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SALINITY CONTROL OF THERMAL EVOLUTION OF LATE SUMMER
MELT PONDS ON ARCTIC SEA ICE

loo-Hong Kim

P A
Joo-Hong Kim’, Woosok Mosonz, Andrew ] Wells®, Jeremy P. Wilkinson®, Tom Langton’,
Byongjun Hwang®, Mats A. GranskogG, and David W. Rees ]ones7

TUnit of Arzctic Sea-Ice Prediction, Korea Polar Research Institute, Incheon, Korea
; . Nordic Institute for Theoretical Physics, Stockholm, Sweden
Atmospheric, Oceanic and Planetary Physics, Department of Physics, University of Oxford, UK
. *British Antarctic Survey, Cambridge, UK
Department of Biological and Geographical Sciences, University of Huddersfield, Huddersfield, Uk
, 6N0rwegian Polar Institute, Fram Centre, Tromso, Norway
Department of Earth Sciences, University of Oxford, Oxford, UK

joo-hong kim@Xkopri.re.kr

ABSTRACT

The thermal evolution of melt ponds on Arctic sea ice was investigated through a
combination of autonomous observations and two-dimensional high-resolution fluid
dynamics simulations. We observed one relatively fresh pond and one saline pond on
the same ice floe, with similar depth. The comparison of observations and simulations
indicates that thermal convection dominates in relatively fresh ponds, but conductive
heat transfer dominates in salt-stratified ponds. Using a parameterized surface energy
balance, we estimate that the heat flux to the ice is larger under the saline pond
than the freshwater pond when averaged over the observational period. The deviation
is sensitive to assumed wind, varying between 3 and 14 W/m2 for winds from 0 to
5 m/s. If this effect persists as conditions evolve through the melt season, our results
suggest that this imbalance potentially has a climatologically significant impact on

sea-ice evolution.
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