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S1.	Supplemental	Radar	Lines	
	
	

	
	
Figure	S1.	As	in	Figure	2	but	for	Engelhardt	Ridge	(Nereson	and	Raymond,	2007).	These	
data	are	publicly	archived	at	https://doi.org/10.7265/N52B8VZP.	With	minimal	thickness	
variation,	this	attenuation	rate	is	poorly	constrained.	
	
	

	
	
Figure	S2.	As	in	Figure	2	but	for	Shabtaie	Ridge	(Nereson	and	Raymond,	2007).	These	data	
are	publicly	archived	at	https://doi.org/10.7265/N52B8VZP.	



	
	

	
	
Figure	S3.	As	in	Figure	2	but	for	the	ITASE-1	traverse	(Jacobel	et	al.,	2005;	Welch	&	Jacobel,	
2005).	
	
	 	



S2.	Robin	Solution	
	
Following	Cuffey	and	Paterson	(2010)	chapter	9.5,	the	Robin	(1955)	analytical	solution	for	
ice	temperature	is	
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where	the	characteristic	thickness	is	
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and	the	error	function	is	
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In	Figure	S4,	we	compare	this	analytical	solution	to	our	numerical	solution	under	the	same	
conditions.	Then	we	compare	to	the	numerical	solution	with	a	nonlinear	vertical	velocity	profile	
(Lliboutry	(1979)	shape	factor;	p=5).	
	

	
Figure	S4.	Reproduction	of	the	Robin	(1955)	analytical	solution	for	ice	temperature	with	
parameters	from	Siple	Dome.	
	 	



S3.	Meyer	Solution	
	
Following	Meyer	and	Minchew	(2018)	equation	(13),	the	analytical	solution	for	ice	
temperature	in	an	ice-stream	shear	margin	is,	
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with	the	same	variables	(Table	S1)	as	in	the	main	manuscript,	and	all	ice	properties	
constant	so	that	it	can	be	solved	analytically.		

	

	
Figure	S5.	Reproduction	of	the	Meyer	and	Minchew	(2018)	analytical	solution	(black)	for	ice	
temperature	with	parameters	from	the	Dragon	Shear	Margin.	(A)	Direct	reproduction	of	the	
analytical	solution	with	the	numerical	model	(red).	(B-E)	Isolated	temperature	effect	of	each	
physical	process.	(F)	Effective	temperature	solution	at	the	Dragon	Shear	Margin	in	the	case	of	
a	stiff	ice	column	as	in	Figure	7B.	
	 	



Table	S1.	Model	variables.	
	

Variable	 Name	 Value	 Units	
𝑃𝑒	 Peclet	number	 -	 -	
𝐵𝑟	 Brinkman	number	 -	 -	
Λ	 Dimensionless	Longitudinal	Advection	 -	 -	
𝑡	 Time	 -	 s	
𝑥∗	 Longitudinal	(along-flow)	coordinate	 -	 m	
𝐿	 Characteristic	length	scale	 -	 m	
𝑦∗	 Lateral	(across-flow)	coordinate	 -	 m	
𝑧	 Vertical	coordinate	 -	 m	
𝐻	 Ice	Thickness	 -	 m	
𝑧∗	 Characteristic	ice	thickness	 -	 m	
𝜁	 Temperate	ice	thickness	 -	 m	
𝑢∗	 Longitudinal	velocity	 -	 m	s-1	
𝑤	 Vertical	velocity	 -	 m	s-1	
𝑇	 Temperature	 -	 K	
𝑇!	 Surface	temperature	 -	 K	
Δ𝑇	 Temperature	difference	(bed	–	surface)	 -	 K	
𝑎̇	 Accumulation	rate	 -	 m	s-1	
𝜖̇	 Strain	rate	 -	 s-1	
𝜏	 Shear	stress	 -	 Pa	
𝑄	 Strain	heat	source	 -	 W	
𝑔	 Gravity	 9.81	 m	s-2	
𝜌	 Density	of	ice	 917	 kg	m-3	
𝑐	 Heat	capacity	of	ice	 2097	 J	kg-1	K-1	
𝑘	 Thermal	conductivity	of	ice	 2.1	 W	m-1	K-1	
𝛼	 Thermal	diffusivity	of	ice	 1.09x10-6	 m2	s	
𝜃	 Surface	slope	 -	 rad	
𝐴	 Rate	factor	 -	 Pa-n	s-1	
𝑛	 Creep	exponent	 3	 -	
𝐸	 Activation	energy	(at	𝑇 < −10∘𝐶)	 6x104	 J	mol-1	
𝐸	 Activation	energy	(at	𝑇 > −10∘𝐶)	 1.15x105	 J	mol-1	
𝑅	 Ideal	gas	constant	 8.32	 J	K-1	mol-1	
𝐴∗	 Prefactor	 -	 Pa-n	s-1	
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