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	Supplementary Table 1. Channel vs Site Roughness

	Site
	Method
	Scale
	Orientation
	Channel mean
	Site mean
	Difference

	1
	SD
	Local
	Parallel
	9 m
	8 m
	1 m

	
	
	
	Orthogonal
	18 m
	13 m
	5 m

	1
	SD
	Regional
	Parallel
	14 m
	14 m
	0 m

	
	
	
	Orthogonal
	27 m
	22 m
	5 m

	2
	SD
	Local
	Parallel
	20 m
	18 m
	2 m

	
	
	
	Orthogonal
	27 m
	25 m
	2 m

	2
	SD
	Regional
	Parallel
	34 m
	33 m
	1 m

	
	
	
	Orthogonal
	39 m
	40 m
	-1 m

	3
	SD
	Local
	Parallel
	22 m
	20 m
	2 m

	
	
	
	Orthogonal
	25 m
	23 m
	2 m

	3
	SD
	Regional
	Parallel
	34 m
	33 m
	1 m

	
	
	
	Orthogonal
	39 m
	38 m
	1 m






	Supplementary Table 2. Roughness from high-resolution bathymetry and BedMachine

	Site
	Method
	Scale
	Orientation
	Range
	Median
	Range (BM)
	Median (BM)

	1
	SD
	Local
	Parallel
	61 m
	5 m
	120 m
	8 m

	 
	 
	 
	Orthogonal
	110 m
	10 m
	100 m
	10 m

	1
	SD
	Regional
	Parallel
	120 m
	9 m
	140 m
	11 m

	 
	 
	 
	Orthogonal
	200 m
	15 m
	160 m
	14 m

	1
	FFT
	Local
	Parallel
	3,700 m²
	15 m²
	16,100 m²
	51 m²

	 
	 
	 
	Orthogonal
	9,500 m²
	72 m²
	9,900 m²
	88 m²

	1
	FFT
	Regional
	Parallel
	5,700 m²
	18 m²
	17,300 m²
	52 m²

	 
	 
	 
	Orthogonal
	13,300 m²
	80 m²
	12,000 m²
	85 m²

	2
	SD
	Local
	Parallel
	87 m
	16 m
	150 m
	19 m

	 
	 
	 
	Orthogonal
	85 m
	22 m
	130 m
	21 m

	2
	SD
	Regional
	Parallel
	190 m
	28 m
	190 m
	26 m

	 
	 
	 
	Orthogonal
	180 m
	34 m
	220 m
	29 m

	2
	FFT
	Local
	Parallel
	5,810 m²
	170 m²
	22,000 m²
	290 m²

	 
	 
	 
	Orthogonal
	7,830 m²
	360 m²
	15,900 m²
	380 m²

	2
	FFT
	Regional
	Parallel
	9,020 m²
	210 m²
	23,600 m²
	310 m²

	 
	 
	 
	Orthogonal
	8,520 m²
	420 m²
	18,300 m²
	400 m²

	3
	SD
	Local
	Parallel
	74 m
	17 m
	160 m
	19 m

	 
	 
	 
	Orthogonal
	130 m
	19 m
	160 m
	21 m

	3
	SD
	Regional
	Parallel
	160 m
	28 m
	180 m
	27 m

	 
	 
	 
	Orthogonal
	240 m
	29 m
	250 m
	28 m

	3
	FFT
	Local
	Parallel
	5,600 m²
	220 m²
	28,200 m²
	320 m²

	 
	 
	 
	Orthogonal
	16,700 m²
	290 m²
	22,900 m²
	360 m²

	3
	FFT
	Regional
	Parallel
	7,700 m²
	250 m²
	33,800 m²
	330 m²

	 
	 
	 
	Orthogonal
	23,900 m²
	290 m²
	25,900 m²
	360 m²

	4
	SD
	Local
	Parallel
	35 m
	2 m
	39 m
	3 m

	 
	 
	 
	Orthogonal
	35 m
	3 m
	46 m
	3 m

	4
	SD
	Regional
	Parallel
	70 m
	3 m
	55 m
	4 m

	 
	 
	 
	Orthogonal
	57 m
	4 m
	62 m
	4 m

	4
	FFT
	Local
	Parallel
	1,200 m²
	2 m²
	1,600 m²
	7 m²

	 
	 
	 
	Orthogonal
	1,200 m²
	9 m²
	2,200 m²
	7 m²

	4
	FFT
	Regional
	Parallel
	1,400 m²
	2 m²
	1,500 m²
	7 m²

	 
	 
	 
	Orthogonal
	1,500 m²
	9 m²
	2,300 m²
	7 m²











	Suppl. Table 3. Misrepresentation of BedMachine-derived roughness

	Site
	Scale
	Orientation
	Mean (m)
	Min (m)
	Max (m)
	Range (m)

	1
	Local
	Parallel
	4.4
	-27
	79
	106

	 
	 
	Orthogonal
	1.4
	-47
	72
	119

	1
	Regional
	Parallel
	0.2
	-100
	120
	220

	 
	 
	Orthogonal
	-1.5
	-101
	73
	174

	2
	Local
	Parallel
	4.9
	-49
	128
	177

	 
	 
	Orthogonal
	0.6
	-74
	100
	174

	2
	Regional
	Parallel
	-0.3
	-82
	115
	197

	 
	 
	Orthogonal
	-4.1
	-103
	142
	245

	3
	Local
	Parallel
	4.7
	-54
	119
	173

	 
	 
	Orthogonal
	3.2
	-67
	105
	172

	3
	Regional
	Parallel
	0.2
	-100
	120
	220

	 
	 
	Orthogonal
	-2.3
	-154
	130
	284

	4
	Local
	Parallel
	1.3
	-18
	25
	43

	 
	 
	Orthogonal
	-0.4
	-14
	27
	41

	4
	Regional
	Parallel
	0.3
	-34
	38
	73

	 
	 
	Orthogonal
	-0.9
	-23
	30
	53

	5
	Local
	Parallel
	5.4
	-10
	42
	52

	 
	 
	Orthogonal
	11.4
	-7
	55
	62

	5
	Regional
	Parallel
	6.4
	-31
	70
	101

	 
	 
	Orthogonal
	11.7
	-20
	76
	96

	6
	Local
	Parallel
	1.6
	-27
	36
	63

	 
	 
	Orthogonal
	5.9
	-30
	36
	66

	6
	Regional
	Parallel
	3.2
	-52
	67
	119

	 
	 
	Orthogonal
	5
	-87
	64
	150
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Supplementary Flgure 1. Elevation datasets at Jakobshavn Glacier. (a) First topographic realization from MacKie and others, 20;
b 3
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Su measurements for orthogonal transects in sites 1-4 shithe difference in spatial
distribution between scales and methods. White arrows indicate direction of paleo-ice flow.
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Supplementary F|gure ‘3. Absolute roughness measurements for
parallel and orthogonal transects in sites 5-6 showing the difference
in spatial distribution between scales. White arrows indicate
direction of paleo-ice flow.
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Supplementary Figu;éw;t. Absolute roughness measurements. (a) First topographic
method. (b) SD Roughness from BedMachine dataset (Morlighem and others, 2017).
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Supplementary Figurzws. Difference in roughness measﬁl!;\;’ements between topograpﬁ(i\(’v: realization from MacKie and otﬁ:rs (2021)
and BedMachine (Morlighem and others 2017). BedMachine under-represents roughness in green-shaded areas.





image6.png
N

calculated from the
BedMachine dataset at every intersection point between parallel
and orthogonal transects at sites 1 (a) and 3 (b) represent direction-
ality of roughness measurements at the local scale. Orthogonal
roughness dominates in the purple shades, parallel dominates in
the green. Whites are indicate isotropic or random surfaces.





