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Fig. S1. The quality of the GCM simulations of the seasonal cycle of the ug (top panels) and vg

component (middle panels) and the scalar speed of the geostrophic wind at 45◦N, 10◦E (left) and 60◦N,
30◦E (right); temporal averages over the period 1971–2000. The multimodel mean over the 21 GCMs
is denoted by a curve and the 90 % uncertainly interval depicting inter-model scatter (calculated by
using the normality approximation) by shading. Red squares show the corresponding temporal means
derived from the ERA-40 re-analysis.
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Fig. S2. Projected multi-model mean change in the time-mean scalar geostrophic wind speed from
1971–2000 to 2070–2099 under RCP4.5 in December-February (upper left), March-May (lower left),
June-August (upper right) and September-November (lower right). The contour interval is 2.5 %.
Areas where more than 80 % of the 21 GCMs (≥ 17 GCMs) agree on the sign of change are hatched.
The Greenland area where the model-derived geostrophic winds are unreasonable is masked out.
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Fig. S3. Projected multi-model mean change (in m s−1) in the zonal component of the geostrophic
wind (ug) from 1971–2000 to 2070–2099 under RCP4.5. The contour interval is 0.5 m s−1. For further
information, see the caption of Fig. S2.

Fig. S4. Projected multi-model mean change (in m s−1) in the meridional component of the
geostrophic wind (vg) from 1971–2000 to 2070–2099 under RCP4.5. The contour interval is 0.5 m
s−1. For further information, see the caption of Fig. S2.
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Fig. S5. Projected multi-model mean changes (in %) in the 95th (uppermost), 98th (line 2), 99th (line 3)
and 99.5th (lowermost) percentile of the geostrophic wind speed from 1971–2000 to 2070–2099 under
RCP8.5 in December-February (left column) and March-May (right column). The contour interval is
2.5 %. Areas where more than 17 GCMs out of the 21 agree on the sign of change are hatched. Note
that the 99th percentile is a duplicate of that depicted in Fig. 6 of the main text (displayed here to
facilitate comparison across the different percentiles).
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Fig. S6. As Fig. S5 but for the June-August (left) and September-November seasons.
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Fig. S7. Projected changes in the bivariate frequency distribution of (unorm
g , vnorm

g ) from 1971–
2000 to 2070–2099 under RCP4.5 at selected grid points in September-November (upper panel) and
December-February (lower panel); a mean of 21 GCM. Pixels depicting histogram classes in which
more than 80 % of all GCMs (≥ 17 GCMS) agree on the sign of change with the multi-model mean
are marked by black dots; pixels with a model consensus of ≥66 % (≥ 14 GCMS) by grey dots.
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Fig. S8. As Fig. S7 but for March-May (upper panel) and June-August (lower panel).

8



Fig. S9. Projected changes (from 1971–2000 to 2070–2099 under RCP8.5) in the bivariate frequency
distributions of (unorm

g , vnorm
g ) at (a) 67.5◦N, 42.5◦E in September-November, (c) 45◦N, 2.5◦W in

September-November and (e) 47.5◦N, 42.5◦E in December-February; a mean of 21 GCMs. In panels
(b), (d) and (f) the corresponding responses are shown after subtracting the time-mean change of (ug,
vg) from the daily values before calculating the distributions for the scenario period (see the text). The
numbers denote absolute changes in percentage points, colours in relative terms (in %). For detailed
information, see the caption of Fig. 7 in the main text.
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Fig. S10. Multi-model derived relative change (in %) in the occurrence of strong geostrophic wind
speeds (Vnorm ≥ 2) from 1971–2000 to 2070–2099 under RCP8.5 in December-February (upper left),
March-May (lower left), June-August (upper right) and September-November (lower right). The con-
tour interval is 20 % up to 60 % and less dense for larger changes (see the colour bar).
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Fig. S11. Changes in the temporally-averaged annual mean geostrophic (in %, upper left) and near-
surface true wind speeds (in %, upper right) and the mass of carbon in vegetation (kg/m2, bottom)
from 1971–2000 to 2070–2099 in the simulation of the MIROC-ESM model under RCP8.5 (parallel
run #1). Note the sparser contour interval in the panel showing the true wind response.

Fig. S12. Changes in the temporally-averaged annual mean geostrophic (in %, upper left) and near-
surface true wind speeds (in %, upper right) from 1971–2000 to 2070–2099 in the simulation of the
MRI-CGCM3 model under RCP8.5. Note the sparser contour interval in the panel showing the true
wind response. For this model, no data were available for the mass of carbon in vegetation.
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Fig. S13. Changes in the temporally-averaged annual mean geostrophic (in %, upper left) and near-
surface true wind speeds (in %, upper right) and the mass of carbon in vegetation (kg/m2, bottom)
from 1971–2000 to 2070–2099 in the simulation of the IPSL-CM5A-MR model under RCP8.5 (parallel
run #1).
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