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Supplementary #1: Sensitivity analysis

We conducted sensitivity analysis to identify how the model input parameter affects the y and relief
values and y anomaly and relief difference across the main drainage divide. We picked several values
for the parameters that we want to test (i.e., n—channel slope exponent, 6—channel concavity index, and

K—erodibility coefficient). The values for each parameter that we tested are listed below (Table S1).

Table S1. The tested values for each parameter

Parameters
n 0 K
Simulation 1 0.6494 0.36 1.00E-07
Simulation 2 0.6494 0.65 1.00E-07
Simulation 3 0.6494 0.505 1.00E-07
Simulation 4 5.0419 0.36 1.00E-07
Simulation 5 5.0419 0.65 1.00E-07
Simulation 6 5.0419 0.505 1.00E-07
Simulation 7 2.8457 0.36 1.00E-07
Simulation 8 2.8457 0.65 1.00E-07
Simulation 9 2.8457 0.505 1.00E-07
Simulation 10 0.6494 0.36 1.00E-04
Simulation 11 0.6494 0.65 1.00E-04
Simulation 12 0.6494 0.505 1.00E-04
Simulation 13 5.0419 0.36 1.00E-04
Simulation 14 5.0419 0.65 1.00E-04
Simulation 15 5.0419 0.505 1.00E-04
Simulation 16 2.8457 0.36 1.00E-04
Simulation 17 2.8457 0.65 1.00E-04
Simulation 18 2.8457 0.505 1.00E-04

About n (slope exponent), we selected its minimum value as 0.6494 and its maximum value as 5.0419
according to the previously calculated values for environments (e.g., rock type, climate, seismicity,
tectonic activity, and the presence of glacier) similar to our study area (Harel et al., 2016). We also
selected the median value (2.8457) between the minimum and maximum values. We selected the

minimum value of & as 0.36 and maximum value as 0.65, following the previous research (Snyder et



al., 2000; Wobus et al., 2006; Cyr et al., 2010; Kirby and Whipple, 2012) and tested their median value
(0.505) as well. Lastly, we selected the minimum value of K as 1.00E-07 because we used 5.56E-07 in
this research, which is average value from the environments similar to this study area (Harel et al., 2016)
so that we can find out whether we used quite uncertain value or not. The maximum value of K is
selected as 1.00E-04, which is generally used in the reported cases (e.g., Stock and Montgomery, 1999;
Kirby and Whipple, 2001; Zondervan et al., 2020).

We ran 72 landscape evolution models with the values in Table S1 for the configurations of all modelling
cases (i.e., Cases Al, A2, B, and B2). Then, we analysed topographic metrics (y index and relief) from
the modelled topographies and calculated their anomalies. The metrics’ values are documented in
supplementary 2 (excel file), and we made some scatter plots to identify how those parameters affect

the results.



1. Influence of slope exponent (n)
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Figure S1. Influence of slope exponent (n) on the y index, y anomaly, relief, and relief anomaly. The
anomalies are the subtraction of the mean value of each metric on the eastern side from that on the western

side. (a) y index, (b) y anomaly, (c) relief, and (d) relief anomaly variation on each tested » value.

It seems that the variation of n has very weak or no relationship with y index, y anomaly, and relief

anomaly (Figs. Sla, S1b, and S1d). However, relief (Fig. S1c) generally increases as n increases.



2. Influence of channel concavity index ()
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Figure S2. Influence of channel concavity index () on the y index, y anomaly, relief, and relief anomaly.
The anomalies are the subtraction of the mean value of each metric on the eastern side from that on the

western side. (a) y index, (b) y anomaly, (c) relief, and (d) relief anomaly variation on each tested 0 value.

As 0 increases, both y index and relief decrease (Figs. S2a and S2b), and the range (both in positive and

negative direction) of the y anomaly and relief anomaly also decrease (Fig. S2b and S2d).



3. Influence of erodibility coefficient (K)
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Figure S3. Influence of erodibility coefficient (K) on the y index, y anomaly, relief, and relief anomaly. The
anomalies are the subtraction of the mean value of each metric on the eastern side from that on the western

side. (a) y index, (b) y anomaly, (c) relief, and (d) relief anomaly variation on each tested K value.

As K increases, the range of y anomaly increases (Fig. S3b), and both relief and the range of relief

decrease (Figs. S3¢ and S3d).



Supplementary 2

Resultvalues

Parameters Modelling cases
Al A2 B1 B2
" theta K West East West East West East West East

Simulation 1 0.5494 03§ 1.00E-07 _ %
Relief

Simulation 2 0.6494 0.65 1.00E-07 _
Relief

Simulation 3 0.5494 0.505 1.00E-07 _ %
Relief
X | 3742+214 3774+256 2128+153 2160+ 154 3032101 3420+231 21.67+181 2044+ 154
Relief 33.25+9.94 32.08+4.53 25.95+4.20 27.11+4.35 34.36+15.10 3545+ 12.00 26.02+5.00 27.04 = 3.26
I . ¥ 058+006 058005 042:005 042:005 061:007 046:006 045:0.06 034%006
simulation 5 50419 0.65 1.00B07 ooiier 1482012 1482008 148014 1432012 145018 1502008 144014 149%010
I o A 4432040 440:034 287:027 294:034 449:036 377:031 312:028 261027
Simulation & 5.0419 0.505 1.00B-07 oot 7654005 7205080 623:090 627065 7705133 7.67:083 642103 645+ 050
I X 19.21+161 2452+209
Simulation 7 28457 038 100807 X AR Ky
X 059+006 056+0.07 0.44+0.07 042+006 060006 047+0.06 048005 0.34=0.06
Relief 541039 519035 367034 365+034 542:052 535:033 380+035 382+030
I o ¥ 446+042 445:047 289:035 302£035 449:033 361:046 314%034 263+035
Simulation 8 28457 0.505 1.00B07 o olir 51872205 21.80+202 1512+ 1.99 1520:083 2205431 2199161 1580 %247 16.29 210
I . ¥ | 3892:2554482:223 17.47+125 2721163 4158417 3425:409
Simulation 10 06484 036 1.00B-04 s 550124 7942044 215+026 1095021 5.82:107 850008
X 051+007 089012 032:007 073008
Relief 0.16=0.06 0.24+0.03 0.02+0.004 0.01+0.002
X  466+044 528:046 254+022 305+033 505:063 379032 320037 3.26+0.28
Relief 232027 205+013 063004 053x003 232:028 208:016 065+004 053+0.02
N . % 36462233 36712266 2055+176 2151+166 37.69:286 35332222 21.62+1.91 2090+ 153
Simulafion 13 50419 038 1.00B-04 s 5412280 8.08+180 666+1.07 67950901 554285 8563:243 676+161 5732056
X 055+008 060+0.06 041+0.06 048+005 053008 048006 044006 0.43=0.06
Relief 032004 030+0.03 032+003 030003 030:003 0312004 031+003 031002
X  453:032 436+041 207:018 288+028 445030 3.82:040 308023 247+0.29
Relief 1.66+ 027 167022 156+018 153x017 1.65:034 170+0.27 155+022 161+0.15
X 3698+188 3755+220 2064154 2255+ 152
Relief 7.99+1.95 7.93x123 570+138 569+073
I . % 054%007 060:006 041+004 049:005 055010 046:005 045+005 043+005
Simulation 17 28457 065 1.00B-04 o 0232003 022:002 0232001 0225002 0212003 023002 022:002 022+002
X  460+037 450+035 201:025 201+020 456034 405:037 3.05+030 2.64+0.29
Relief 1.840.20 176+0.15 1372015 130012 178:025 1772022 138:015 135:0.13

Simulation 4 5.0419 036 1.00E-07

Simulation 8 2.8457 065 1.00E-07

Simulation 11 0.6484 065 1.00E-04

Simulation 12 0.6484 0505 1.00E-04

Simulation 14 5.0419 065 1.00E-04
Simulation 15 5.0419 0.505 1.00E-04

Simulation 16 2.8457 036 1.00E-04

Simulation 18 2.8457 0.505 1.00E-04

* About the shaded simulation cases, distance between the channel heads on the one side and another side are so far that they are not recognized as a paired basins.
*The mean and 10 standard deviation values are used.



Anomalies

Parameters Cases
N theta K M A2 B1 B2
Simulation 1 0.6494 036 1.00E07 X
Relief
Simulation 2 | 06494 065 100E07 X
Relief
Simulation 3 | 0.6494 0505 1.00E-07 _X
Relief
A X 0.3237 0.4072 5.1247 1.2324
Simulation 4 ' 5.0419 ' 0.36 10007 pol 14756 11637 -1.0888 1.0255
X 0.0012 0.0013 0.1436 0.1100
Simulation § | 6.0419 1 0685  1.00E-07 plir 00003 0.0433 0.0533 0.0523
A X 0.0267 -0.0680 0.7202 0.5057
Simulation 6 50419 0505 100807 A R 0 baas 0 0945 oe
S X £.3102
Simulation 7 28457 036 1.00E07 Ralief 12 2103
A X 0.0261 0.0185 0.1389 0.1343
Simulation 8 ' 28457 0.65 10007 pl (9954 0.0180 0.0717 -0.0197
X 0.0083 01277 0.8811 0.5142
Simulation 9 28467 0.506 100E-07 X S 00924 0.0689 0 s70
. ol X £.5943 10.0377 7.3338
Simulation 10 06484 036 100804 X - O T oy
. X 0.3814 0.4118
Simulation 11 06434 065 100E-04 X . T 5 0043
. o X 0.6229 1.4050 1.2657 0.0297
Simulation 12 0.6494 0505 100804 X PO ) <080 02405 01185
o X 0.2514 0.9675 2.3503 0.7154
Simulation 13 60419 036 100804 X . 7T 01087 00047 0 0221
. ol X 0.0512 0.0735 0.0464 0.0144
Simulation 14 50419 065 100804 X - 102 S O oo 0 D06
. ol X 0.1660 0.0960 0.6204 0.6092
Simulation 15 50419 0505 100E-04 X . RO 0 043 5 oeee 0 0
. X 0.5659 1.9062
Simulation 16 28457 036 100804 X . Mo 0 0085
o X 0.0594 £0.0797 0.0962 0.0222
Simulation 17 26457 065 100804 X M 5 0092 s 0.0003
. X 0.0990 0.0073 0.5042 0.4096
Simuletion 18 2.8457 0505 100804 X . O 0 0796 0,010 0 00ec

* About the shaded simulation cases, distance between the channel heads on the one side and another side are so far that they are not recognized as a paired basins.
* The anomaly is the difference between the mean of each metric on the western and eastern flank (mean value on the western flank minus mean value on the eastern flank).



