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Although rare, atmospheric rivers (ARs) substantially influence the interannual variability of Antarctic surface mass balance in the current climate via snowfall.
The importance of ARs to the AIS mass balance, and thus global sea levels, motivates a deeper understanding of the atmospheric environments most
conducive to landfalling Antarctic ARs.

Compare 3 Groups of Timesteps: Precipitation Associated with Each Group
1. Landfalling AR 2. Analog:
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Figure 2: H500 anomaly curve for the AR timestep in figure 1 (solid curve) centered on the
AR center at 55°S (yellow star) and the corresponding Analog H500 anomaly curve (dashed
curve).
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Figure 3: Distributions of snowfall intensity over the Antarctic Ice Sheet and ice shelves during Analog (dark purple), AR (clear), and Top AR
(light purple) timesteps. Mean values for each group are shown with dashed lines.

What makes AR environments unique? What makes Top AR environments unique?
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St ron ge r S U rfa ce CyC I Oge Nes | S (L) Figure 5: Composites for Analog (left), AR (middle), and Top AR (right) timesteps centered on the AR center at 55°S (yellow star). Stippling (hatching) where there is a

significantly higher (lower) value in the AR group relative to the Analog group or in the Top AR group relative to AR group. IWV anomalies (purp;le shading) with stippling
where there are significantly higher values in the AR group relative to the Analog group or in the Top AR group relative to the AR group. Significance is only considered at grid
points where the difference in composite IWV is greater than 2 kg/m?.
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Figure 4: Composites for Analog (left), AR (middle), and Top AR (right) timesteps centered on the AR center at 55°S (yellow star). Figure 4c
Stippling (hatching) where there is a significantly higher (lower) value in the AR group relative to the Analog group or in the Top AR
group relative to AR group. a H500 anomalies at the time of AR landfall (green and purple shading) Significance is only considered at
grid points where the difference in composite anomalies is greater than 25m. b 950hPa temperature anomalies (pink) and SLP (dark
green contours). Significance is only considered at grid points where the difference in composite anomalies is greater than 1K. SLP
anomalies (dark green contours) and 600-hPa upward vertical motion (blue). Significance is only considered at grid points where the ~10 5 0 5 10
difference in composite upward vertical motion exhibits a magnitude greater than .05 Pa/s. Rig=renesin/rersentageatmimestepsmilt QIRBEIon 220 Q)

Checkout the preprint of this paper and more at rebeccabaiman.com




