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Surface mass balance variations in a maritime area
of the northwestern Greenland Ice Sheet

Sumito Matoba'*, Satoru Yamaguchi’, Akane Tsushima® Teruo Aoki‘, Shin Sugiyama'

We conducted shallow ice core drillings at two sites (SIGMA-A: 1490 m a.s.l, SIGMA-A2: 1750 m a.s.l) on the
Greenland Ice Sheet to estimate the past surface mass balance for several decades. The ice cores obtained from the site
SIGMA-A2 were composed of dry snow layers. In contrast, the shallower parts of the ice cores obtained from the site
SIGMA-A were composed of ice layers and wet snow layers influenced by surface melt water, and the deeper parts
were composed of dry snow layers. The reconstructed surface mass balance at the site SIGMA-A decreased since 2001
when melt water influence increased. Because the amount of precipitation in this region has increased recently, we
suggest that the low surface mass balance since 2001 indicates that run-off of melt water from the ice sheet has
occurred.
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Figure 1 : Relationship between elevation and annual surface mass balance

of the sites in the (a) northwestern region (latitude>75°N

, longitude

>50°W), (b) central western region (latitude 70-75°N, longitude >40°W),
(c) south region (latitude <70°N), (d) northeastern region (latitude >75°N,
longitude 30-50°W) and (e) high-elevation region (elevation>3000 m) on the
Greenland Ice Sheet. Data by Bales et al. (2001).
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Figure 2 : Spatial distribution of the annual surface mass
balance of the northwestern Greenland Ice Sheet. The
annual surface mass balance is indicated by the size of the
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circles. Data by Bales et al. (2001).
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Figure 3 : Location of the study area.
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Figure 5 : Vertical profile of MFP (Melt Feature Percentage) of the ice core obtained from
the SIGMA-A site. MFP is shown by percentage of ice layer thickness in 0.1 m weq. of the
ice core.
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Figure 6 : 6D profile of the ice core obtained from the SIGMA-A site. Solid triangles indicate
minimum 6D peaks identified as annual boundary layers.
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Figure 7 : 6D profile of the ice core obtained from the SIGMA-A2 site. Solid
triangles indicate minimum 6D peaks identified as annual boundary layers.
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