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Supplementary data

The supplementary data includes extra ice core data and measurements of the reflectance of the

water in the tank (before freezing).

Ice core data

Ice core data from cores taken before and after the black carbon is added for each run (1–4) with

a different black carbon loading (0, 75, 150 and 300 ng g−1). Salinity, temperature and density

is measured for each core and brine salinity, density and brine and air volume are derived using

equations by Cox and Weeks (1983). A photograph of each core is also shown.
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Figure 1 – Run 1 before black carbon doped layer added Physical ice properties for bottom undoped ice layer, before black carbon doped layer added
for run 1. Temperature, density and salinity are measured from core sections, while brine salinity, brine density and brine and air volume are derived
from equations of Cox and Weeks (1983). Photo of the ice core is also shown
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Figure 2 – Run 1 after 0 ng g−1 black carbon doped layer added Physical ice properties for bottom undoped ice layer and additional 0 ng g−1 black
carbon doped layer for run 1. Temperature, density and salinity are measured from core sections, while brine salinity, brine density and brine and air
volume are derived from equations of Cox and Weeks (1983). Photo of the ice core is also shown
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Figure 3 – Run 2 before black carbon doped layer added Physical ice properties for bottom undoped ice layer, before black carbon doped layer added
for run 2. Temperature, density and salinity are measured from core sections, while brine salinity, brine density and brine and air volume are derived
from equations of Cox and Weeks (1983). Photo of the ice core is also shown



0.900.80

Density/g cm
-3

 Density

252015105

Brine/Air volume/%

 Brine volume
 Air volume

1.151.101.05

Brine density/g cm
-1

Brine density

20016012080

Brine Salinity/PSU

 Brine Salinity

161284

Salinity/PSU

 Salinity

-12-8-40

Temperature/ºC

 Temperature
40

30

20

10

0

De
pt

h/
cm

Figure 4 – Run 3 before black carbon doped layer added Physical ice properties for bottom undoped ice layer, before black carbon doped layer added
for run 3. Temperature, density and salinity are measured from core sections, while brine salinity, brine density and brine and air volume are derived
from equations of Cox and Weeks (1983). Photo of the ice core is also shown
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Figure 5 – Run 3 after 150 ng g−1 black carbon doped layer added Physical ice properties for bottom undoped ice layer and additional 150 ng g−1

black carbon doped layer for run 3. Temperature, density and salinity are measured from core sections, while brine salinity, brine density and brine and
air volume are derived from equations of Cox and Weeks (1983). Photo of the ice core is also shown
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Figure 6 – Run 4 before black carbon doped layer added Physical ice properties for bottom undoped ice layer, before black carbon doped layer added
for run 4. Temperature, density and salinity are measured from core sections, while brine salinity, brine density and brine and air volume are derived
from equations of Cox and Weeks (1983). Photo of the ice core is also shown
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Figure 7 – Run 4 after 300 ng g−1 black carbon doped layer added Physical ice properties for bottom undoped ice layer and additional 300 ng g−1

black carbon doped layer for run 4. Temperature, density and salinity are measured from core sections, while brine salinity, brine density and brine and
air volume are derived from equations of Cox and Weeks (1983). Photo of the ice core is also shown



Under ice reflectance measurements
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Figure 8 – Reflectance measurements taken of the water in the tank before freezing commenced, these
measurements are used to represent the under ice reflectance in the TUV-snow model


