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Supplementary #1: Sensitivity analysis 

 

We conducted sensitivity analysis to identify how the model input parameter affects the χ and relief 

values and χ 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, θ–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 θ 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 θ 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 A1, A2, B1, and B2). Then, we analysed topographic metrics (χ 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) 

 

Figure S1. Influence of slope exponent (n) on the χ index, χ 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) χ index, (b) χ anomaly, (c) relief, and (d) relief anomaly variation on each tested n value. 

 

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

anomaly (Figs. S1a, S1b, and S1d). However, relief (Fig. S1c) generally increases as n increases. 

  



2. Influence of channel concavity index (θ) 

 

Figure S2. Influence of channel concavity index (θ) on the χ index, χ 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) χ index, (b) χ anomaly, (c) relief, and (d) relief anomaly variation on each tested θ value. 

 

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

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

  



3. Influence of erodibility coefficient (K) 

 

Figure S3. Influence of erodibility coefficient (K) on the χ index, χ 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) χ index, (b) χ anomaly, (c) relief, and (d) relief anomaly variation on each tested K value. 

 

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

decrease (Figs. S3c and S3d). 
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