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NON-DIMENSIONALISED TRANSFER FUNCTIONS

For ice in a planar slab aligned in the direction of ice flow, the non-dimensionalised Fourier transforms of perturbations
in ice surface elevation, (Ŝ ), and velocity, (Û , V̂ ), can be calculated from the non-dimensionalised Fourier transforms of
perturbations in bed topography, (B̂ ), and basal slipperiness, (Ĉ ):

Ŝpk , l q “ TSB pk , l q B̂pk , l q `TSC pk , l q Ĉ pk , l q, (1)

Û pk , l q “ TUB pk , l q B̂pk , l q `TUC pk , l q Ĉ pk , l q, (2)

V̂ pk , l q “ TVB pk , l q B̂pk , l q `TVC pk , l q Ĉ pk , l q, (3)

whereTsb ,Tsc ,Tub ,Tuc ,Tvb ,Tvc are wavenumber specific non-dimensional transfer functions which describe the amplitude
ratio of perturbations in the bed properties relative to the ice surface properties, and which vary with the wavenumbers k
and l , angle of slope, α , sliding law parameter, m , and mean non-dimensionalised bed slipperiness, C̄ .

Depending on whether full-Stokes flow (Gudmundsson, 2003) or the shallow-ice-stream approximation (Gudmundsson,
2008) are considered, these transfer functions take di�erent functional forms, where j 2 “ k 2 ` l 2.

For the shallow-ice-stream approximation (Gudmundsson, 2008)
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For full-Stokes flow (Gudmundsson, 2003)
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TUB pk , l q “ TUB ,numpk , l q / Tvel ,denpk , l q, (13)
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TVC ,numpk , l q “ ´ k l C̄

ˆ

sinhpj qcoshpj q
ˆ

i k
´

j 2
`

2` C̄
˘`

1` C̄
˘

´ 2
¯

´ j 2C̄ cotpαq
˙

` sinh2pj q

ˆ

i k j C̄
´

j 2p1` C̄ q ´ 1
¯

´ cotpαq
´

2` C̄
¯

˙

` 2i j k

ˆ

j 2p1` C̄ q2 ` 1

˙˙

, (20)

TVC pk , l q “ TVC ,numpk , l q / Tvel ,denpk , l q. (21)
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