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2. Methods

IL Thickness (m)
o
o
D

o
o
N

core 13, and core 16 were either
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1. Density Measurements UN[IWER . : : :
« Inthe Dartmouth Ice Core Lab freezer, each piece of firn core was measured 0 ?9-7LOH_F1980 e too Shf)rt for changepoint Melt layer record extension and comparison with data from PARCA cores:
(length determined by breaks in the drilling process) and weighed before being Year analysis, had too few melt layers * Melt layer stratigraphy records from the Program for Arctic Regional
cut in half for melt layer stratigraphy and chemical analysis. Core 10 for analysis, or did not have a Climate Assessment (PARCA) and other deep cores can be used to extend
0.16 significant changepoint. the GreenTrACS record back several hundred years?.

2. Melt Layer Stratigraphy

* Each half-core was placed on a backlit table and melt features were documented
and measured (Figure 3). Of several firn feature categories, only ice layers that
spanned the entire diameter of the core were used in calculations.

o
=
N

Density comparison with PARCA records:

Of the six records shown, five  Density data from GreenTrACS cores compared with PARCA density data

have changepoints in the mid-
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0.04 I I " ) will show the evolution of shallow GrlS density since the 1990s.
3. Continuous Melting and Chemical Analyses n LT to-late 1330s, while core 3 has a : :
0 - h int in th | - Climatological Context
* Slabbed cores were discretely sampled for chemistry by a continuous melter in 1950 1960 1970 1980 1990 2000 2010 2020 changepoint in the early 2000s: o |
the Dartmouth Ice Core Lab. We analyzed meltwater samples for major ion e ) FSrIS surface meltis mquenceq by North Atlantic ocean-'atmosp.)here
concentrations (by ion chromatography) and §0*8 by cavity ringdown wore 9 * Core 8:1995 interactions (Greenland Blocking Index (GBI) and Atlantic Multidecadal
0.2 . .
spectroscopy. . ' e Core 9:2003 Oscillation (AMO)).
E” e Core 10: 1994 * GBIl and AMO both turned positive in the mid-1990s ?.

3. Annual Accumulation and Depth-Age Scales
* Seasonal oscillations in snow chemistry data were used to determine annual
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Core 11: record too short for  Quantify the roles of the AMO, GBI, and anthropogenic warming on
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accumulation at each core site. We used the resulting depth-age scales to 0.02 "“"LJ”L robust statistical analysis Greenland melt back through time.
calculate melt layer thickness by year. . ﬁﬂ:ljg'—”d{ 1r * Corel12:1998
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Core 16: too few melt layers
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Figure 3: a GreenTrACS core on a backlit table, with Science Foundation Ice Drilling Program Office, and the US Air National Guard 109t Airlift Wing for
stripes) in contrast with the surroundingfirn (dark grey sections). logistically supporting the GreenTrACS traverses.




