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Fig.1. Sea ice stations of 7th Chinese National Arctic
Research Expedition. SS06, the station in this paper
is marked in triangle symbol; Background color is

the sea ice concentration derived from AMSR2 data
on August 20, 2016
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Fig.2. Flight trajectory of unmanned aerial vehicle. Arrows
indicate the flight direction; pentagram is the position
of operation personnel; background is the aerial im-
age mosaic
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Fig.4. Aerial photo mosaic and melt pond fraction retrievel result. Domain A is the operation area of station SS06; domain B
and C are typical melt pond cover areas; domain D is the position of shortwave radiation observation on melt pond,
subfigures E and F in right panel are the melt pond discrimination results of domains B and C (green and black regions
represent close melt pond and dissolved melt pond, respectively); red dotted line on the left panel marked the area of
3D modeling in section 2.2
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STUDY ON THE METHOD OF EXTRACTING ARCTIC MELT POND AND
ROUGHNESS INFORMATION ON SEA ICE SURFACE BASED ON UAV
OBSERVATION
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Qingdao National Laboratory for Marine Science and Technology, Qingdao 266100, China
3Chinese Antarctic Center of Surveying and Mapping, Wuhan University, Wuhan 430079, China)

Abstract

Arctic melt pond over sea ice surface is of great significance in the study of Arctic sea ice mass balance
and heat and salt balances in the ocean mixed layer. In order to obtain accurate melt pond fraction, this paper
proposes a method for extracting Arctic melt pond and roughness information from the sea ice surface based
on unmanned aerial vehicle (UAV) observations. We made UAV observations over the sea ice surface in the
Canada basin during the 7th Chinese National Arctic Research Expedition. Improvment on the dark-channel-
prior defogging algorithm based on the special environment of Arctic, a mosaic process ,melt pond dis-
crimination on the mosaic image , and melt pond fraction calculation were done step by step. Meanwhile, we
used three-dimensional aerial-image modeling to calculate the sea ice surface relative elevation and sea ice
surface roughness. Study on the relationship of melt pond and sea ice surface roughness distribution showed
that areas with higher surface roughness generally have more smaller melt ponds, whereas dissolved and
larger melt ponds usually occur in areas with lower surface roughness.
Key words Arctic, unmanned aerial vehicle(UAV), melt pond fraction, defogging algorithm, sea ice sur-

face roughness



