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ṁ(ci(Tb − Ti) + L) = γT cw(T − Tb)

ṁSb = γS(S − Sb)

Tb = λ1Sb + λ2 + λ3z

Unknowns: melt rate ṁ, interface temperature and salinity Tb, Sb.

Known/Input: ambient temperature and salinity T , S, depth z.

Well-constrained parameter: specific heat capacities of ice ci and water cw, latent heat of melting ice L,
empirical constants λ1,2,3, haline transfer velocity γS .

Critically unconstrained parameter: thermal transfer velocity γT .
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magnitude too low (Jackson et al., 2020).

• The ”background velocity” ubg has no physical meaning, model results sensitively depend on it.

• Overall too many unconstrained parameters.

New approach:
γT = γ∗

T

• Justified if convection dominates over frictional effects, i.e. low velocity regimes.

• One single free parameter, can be constrained with recent observations from LeConte glacier
(Jackson et al., 2020).



γT for AMBIENT MELTING

Observations from Jackson et al., (2020):
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Best fit: γ∗

T ∼ 10−3 m s−1
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γT also for PLUME MELTING

Jenkins et al. (2010): shear-driven BL,
parameter scaled with obs from Ronne
Ice Shelf.

Jackson et al. (2020): melt as plumes,
shear-driven BL, parameter re-scaled for
LeConte.

Schulz et al. (2022): convective-driven
BL, γ∗

T constrained for u < ut.

Extension to shear-driven regime
(u > ut):
Option B: retain slope from Jenkins et al.
(2010), linear superposition - better!
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Can be used with:

• observed fjord T,S profiles, glacier geometry, and subglacial discharge data.

• a fjord-resolving ocean model → exciting next presentation by Mike!
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