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Table S1. Temporal correlations and root-mean-square-differences of reanalyses and numerical simulations forced with ERA-Interim
for the San Martin and Larsen Ice Shelf stations.

Station ERA5S ERA-Interim RACMO PWRF-45 PWRF-15
San Martin r 0.8 0.84 0.7 0.69 0.9
RMSD (°C) 2.3 2.6 1.9 3.8 1.7
Larsen Ice Shelf r 0.78 0.43 0.74 0.83 0.79
RMSD (°C) 3 5.5 3.1 3.9 1.9

* The online version of this article can be found at https://doi.org/10.1007/s00376-020-9183-x.
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Fig. S1. Spatial distribution of summer (DJF, left plots) and autumn (MAM,
right plots) trends in (a) mean sea level pressure, (b) 850-hPa zonal wind, and
(c) 850-hPa meridional wind from ERA-Interim for the period 1991-2015.

Regions with statistically significant trends at the 95% confidence level based
on a two-tailed Student’s #-test are hatched.
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Fig. S2. Time series (1990-2015) of autumn (MAM) 850-hPa
specific humidity averaged over tlE)e (a) windward and (b) leeward
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Fig. S3. Spatial distribution of mean annual near-surface air temperature (1991-2012) over the Antarctic Peninsula for (a)
ERAS, (b) ERA-Interim, (c) RACMO, (d) PWRF-45, and (¢) PWRF-15. Also included are contours for mean sea level
pressure (interval: 3 hPa). The filled black circles show the locations of meteorological stations used in this study.
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Fig. S4. Spatial distribution of mean surface downwelling longwave radiation (1991-2012) over the
Antarctic Peninsula for (a) autumn (MAM) and (b) winter (JJA). The filled black circles show the locations
of meteorological stations used in this study.
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Fig. S5. The 22-year (1991-2012) mean annual cycle of near-surface air temperature for the (a) Ed. Frei, (b)
Marambio, (c) San Martin and (d) Larsen Ice Shelf stations compared with ERAS (dashed black line), ERA-Interim
(dashed gray line), RACMO (dashed green line), PWRF-45 (dashed light blue line) and PWRF-15 (dashed dark blue
line).
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Fig. S6. The 22-year (1991-2012) mean annual cycle of (a) wind speed and
(b) mean sea level pressure at the grid point of Marambio station for RACMO
(green), PWRF-45 (light blue) and PWRF-15 (dark blue).
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Fig. S7. Time series (1991-2012) of summer (DJF) (a) 10-m
meridional wind and (b) 10-m zonal wind components averaged over
a box covering Alexander Island in the central-southern windward
coasts. The black line corresponds to ERA-Interim; green, light blue
and dark blue lines are the simulations of RACMO, PWRF-45 and
PWREF-15, respectively. Also included are the trend lines for each
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Fig. S8. Spatial distribution of autumn (MAM) mean sea level pressure trends (1991-2012) for (a) ERA-Interim, (b) RACMO,
(c) PWRF-45, and (d) PWRF-15. The filled black circles show the locations of meteorological stations used in this study.
Regions with statistically significant trends at the 95% confidence level based on a two-tailed Student’s #-test are hatched.



90°W  75°W  60°W  45°W

b) d)

58°S | EE ]
60°s 60°S

625 { 62°S

oas | 64°S

66°S 66°S

68°S 68°S

70°S 70°s

90°W  75°W  60°W  45°W W W 6OW 45w 90°W  75°W  60°W  45°W

| [ .
-16 -1.2 -08 -04 0 04 08 12 1.6 hPa (10 yr)™”

Fig. S9. Spatial distribution of autumn (MAM) 10-m meridional wind trends (1991-2012) for (a) ERA-Interim, (b) RACMO,
(c) PWRF-45, and (d) PWRF-15. The filled black circles show the locations of meteorological stations used in this study.
Regions with statistically significant trends at the 95% confidence level based on a two-tailed Student’s ¢-test are hatched.
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Fig. S10. Time series (1991-2012) of (a) surface downwelling longwave
radiation, (b) specific humidity at 10 m, and (c) mean sea level pressure
averaged over a region in the southeast leeward coasts. Green, light blue and
dark blue lines are the simulations of RACMO, PWRF-45 and PWRF-15,
respectively. Also included are the trend lines for each time series.



