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Fig. S1. Comparisons of mean annual rainfall, erosion rate, and channel steepness from the 
study area. Note that there is no single relationship that defines the dataset. However, a rough 
pattern emerges when considering the basin-averaged erosion rates.  
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Fig. S2. Assessing quasi-equilibrium landscapes. a) χ plots of new sampled basins from Bhutan 
that exhibit an R2 value greater than 0.95. b) χ plot of the new sampled basin from Bhutan that 
exhibits an R2 value less than 0.95. c) Plot of all ksn-q values and erosion rates for all sample data 
colored by R2 value of the χ plot. The black curve represents our solution for the stream-power 
model where n is 2.2, m is 1, and Klp is 2.2•10-9 m-2. This solution does not change if we recalculate 
these values after having removed all basins with R2 values lower than 0.95. 

 



 

 

 

 

 
Fig. S3. The effects of varying n to find best-fit parameters. Colored points show the resulting 
K values from regressions of binned sample data where n = 1 (a), n = 2.2 (b), and n = 3 (c). The 
black line is derived from the stream-power model (equation 1c). An inverted histogram 
(calculated with 0.1 m yr-1 bins) shows the distribution of mean annual rainfall (R) sample data 
analyzed in this study. See text and Fig. 3 for more details. The units of K are dependent on m 
(equation 1c), which changes with n. The units of K in a), b), and c) are m0.1 yr-1, m-1 yr-1, and m-

1.7 yr-1, respectively. Note that the K values also fluctuate by orders of magnitude when n changes, 
and in the very unlikely case that n = 1 the uncertainties on the regression K values are very large. 



 

 

 

 

 
Fig. S4. χ2 values calculated from different combinations of the slope exponent, n, and the 
partial coefficient of erosion, Klp, and the area exponent, m. χ2 is at a minimum where the Klp-
n-m triplet yields the smallest cumulative mismatch between predicted and observed ksn values. 
Best-fit values are n = 2.2, m = 1, and Klp = 2.2•10-9 m-2. 

 

 
Fig. S5. Testing variable Klp values in Bhutan. The stream-power law curve to fit the outlier 
low-relief, high erosion rate landscapes in southwestern Bhutan. Taken at face value, this 
regression suggests a Klp value of 1.2•10-8, which is ~6 times more erodible than the regional best-
fit Klp. 



 

 

 

 
Fig. S6. Comparison of the erosion rates calculated from area-based channel steepness maps 
(Erosionksn) and the erosion rates calculated from the discharge-based channel steepness 
(Erosionksn-q). Note that in the wetter front ranges erosion rates based on area-based channel 
steepness leads to upwards of a 4-fold under prediction, and in the drier hinterland upwards of a 
3-fold over prediction. 



 

 

 

 
Fig. S7. Analysis of tectono-stratigrahic units of the Himalaya. a) Orthogonal residuals of 
observations from basin-averaged samples collected within the Greater Himalayan lithologies 
(upper amphibolite to granulite ortho- and para-gneisses) referenced to our best-fit stream-power 
model. b) Orthogonal residuals of observations from basin-averaged samples collected within the 
Lesser Himalayan lithologies (predominantly green-schist metasedimentary rocks). c) Distribution 
of orthogonal residuals for both units demonstrating that samples from the two units do not 
represent different populations. Therefore, there is no evidence for different Klp values in these 
rock packages, consistent with findings of prior studies (see text for details). N is the number of 
samples represented in each unit. 
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