Supplementary Material: Benefits and challenges of dynamic
sea-ice for weather forecasts

Jonathan J. Day?, Sarah Keeley?!, Gabriele Arduinit, Linus Magnusson!, Kristian Mogensen?,
Mark Rodwell!, Irina Sandu?, Steffen Tietsche?

1European Centre for Medium Range Weather Forecasts, Shinfield Park, Reading, RG2 9AX, United Kingdom
2European Centre for Medium Range Weather Forecasts, Robert-Schuman-Platz 3, 53175 Bonn, Germany

Correspondence to: Jonathan J. Day (jonathan.day@ecmwf.int)

1e6 a) nh b) nordic
L0 250000
0.9
08 200000
E 07 E
= =< 150000
& o6 i
0.5 100000
0.4
F¥) 50000
N A5 N A5 N A5 > _a® N N A5 oY a® N A5 v aD N
IO T U T NN U\ Y Q0¥ AP JOY AD oY RO Y AP .8
AN AV @ YT (O (VY Y o AN AV G G (Y 9 (oY o
P S I L S I L L e PO I G S S S L Ll Ll Nl
leadtime (days) leadtime (days)
c) labna 36666 d) okhotsk
200000
- |IEE pers-SIC
175656 —— IIEE coup-SIC
250000 —— IIEE OCEANS
150000
200000
g 125000 T
= 4
100000 & 150000
75000
100000
50000
25000 20000
N A5 N A5 NI N N A5 v D N N
2O A0 (S (A O A% L aa® O S A% (S AP o A% b 8% (9
A A @0 o0 a¥ 80" 907 e® ¢ AT AT @O @O O @O PP g0 o
P S I I M Ll L N O L A S N Ll Ll Ll Sl
leadtime (days) leadtime (days)

Figure S1: timeseries of day-9 Integrated Ice Edge Error (I1EE) of all forecasts for the whole northern hemisphere (a),
the Nordic Seas (b) and the Labrador/East Atlantic (c) and the Sea of Okhotsk regions (d). These regions are shown in
Figlc & f.
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Figure S2: Lead-time averaged (a, c) and day 3 time series (b, d) Integrated Ice Edge Error (I1EE), Absolute Extent
Error (AEE) and Misplacement Error (ME) for the Nordic Seas (a,b) and the Labrador/East Atlantic (c,d) regions.
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Figure S3: Composite of forecast error during periods of ice retreat in the Nordic Sea: Day-3 sea ice concentration bias
along with composite-mean winds at 925hPa (a), T+72 925hPa temperature and horizontal wind bias (d) and specific
humidity and horizontal wind bias (g) for the pres-SIC forecasts and the change in the bias for the obs-SSTSIC (b, e
and h) and coup-SSTSIC (c, f and i). The change in the turbulent heat flux (sensible+latent accumulated between T+48
and T+72) is shown in the blue and red contours in b and c. In panels (d)-(i), saturated colours indicate mean differences
that are statistically significant at the 5% level.
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concentration bias along with composite-mean winds at 925hPa (a), T+72 925hPa temperature and horizontal wind bias (d)
and specific humidity and horizontal wind bias (g) for the pres-SIC forecasts and the change in the bias for the obs-SSTSIC (b,
e and h) and coup-SSTSIC (c, f and i). The change in the turbulent heat flux (sensible+latent accumulated between T+48 and
T+72) is shown in the blue and red contours in b and c. In panels (d)-(i), saturated colours indicate mean differences that are
statistically significant at the 5% level.
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Figure S5: Composite of forecast error during penods of ice retreat in the Sea of Okhotsk: Day-3 sea ice concentration
bias along with composite-mean winds at 925hPa (a), T+72 925hPa temperature and horizontal wind bias (d) and
specific humidity and horizontal wind bias (g) for the pres-SIC forecasts and the change in the bias for the obs-SSTSIC
(b, e and h) and coup-SSTSIC (c, fand i). The change in the turbulent heat flux (sensible+latent accumulated between
T+48 and T+72) is shown in the blue and red contours in b and c. In panels (d)-(i), saturated colours indicate mean
differences that are statistically significant at the 5% level.
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