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Parametrization 1 (autoregressive with ice categories)

memory: 0.8357 +- 7.39e-04
T thres: -2.0828 +- 1.66e-03 ice thres: 1.2615 +- 4,59e-03
Melt thick: 0.1030 +- 2.23e-04 Melt thin: 0.1240 +- 4.48e-04
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Parametrization 1 - 2D-histograms for different regions
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Comparison to helicopter observations from MOSAIC

Melt pond fraction observations: Sperzel et al. Scientific Data, 10(1) (2023)

Simulation with Parametrization 1
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Parametrization 2 (accumulated melt volume)

Variables needed:
Ice surface temperature T[°C]
Ice thickness [m]

. . W
Heat flux for melting ice F[F]

Parametrizing the melt volume per unit area for each timestep:

Vi, =V,_;+(1—loss) + gain - At

The meltwater gain is calculated from the residual flux for melting
ice (F) and the enthalpy of fusion (H): gain = F/(H - py,0)
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Fig. 6: Meltwater loss due to Fig. 7: Scaling of pond Volume
drainage and refreezing and fraction with f = V- §

T thres: -3.1934 +- 1.55e-02
ice thres: 0.7618 +- 3.24e-03 Melt thick: 0.1493 +- 4.22e-04
Melt thin: 0.4061 +- 1.57e-03 drainage: 0.0610 +- 2.63e-04

May to September from 2017 to 2019 10 refreezing: 0.0430 +- 2.40e-03
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Parametrization 2 — 21)-histograms for different regions

o o o
N S =]

Parametrisation

o
<)

0.6

0.4

0.2

Parametrisation

0.0

o s
IS o

Parametrisation
o
[ 38}

o
<)

Parametrisation

beaufort sea

chukchi_sea

east_siberian_sea

0.6 0.6
R= (.38 R=10.,13 R= 0.01 = = (0.19 R= (.29 R= 0.01 R= -0.09 = R=0.19 R= 0.34 R= 0.09 R ).25
R= 0.37 R= 0.45 = -0.05 R= 0.14 £ R= 0.14 R= 0.28 R=-0.02 R=0.11 £ R= 0.29 R= 0.26 R= 0.04 R=-0.0
€ 0.4 S 0.4
2 g
° g
0.2 £02
=~ —
£ £
May June July August ot 0.0
01 03 05 04 03 05 01 03 05 04 03 05 ' o1 03 05 01 03 05 01 03 05 01 03 0.5 ' 01 03 05 01 03 05 01 03 05 01 0.3 0.5
central_arctic
R= 0.03 R= 0.2¢ R= 0.0 R=0.13 = R= 0.06
R= 0.06 R= 0.51 R= 0.12 = 0.26 2 R= -0.29
©
2
B
o
£
©
3
o
01 03 05 01 03 05 01 03 05 01 03 05 0.1 03 0.5
canadian_archipelago
R=0.11 R= 0.06 R=0.12 o R= -0.04
R= 0.20 R= 0.39 R= 0.00 R= 0.13 2 R=-0.02
&
j=}
£
o 0.2
&
0.0 T T T
0 08 1015 04 03 05 01 03 095 01 03 05 01, 03 05 0.1 03 0.5 01 0.3 05 01 03 065
baffin bay and labrador seas
0.6 0.6
R=-0.13 o R= 0.02 R=0.11 = R= -0.00 R= 0.1 R= 0.02
R=-0.04 2 R= 0.26 R= 0.31 £ R=0.12 R= 0.08 R= 0.22
© 0.4 €04
B E
(] o
£0.2 £0.2
= I~
£ &
0.0 0.0
01 03 05 01 03 05 01 03 05 01 03 05 01 03 05 01 03 05 01 03 05 01 03 05 01 03 05 01 03 05 01 03 05 01 03 05
Sentinel 3 Sentinel 3 Sentinel 3 Sentinel 3 Sentinel 3 Sentinel 3 Sentinel 3 Sentinel 3 Sentinel 3 Sentinel 3 Sentinel 3 Sentinel 3



	Folie 1: Supplementary material  Recent improvements of the melt pond albedo parametrization in HIRHAM-NAOSIM
	Folie 2: Parametrization 1 (autoregressive with ice categories)
	Folie 3: Parametrization 1 – 2D-histograms for different regions
	Folie 4: Comparison to helicopter observations from MOSAIC
	Folie 5: Parametrization 2 (accumulated melt volume)
	Folie 6

