The observations display clear intra-annual
velocity variability. We can replicate this intra-

annual velocity variation by seasonally
perturbing the basal melt rates at identified
sensitive regions.

Investigation of GNSS and satellite observed ice flow velocities
using ice sheet modelling on the Ross Ice Shelf
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- Abstract N

- The influence of seasonal basal melt rates on the Ross Ice
Shelf (RIS) flow variability is not yet fully understood.

- This paper's aim is to explore whether seasonal ’
perturbations in basal melt rates on the RIS can explain e
the observed intra-annual variations in ice flow at \ oo o wbw wbwwim  wbe  wie wiw
\ different sites across the ice shelf. / - " h
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- Ocean-forced basal melting drives the largest mass o Stes 1
losses on the Antarctic Ice Sheet. s, &
- The Ross Ice Shelf is Antarctica's largest ice shelf by N
area and is approximately in balance. 4
- Recently, high basal melt rates have been observed at > - - - - ' - - -
o171 Site 4

the calving front.
- With predicted surface warming and declines in
summer sea ice, these elevated basal melt rates are

projected to increase.
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Discussion

- There is a clear seasonal signal for all GNSS sites with two distinct velocity peaks: one in January

(austral summer) and one in June (austral winter).
- Our modelled perturbations highlight that there is a delay of 2-3 months between the peak basal

melt rates and velocities.
- We found that by perturbing basal melt rates at identified sensitive regions on the ice shelf we
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/ Methods

- This paper presents three new long-
duration Global Navigation Satellite
Systems (GNSS) measurements.

- And Sentinel-1 ice velocity

measurements at the GNSS sites. = S R were able to reproduce the GNSS intra-annual velocity variability.

- Automatic differentiation in the Ice Sheet and Sea-level - We suggest that seasonal changes in basal melt can explain the observed intra-annual velocity
System Model to identify sensitive regions of the RIS, where variability at Sites 1 and 2.
changes in basal melt affect ice velocities at the GNSS sites. - Our sensitivity maps highlight where increases in basal melt rates will influence ice velocity today

- We seasonally perturb Massachusetts Institute of and in the future.
Technology general circulation basal melt rates.
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