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Fig. 1 Locations of ice stations established during the Sixth Chinese National Arctic Research Expedition along with the sea ice concentra-

tion on August 23, 2014 (a), meteorological station (b) and melt pond radiation flux observation (c) of ICE06
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Table 1 Melt pond observation information of the long term station ICE06 in the Sixth Chinese National Arctic Research Expedition
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Table 2 Numerical experiments configuration of Icepack model
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Fig. 2 Meteorological parameters around melt ponds during observation
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Study on melt pond albedo based on Icepack sea ice column model

Cao Shutao '?, SuJie**, Li Tao'?, Zhong Wenli 3, Wang Xiaoyu3 , Mu Longjiang4

(1. College of Oceanic and Atmospheric Science, Ocean University of China, Qingdao 266100, China; 2. University Corporation for Polar
Research, Beijing 100875, China; 3. Key Laboratory of Physical Oceanography, Ocean University of China, Qingdao 266100, China; 4. Na-
tional Laboratory Development Center for Marine Science and Technology, Qingdao 266100, China)

Abstract: Based on one-dimensional sea ice column model Icepack, albedo and depth of melt pond were simulated.
Atmospheric forcing data were collected from ICE06, a long-term ice station established during the Sixth Chinese
National Arctic Research Expedition in 2014 in which the radiation and meteorological parameters of three melt
ponds were continuously observed. In this paper, observed melt pond depth and thickness of sea ice under ponds
were used as initial conditions. Furthermore, the calculation of sea ice freeboard in the melt pond scheme of level
ice was improved by considering the effect of melt pond fraction. Consequently, by improving the formula of the
maximum depth of melt pond above sea ice, simulation of melt pond albedo as well as other related parameters were
successfully realized. Additionally, the inconsistency between the proportion coefficient of the incident solar radi-
ation component and the weight coefficient of the corresponding albedo component was modified. The average er-
rors between the simulated and observed albedo of the three ponds in the standard experiments were 0.01, 0.05 and
0.13, respectively. The sensitivity experiment results for the incident radiation proportion suggested that when the
proportion of visible radiation increased by 8%, the simulation results of the melt pond albedo increased by
6%—8%. Results of the melt pond refreezing experiments suggested that when the thickness of lid ice is less than
0.02 m, the increase of simulated ice albedo is less than 0.006, resulting in a decrease of surface energy budget by
about 1.1 W/m?®. It is pointed out that providing an accurate proportion of incident radiation is necessary to improve
the simulation of Arctic sea ice albedo. Furthermore, there are still some physical processes which need to be im-
proved in Icepack/CICE model such as melt pond surface refreezing schemes, surface heat budget calculation, sur-

face snow blowing effect and so on.

Key words: melt pond; albedo; melt pond depth; Icepack sea ice model; simulation
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