.28
fe.dith_usda.a66_w.pct mir_cubist_kssl_na_v1.2 0.15 0.00 091 095 4.40
fe.dith_usda.a66_w.pct mir_cubist_ossl_na_v1.2 0.15 0.00 091 095 4.48
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Continuation of S5 Table

Soil property Model RMSE bias R?> CCC RPIQ
fe.dith_usda.a66_w.pct nir.neospectra_cubist_ossl_na_v1.2 0.25 -0.00 0.62 0.75 2.15
fe.ext_usda.al064_mg.kg mir_cubist_kssl_na_v1.2 042 001 080 0.89 2.60
fe.ext_usda.al064_mg.kg mir_cubist_ossl_na_v1.2 039 0.00 076 0.85 2.38
fe.ox_usda.a60_w.pct mir_cubist_kssl_na_v1.2 0.12 001 0.82 0.89 2.75
fe.ox_usda.a60_w.pct mir_cubist_ossl_.na_v1.2 0.13 001 0.80 0.88 2.65
fe.ox_usda.a60_w.pct nir.neospectra_cubist_ossl_na_v1.2 0.15 001 0.58 0.70 1.75
k.ext_usda.al065_mg.kg mir_cubist_kssl_na_v1.2 052 -0.01 0.81 0.88 2.14
k.ext_usda.al065_mg.kg mir_cubist_ossl_na_v1.2 052 -0.01 0.76 0.85 2.53
k.ext_usda.a725_cmolc.kg mir_cubist kssl_na_v1.2 0.17 001 0.80 0.88 2.40
k.ext_usda.a725_cmolc.kg mir_cubist_ossl_na_v1.2 0.17 001 079 0.87 2.36
k.ext_usda.a725_cmolc.kg nir.neospectra_cubist_ossl_ na_v1.2 022 003 054 0.68 1.75
k.ext_usda.a725_cmolc.kg visnir_cubist_ossl_na_v1.2 023 002 064 0.76 2.16
mg.ext_usda.al066_mg.kg mir_cubist_kssl_na_v1.2 047 -0.02 090 094 4.45
mg.ext_usda.al066_mg.kg mir_cubist_ossl_na_v1.2 044 -0.03 0.89 094 4.39
mg.ext_usda.a724_cmolc.kg mir_cubist_kssl_na_v1.2 0.26 -0.00 092 0.96 5.28
mg.ext_usda.a724_cmolc.kg mir_cubist_ossl_na_v1.2 0.26 -0.01 092 0.96 5.29
mg.ext_usda.a724_cmolc.kg nir.neospectra_cubist_ossl_na_v1.2 041 001 072 0.83 2.85
mg.ext_usda.a724_cmolc.kg visnir_cubist_ossl_na_v1.2 040 001 0.78 0.87 3.27
mn.ext_usda.al067_mg.kg mir_cubist_kssl_na_v1.2 0.61 -0.03 0.80 0.88 2.85
mn.ext_usda.al067_mg.kg mir_cubist_ossl_na_v1.2 0.68 -0.03 0.76 0.85 2.74
mn.ext_usda.a70_mg.kg mir_cubist_kssl_na_v1.2 0.74 005 0.69 0.79 2.06
mn.ext_usda.a70_mg.kg mir_cubist_ossl_na_v1.2 0.74 006 0.69 0.79 2.06
mn.ext_usda.a70_mg.kg nir.neospectra_cubist_ossl_na_v1.2 0.78 0.09 030 042 1.53
n.tot_usda.a623_w.pct mir_cubist_kssl_na_v1.2 0.06 000 097 098 3.82
n.tot_usda.a623_w.pct mir_cubist_ossl_-na_v1.2 0.06 0.00 097 098 3.62
n.tot_usda.a623_w.pct nir.neospectra_cubist_ossl_na_v1.2 0.07 0.00 0.69 0.81 2.01
n.tot_usda.a623_w.pct visnir_cubist_kssl_na_v1.2 0.10 -0.00 093 0.97 5.29
n.tot_usda.a623_w.pct visnir_cubist_ossl_na_v1.2 0.08 0.00 092 0.96 2.52
na.ext_usda.al068_mg.kg mir_cubist_kssl_na_v1.2 0.78 0.03 075 0.85 2.64
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Continuation of S5 Table

Soil property Model RMSE bias R?> CCC RPIQ
na.ext_usda.al068_mg.kg mir_cubist_ossl_na_v1.2 0.72 0.02 0.68 0.79 1.66
na.ext_usda.a726_cmolc.kg mir_cubist_kssl_na_v1.2 040 003 0.82 0.89 0.48
na.ext_usda.a726_cmolc.kg mir_cubist_ossl_.na_v1.2 042 0.04 0.80 0.87 0.47
na.ext_usda.a726_cmolc.kg nir.neospectra_cubist_ossl_na_v1.2 043 006 042 042 0.11
na.ext_usda.a726_cmolc.kg visnir_cubist_ossl_na_v1.2 034 004 054 0.65 0.78
oc_usda.c729_w.pct mir_cubist_kssl_na_v1.2 0.11 000 099 099 11.01
oc_usda.c729_w.pct mir_cubist_ossl_na_v1.2 0.12 0.00 099 0.99 9.98
oc_usda.c729_w.pct nir.neospectra_cubist_ossl_na_v1.2 0.25 -0.01 0.81 0.89 322
oc_usda.c729_w.pct visnir_cubist_kssl_na_v1.2 023 -0.01 097 099 11.24
oc_usda.c729_w.pct visnir_cubist_ossl_na_v1.2 0.24 -0.00 094 097 4.20
p.ext_usda.al070_mg kg mir_cubist_kssl_na_v1.2 0.81 001 068 0.79 2.84
p-ext_usda.al070_mg kg mir_cubist_ossl_na_v1.2 0.80 001 067 0.79 2.79
p-ext_usda.al070_mg.kg nir.neospectra_cubist_ossl_na_v1.2 1.16 -0.01 030 045 1.80
p-ext_usda.a270_mg.kg mir_cubist_kssl_na_v1.2 0.76 003 073 0.83 3.02
p-ext_usda.a270_mg.kg mir_cubist_ossl_na_v1.2 076 004 0.72 0.82 2.97
p-ext_usda.a274_mg.kg mir_cubist_kssl_na_v1.2 070 002 0.64 0.76 2.59
p-ext_usda.a274_mg.kg mir_cubist_ossl_na_v1.2 074 002 061 0.74 2.49
p-ext_usda.a274_mg.kg visnir_cubist_ossl_na_v1.2 1.02 -0.14 042 0.55 1.27
ph.cacl2_usda.a481 _index mir_cubist_kssl_na_v1.2 0.36 001 093 0.96 6.74
ph.cacl2_usda.a481 _index mir_cubist_ossl_na_v1.2 036 001 093 0.96 6.73
ph.cacl2_usda.a481 _index nir.neospectra_cubist_ossl_na_v1.2 0.68 0.02 074 0.85 3.54
ph.cacl2_usda.a481_index visnir_cubist_ossl_na_v1.2 0.38 0.00 093 0.96 7.15
ph.h20_usda.a268_index mir_cubist_kssl_na_v1.2 0.39 0.00 092 095 5.83
ph.h20_usda.a268_index mir_cubist_ossl_na_v1.2 040 001 091 095 5.63
ph.h20_usda.a268_index nir.neospectra_cubist_ossl_na_v1.2 0.64 001 075 085 3.39
ph.h20_usda.a268_index visnir_cubist_ossl_na_v1.2 043 -0.00 090 095 5.76
s.tot_usda.a624 _w.pct mir_cubist_kssl_na_v1.2 0.07 001 093 0.96 0.64
s.tot_usda.a624 _w.pct mir_cubist_ossl_.na_v1.2 0.07 001 093 0.96 0.63
s.tot_usda.a624 _w.pct nir.neospectra_cubist_ossl_na_v1.2 0.08 001 0.89 0.94 0.34
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Continuation of S5 Table

Soil property Model RMSE bias R?> CCC RPIQ
s.tot_usda.a624 _w.pct visnir_cubist_kssl_na_v1.2 0.08 001 077 0.84 0.47
s.tot_usda.a624 _w.pct visnir_cubist_ossl_na_v1.2 0.08 001 075 0.83 0.45
sand.tot_usda.c60_w.pct mir_cubist_kssl_na_v1.2 748 001 093 0.96 6.53
sand.tot_usda.c60_w.pct mir_cubist_ossl_na_v1.2 833 0.00 092 0.96 5.84
sand.tot_usda.c60_w.pct nir.neospectra_cubist_ossl_na_v1.2 18.16 0.63 0.59 0.72 2.58
sand.tot_usda.c60_w.pct visnir_cubist_ossl_na_v1.2 15.12  0.04 0.68 0.80 2.84
silt.tot_usda.c62_w.pct mir_cubist_kssl_na_v1.2 6.63 005 090 094 4.60
silt.tot_usda.c62_w.pct mir_cubist_ossl_na_v1.2 731 005 088 093 4.40
silt.tot_usda.c62_w.pct nir.neospectra_cubist_ossl_na_v1.2 1379 0.18 0.54 0.67 2.17
silt.tot_usda.c62_w.pct visnir_cubist_ossl_na_v1.2 1125 0.16 0.67 0.79 249
wr.1500kPa_usda.a417_w.pct mir_cubist_kssl_na_v1.2 0.18 -0.00 094 097 4.46
wr.1500kPa_usda.a417_w.pct mir_cubist_ossl_na_v1.2 0.19 -0.00 094 097 441
wr.1500kPa_usda.a417_w.pct nir.neospectra_cubist_ossl_na_v1.2 036 -0.02 065 0.78 2.13
wr.1500kPa_usda.a417_w.pct visnir_cubist_ossl_na_v1.2 043 -0.04 061 0.73 1.85
wr.33kPa_usda.a415_w.pct mir_cubist_kssl_na_v1.2 0.22 000 0.83 091 2.26
wr.33kPa_usda.a415_w.pct mir_cubist_ossl_na_v1.2 0.22 -0.00 0.83 0.90 227
wr.33kPa_usda.a415_w.pct nir.neospectra_cubist_ossl_na_v1.2 038 -0.03 031 046 1.21
wr.33kPa_usda.a415_w.pct visnir_cubist_ossl_na_v1.2 0.35 -0.04 057 0.70 1.66
zn.ext_usda.al073_mg.kg mir_cubist_kssl_na_v1.2 036 002 074 0.83 247
zn.ext_usda.al073_mg.kg mir_cubist_ossl_na_v1.2 035 0.03 060 0.72 1.73
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