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Figure S1: Results of inversion of the synthetic resistivity models (Rss and Tss values stand for the subsolum resistivity
and thickness in the model, respectively; ERT-derived and true solum thickness and depth to bedrock interfaces are

shown by white and black dashed lines, respectively) using the Wenner-Schlumberger array with an ES of 0.25 m.
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Figure S2: Results of inversion of the synthetic resistivity models (Rss and Tss values stand for the subsolum resistivity
and thickness in the model, respectively; ERT-derived and true solum thickness and depth to bedrock interfaces are

shown by white and black dashed lines, respectively) using the Wenner-Schlumberger array with an ES of 0.5 m.
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Figure S3: Results of inversion of the synthetic resistivity models (Rss and Tss values stand for the subsolum resistivity
and thickness in the model, respectively; ERT-derived and true solum thickness and depth to bedrock interfaces are

shown by white and black dashed lines, respectively) using the Wenner-Schlumberger array with an ES of 1 m.
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Figure S4: Results of inversion of the synthetic resistivity models (Rss and Tss values stand for the subsolum resistivity
and thickness in the model, respectively; ERT-derived and true solum thickness and depth to bedrock interfaces are

shown by white and black dashed lines, respectively) using the Wenner-Schlumberger array with an ES of 2 m.
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Figure S5: Results of inversion of the synthetic resistivity models (Rss and Tss values stand for the subsolum resistivity
and thickness in the model, respectively; ERT-derived and true solum thickness and depth to bedrock interfaces are

shown by white and black dashed lines, respectively) using the Wenner-Schlumberger array with an ES of 4 m.
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Figure S6: Results of inversion of the synthetic resistivity models (Rss and Tss values stand for the subsolum resistivity
and thickness in the model, respectively; ERT-derived and true solum thickness and depth to bedrock true interfaces are
shown by white and black dashed lines, respectively) using the Wenner-Schlumberger array with an ES of 2 m and

upgraded with the four interpolated levels of surficial apparent resistivity.
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Figure S7: Results of inversion of the synthetic resistivity models (Rss and Tss values stand for the subsolum resistivity
and thickness in the model, respectively; ERT-derived and true solum thickness and depth to bedrock interfaces are

shown by white and black dashed lines, respectively) using the dipole-dipole array with an ES of 0.25 m.
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Figure S8: Results of inversion of the synthetic resistivity models (Rss and Tss values stand for the subsolum resistivity
and thickness in the model, respectively; ERT-derived and true solum thickness and depth to bedrock interfaces are

shown by white and black dashed lines, respectively) using the dipole-dipole array with an ES of 0.5 m.
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Figure S9: Results of inversion of the synthetic resistivity models (Rss and Tss values stand for the subsolum resistivity
and thickness in the model, respectively; ERT-derived and true solum thickness and depth to bedrock interfaces are

shown by white and black dashed lines, respectively) using the dipole-dipole array with an ES of 1 m.
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Figure S10: Results of inversion of the synthetic resistivity models (Rss and Tss values stand for the subsolum
resistivity and thickness in the model, respectively; ERT-derived and true solum thickness and depth to bedrock

interfaces are shown by white and black dashed lines, respectively) using the dipole-dipole array with an ES of 2 m.
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Figure S11: Results of inversion of the synthetic resistivity models (Rss and Tss values stand for the subsolum
resistivity and thickness in the model, respectively; ERT-derived and true solum thickness and depth to bedrock

interfaces are shown by white and black dashed lines, respectively) using the dipole-dipole array with an ES of 4 m.
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Figure S12: Results of inversion of the synthetic resistivity models (Rss and Tss values stand for the subsolum
resistivity and thickness in the model, respectively; ERT-derived and true solum thickness and depth to bedrock
interfaces are shown by white and black dashed lines, respectively) using the dipole-dipole array with an ES of 2 m and

upgraded with the four interpolated levels of surficial apparent resistivity.
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Figure S13: Nash-Sutcliffe model efficiency coefficient and mean interface depths resulting from the inversion of the
25 synthetic apparent resistivity models using the dipole-dipole array with the five different ESs. In plots showing the

estimated interface depths, thick black lines indicate the expected values.

14



5000

+ RMSEr=576%
22~ =< RMSEr=493%
© 2 E g | — Rmser=s94%
E 8 E I | 2¢ RmsEr=387%

¥ —
- ©
> ol
" o
SwE o
892 27
283

o
R =

=

—
206 ®
92wy 8
n e
o="
= O 0
- £ -
c ‘&3 o™
ew e
(1] ﬁ - S -
o [rem -
250
< =
e T T T T
0 1000 2000 3000 4000 5000

Apparent resistivity measurements for
external electrodes separation
of 6.0 m (ohm.m)

Figure S14: Scatter plot relating the apparent resistivity data corresponding to the first pseudo-depth acquisition level
with an ES of 2 m (external electrodes spacing of 6 m) versus the four surficial apparent resistivity levels using an ES of
0.5 m with external electrodes separations of 1.5 (red crosses), 2.5 (yellow crosses), 3.5 (green crosses) and 4.5 m (blue
crosses) using the dipole-dipole array for the 25 synthetic resistivity models. Each point of the scatter plot represents the
apparent resistivity of one synthetic model, for the same pseudo-x position, but at different pseudo-depths as defined by
the external electrodes separation (see section 2.3 for more details). The linear regressions correspond to the thick black

lines and their accuracy is indicated by the root mean square relative error (RMSEr).
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Figure S15: Nash—Sutcliffe model efficiency coefficient and mean interface depths resulting from the inversion of the
25 synthetic apparent resistivity models using the dipole-dipole array with an ES of 2 m and upgraded with the four
interpolated levels of surficial apparent resistivity (sil stands for surficial interpolated levels). In plots showing the

estimated interface depths, thick black lines indicate the expected values.
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Table S1: Nash—Sutcliffe model efficiency coefficient (NSE) and interface depths (avg + sd, average + standard deviation in m; an italic value specifies that the interface delineation results from
the merging of several second derivative zero contours) resulting from the inversion of the 25 synthetic apparent resistivity models (Tss, subsolum thickness in m; Rss, subsolum resistivity in

ohm.m) using the dipole-dipole array with the 5 different ESs.

ES=0.25m ES=0.50m ES=1.00m ES=2.00m ES=4.00m
Solum Depth to Solum Depth to Solum Depth to Solum Depth to Solum Depth to
Tss Rss NSE depth bedrock NSE depth bedrock NSE depth bedrock NSE depth bedrock NSE depth bedrock
avg * sd avg *= sd avg = sd avg *= sd avg *= sd avg = sd avg = sd avg * sd avg *= sd avg * sd

0.5 1250 -0.07 046 + 0.08 122 + 015 036 044 =+ 0.07 135 + 0.16 028 047 = 008 151 + 0.19 -061 031 + 032 162 = 061 -0.27 030 + 034 173 = 1.09
0.5 2500 050 048 + 005 131 + 013 | 050 044 + 003 139 + 014 032 049 + 004 158 + 015 | -027 021 +* 015 171 + 031 | -014 023 + 027 183 * 082
0.5 5000 053 051 = 0.03 142 + 0.15 048 047 = 0.04 152 + 015 029 056 = 004 175 + 0.17 -0.07 054 + 017 221 *= 0.18 -0.13 019 + 021 221 = 0.37
0.5 10000 047 054 + 003 159 + 018 | 041 053 + 004 172 + 019 024 066 + 005 203 *= 021 0.06 086 + 011 277 = 015 | -0.09 024 + 019 265 *= 031
0.5 20000 0.38 059 = 0.03 181 + 0.23 030 059 *= 0.04 199 + 024 0.18 0.79 + 006 236 *= 0.26 013 111 + 009 314 = 021 005 082 = 034 377 = 0.38
1 1250 042 056 + 006 151 + 023 | 043 059 + 008 153 + 0.18 044 053 + 009 169 + 015 | -046 033 + 037 180 = 063 | -067 030 * 027 165 = 0.80
1 2500 0.68 055 = 0.03 159 + 0.18 0.67 055 = 0.04 167 + 0.18 056 058 + 004 185 =+ 0.18 -0.10 065 + 020 247 *= 0.17 -034 022 + 018 220 = 0.34
1 5000 068 056 + 003 170 + 020 | 065 057 + 004 183 + 021 047 067 £ 005 209 *= 021 0.03 091 + 010 283 *+ 016 | -022 024 + 019 268 * 0.35
1 10000 0.64 0.60 = 0.02 188 + 0.23 056 061 = 0.04 207 = 024 032 079 + 006 240 = 0.27 008 112 + 009 317 = 0.21 -0.05 090 + 032 381 = 040
1 20000 056 065 + 003 211 + 026 | 041 066 +* 005 238 + 031 017 093 + 007 281 * 0.26 010 135 + 012 373 = 0.23 0.08 161 + 027 495 = 0.28
2 1250 044 059 + 009 197 + 045 | 001 062 + 010 171 + 034 042 054 + 009 184 + 023 | -031 077 + 041 250 = 061 | -0.74 022 + 030 184 *= 092
2 2500 071 055 + 004 232 = 037 063 059 *= 0.06 203 = 031 058 066 += 005 229 = 0.25 016 094 + 015 301 = 0.19 -0.34 021 + 027 322 = 0.39
2 5000 069 056 + 004 234 + 028 | 063 059 + 005 231 + 0.28 052 076 + 006 261 *= 0.25 019 116 + 009 334 + 019 | -015 132 + 030 430 = 0.25
2 10000 064 059 + 004 238 *= 0.30 058 0.63 *= 0.05 259 = 0.27 039 091 + 007 291 = 0.28 013 139 + 011 383 = 0.21 -001 175 + 026 513 = 0.28
2 20000 060 066 + 004 260 = 030 | 053 0.67 + 006 293 + 0.23 016 1.08 + 008 325 * 0.27 0.04 163 + 014 447 = 023 0.02 232 + 018 631 = 047
4 1250 057 047 £ 009 411 + 025 051 047 = 0.15 392 = 033 019 102 + 024 309 = 034 -0.08 095 + 014 285 + 0.23 -093 093 + 095 355 + 152
4 2500 077 053 + 004 432 + 016 | 075 051 + 006 449 + 0.16 053 072 + 007 449 * 043 022 113 + 014 347 = 037 | -011 146 + 050 506 = 041
4 5000 0.77 054 £ 004 461 + 0.16 0.74 054 + 0.05 478 = 0.17 051 081 £ 007 431 + 059 024 133 = 014 412 + 0.20 001 188 = 029 584 + 0.39
4 10000 075 057 + 004 478 = 021 | 067 057 + 005 501 + 035 039 094 + 007 414 * 0.60 016 159 + 015 467 + 028 | -0.01 243 + 018 670 = 048
4 20000 068 060 = 004 492 = 021 059 063 = 0.05 462 + 0.38 019 110 + 008 440 = 044 -0.08 188 + 018 564 = 041 -0.21 297 + 017 806 = 0.25
8 1250 0.65 047 + 008 801 = 019 | 054 040 + 014 823 + 028 | -024 121 + 026 854 + 030 | -065 103 + 032 313 + 042 | -058 170 + 067 4.85 + 0.8
8 2500 080 052 = 004 825 %= 0.10 0.77 050 = 0.05 839 = 0.12 044 085 = 010 840 = 0.19 011 125 * 019 357 = 0.29 -0.08 198 +* 055 6.08 * 0.67
8 5000 078 054 + 004 823 + 048 | 075 054 + 005 858 + 014 052 084 + 007 879 * 0.16 0.08 148 + 013 416 *= 0.28 0.01 238 + 033 750 = 0.56
8 10000 073 057 = 004 777 = 0.68 0.70 058 =*= 0.05 861 = 0.36 030 098 + 006 922 = 042 005 169 + 013 482 = 034 000 285 *+ 017 878 + 044
8 20000 069 061 + 004 842 + 030 | 066 0.62 + 005 9.12 + 040 018 110 + 008 966 + 031 | -0.01 190 + 018 661 + 104 | -017 325 + 020 948 * 035
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Table S2: Nash—Sutcliffe model efficiency coefficient (NSE) and interface depths (avg * sd, average + standard
deviation in m; an italic value specifies that the interface delineation has gone through the merging of several second
derivative zero contours) resulting from the inversion of the 25 synthetic apparent resistivity models (Tss, subsolum
thickness in m; Rss, subsolum resistivity in ohm.m) using the dipole-dipole array with the ES of 2 m upgraded with the

four interpolated levels of surficial apparent resistivity (sil stands for surficial interpolated levels).

ES =2.00 m + 4sil
Solum Depth to
Tss Rss NSE depth bedrock
avg + sd avg + sd

0.5 1250 -0.74 035 % 0.05 1.18 + 0.10
0.5 2500 028 051 + 009 182 = 0.12
0.5 5000 029 060 = 005 191 = 0.17
0.5 10000 029 059 + 004 198 = 0.20
0.5 20000 028 060 = 005 216 + 0.24
1 1250 -0.15 036 + 0.04 126 + 0.14
1 2500 059 057 + 007 201 = 0.16
1 5000 059 059 + 005 207 = 0.20
1 10000 056 058 = 005 221 = 0.25
1 20000 047 057 + 0.05 257 £ 029
2 1250 -0.05 038 + 004 131 = 0.17
2 2500 068 052 + 007 235 = 025
2 5000 068 054 = 006 255 = 0.26
2 10000 068 053 = 005 289 = 021
2 20000 059 054 + 005 353 = 031
4 1250 -0.14 036 + 005 396 + 0.29
4 2500 070 044 = 005 390 = 0.36
4 5000 071 048 = 005 425 + 0.38
4 10000 070 049 = 006 457 = 0.37
4 20000 065 052 + 005 490 + 0.35
8 1250 -156 029 = 0.11 409 = 0.15
8 2500 048 034 = 011 413 = 041
8 5000 063 043 + 008 442 + 084
8 10000 0.65 047 = 006 864 + 0.63
8 20000 060 050 + 006 833 = 055
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