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The temporal variation in cryoconite holes on Qaanaaq Ice cap, in Greenland,
and its effect on the surface albedo

Ryutaro Sakaki', Nozomu Takeuchi?, Jun Uetake®, Naoko Nagatsuka®, Rigen Shimada®
Faculty of Earth Science,Chiba University “Graduate school of Science,Chiba University *National Institute of Polar
Research

Cryoconite holes are cylindrical melt-holes on glacial ice. Their size is usually several centimeters in diameter and depth.
At the bottom of the holes, dark-colored sediment called cryoconite is deposited. Cryoconite absorbs solar radiation and
promotes melting of the ice beneath it, and then the cylindrical holes are formed. In this study, we recorded temporal changes
in cryoconite holes on the surface of Qaanaaq Ice Cap (N77.1° , W69.2° , 670 m a.s.l. in altitude) in Greenland with an
interval camera in every 60 minute from 17 July to 4 August. The photographs were analyzed with an image processing
application (Image-J) to measure the area of ice surface covered with cryoconite. The recorded photographs show that the size,
depth, and number of cryoconite holes on the bare ice temporally varied significantly. The area covered with cryoconite
increased when the cryoconite holes collapsed. The variations in cryoconite holes and the area are discussed with weather
conditions during the study period.
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