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2. Model and setup 4. Mechanisms that explain AFAC

1. Firn what, why, and modelling

| =less / lower

transition between T = more / higher

contains pore

Firn, the
snow and 1ce,

Model: IMAU-FDM

General: 1D, semi-empirical, Langrangian

1. Melt and refreezing remove more FAC with greater forcing time steps
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refreezing or retention. ,Total Input at surface: Surface temperature, 10 m wind Melt 1s prescribed. Firn mass in the first layer I, = 27?-15 K N RS 273-15 K |
pore space in a firn column is speed, snowmelt, snowfall, precipitation, snow is converted to the presribed amount of melt. * Refreezing at d?Pth * Immediate refreez1pg at surface
expressed by the firn air drift, sublimation *  Deeper percolation * Shallower percolation
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Firn models require climate forcing at their upper Forcing: RACMO2.3p2, ERAS . ® . v O grain and heat
boundary. Chmate forc1ng.t1me steps range from 1 day to Climate forcing time steps: 3 hours (3h), 6 hours 0 release
1 year, but the impact on simulated firn profiles 1s unclear. (6h), 1 day (1d), and 1 month (1m) —> ®

We aim to answer the question: what is the effect of the O O
climate forcing time step on the modelled firn layer?

Melt event next time step: firn = liquid water

3. Firn air content for different forcing time steps * 1 FAC removal * | FAC removal

(a) FAC3p (b) AFAC:14 = FAC14 — FAC3p 2. Greater forcing timesteps both increase and decrease densification
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Snowmelt and AFAC Antarctic Peninsula (APIS) T Tb - l densification l Tb -> T densification

51 ® AFACny Larger climaze.forcing time .
650 o AFACyd steps give larger AFAC T = instantaneous layer temperature
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