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Figure S1. Extrapolation of FAC to 10 m using the lower section of the existing 10 m-long FAC profile that has the lowest
Root Mean Squared Difference with the shallow FAC profile.
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Figure S1. Extrapolation of FAC to 10 m using the lower section of the existing 10 m-long FAC profile that has the lowest
Root Mean Squared Difference with the shallow FAC profile.
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Figure S1. Extrapolation of FAC to 10 m using the lower section of the existing 10 m-long FAC profile that has the lowest
Root Mean Squared Difference with the shallow FAC profile.
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Figure S1. Extrapolation of FAC to 10 m using the lower section of the existing 10 m-long FAC profile that has the lowest
Root Mean Squared Difference with the shallow FAC profile.
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Figure S2. Standard deviation of FAC measurements located within 1 km. Dashed line indicate 0.3 m* m?, value used to
describe the uncertainty applying on any FAC;, measurement.
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Figure S3. Empirical functions of b and T, fitted to the FACy, observations and used to predict FAC, over the entire frin
area. a) Over the DSA, the firn densification function from Arthern et al. (2010) (blue plane) was used with a fresh snow
density of 302.15 kg m™. b) In the LAWSA two functions linearly increasing with b and piecewise linearly decreasing
with T, (two slope breaks at 1/3 and 2/3 of the T, range covered by the data) were fitted separately to the FAC,,
observations for 1997-2008 and 2011-2017 periods. c) In the HAWSA we use the linear dependence of FACy on T, (Section
2.5.3.) as maximum value. The upper-range FAC,, estimate (blue contour lines) follows that linear function of T, until it
reaches the idealized boundary of the firn area (black line, exponential fit to the remotely-sensed location of the firn line in
the (b, T,) space, inset). The mid-range estimate links the measurements and the idealized boundary of the firn area using
a smoothed bilinear function. The lower-range estimate follows the mid-range estimate in the lowest temperatures but is set
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Figure S4. Repetition of the procedure with b and T, taken as 1979-2014 average snowfall and surface temperature from
MAR regional climate model (Fettweis et al. 2017). Threshold temperature between the dry snow area and the wet snow
areas is -20°C given the different definition of T, a) Geographical distribution of the FAC,, dataset. B) Distribution of the
dataset in the accumulation-temperature space (b and T,). FACy,value is indicated by a coloured disk around each point.

c) Temperature dependency of FACy, in the DSA and LAWSA d) Temperature dependency of FAC,, in the DSA and
HAWSA.
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Figure S5. Construction of the empirical functions used for the mapping of FAC,q, similar to Figure S3 but using ; and T,
from MAR (Fettweis et al. 2017).
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Figure S6. FACy, maps using the b and T, maps from MAR (Fettweis et al. 2017).
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Figure S7. Difference between the FAC,q maps obtained using ; and T, from Box (2013) and Box et al. (2013) and the maps
obtained using b and T, from MAR (Fettweis et al. 2017).



Table S1. List of the cores used in this study, sorted by alphabetical order of the source, along with their calculated FAC,,. Long-term average air temperature (T,) and accumulation (E ) were
taken from Box et al. (2013) and Box (2013).

Latitude  Longitude T, ; Length of FAC

Year Name CN) (QE) (08) Wz émynr]'l) corg m (m? ml_g) Source
Albert, M., and Shultz, E.: Snow and firn properties and air—

1997 Albert_1997 72.58 -38.50 -30.2 204 9.8 4.4 snow transport processes at Summit, Greenland, Atmos.
Environ., 36, 2789-2797, 2002.

. Alley, R.: Transformations in Polar Firn, Ph.D. Thesi
L Bader, H.: Sorge's law of densication of snow on high polar

1954 Eismitte .75 -40.75 -21.8 212 150 4.8 glaciers, Journgl of Glaciology , 2, 15, 319-411, 19??4. P
Baker, I.: Density and permeability measurements with depth

2009 Baker_2009 77.45 -51.06 -28.6 210 79.8 5.2 for the NEEM 2009S2 firn core, ACADIS Gateway,
doi:10.18739/A2Q88G, 2012.

1954 Benson_1954 12 76.72 -65.39 -19.7 543 14.4 4.7

1954 Benson_1954 14 76.89 -64.40 -21.0 379 6.5 4.6

1954 Benson_1954 15 76.96 -63.90 -21.4 347 6.7 4.8

1954 Benson_1954 16 77.05 -63.39 -21.7 296 6.6 4.9

1954 Benson_ 1954 18 77.14 -62.89 -22.0 259 6.7 4.8

1954 Benson_1954 19 77.24 -62.33 -22.9 270 16.8 4.9

1954 Benson_1954 20 77.24 -61.67 -23.7 306 6.7 49

1954 Benson_1954 21 77.22 -61.02 -24.3 382 8.9 4.8

1954 Benson_1954 22 77.18 -60.39 249 417 15.2 4.8 Benson, C. S.: Stratigraphic Studies in the Snow and Firn of

1954 Benson 1954 23 77.18 5974 249 453 8.2 48 g‘:sggzehngggdﬁghs£:ﬁ: ijég'z.Army Snow, Ice and Permafrost

1954 Benson 1954 24 77.15 -59.09 -25.1 436 10.2 4.8

1954 Benson_1954 25 77.13 -58.45 -25.0 435 10.3 4.8

1954 Benson_1954 26 77.09 -57.82 -24.7 446 14.2 4.8

1954 Benson_1954 27 77.06 -57.20 -24.9 429 7.9 4.8

1954 Benson_1954 28 77.03 -56.56 -24.8 411 7.2 4.8

1953 Benson_1953_6 76.73 -65.42 -20.2 500 6.0 4.6

1953 Benson_1953 12 77.24 -62.33 -22.9 270 5.7 4.9

1953 Benson_1953 17 77.15 -59.10 -25.1 436 9.3 4.8



1953
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955
1955

Benson_1953 27
Benson_1955 24
Benson_1955 25
Benson_1955 26
Benson_1955 27
Benson_1955 28
Benson_1955 29
Benson_1955 30
Benson_1955 31
Benson_1955 32
Benson_1955 33
Benson_1955 34
Benson_1955 35
Benson_1955 36
Benson_1955 37
Benson_1955 38
Benson_1955 39
Benson_1955 40
Benson_1955 41
Benson_1955 42
Benson_1955 43
Benson_1955 44
Benson_1955 45
Benson_1955 46
Benson_1955 47
Benson_1955 48
Benson_1955 49
Benson_1955 50
Benson_1955 51
Benson_1955 52
Benson_1955 53

77.30
77.03
77.05
77.05
77.07
77.07
76.97
76.64
76.32
75.99
75.64
75.30
74.94
74.59
74.22
74.87
73.52
73.17
72.82
72.47
72.12
71.77
71.43
71.08
71.00
70.91
70.78
70.63
70.46
70.30
70.25

-49.94
-54.52
-52.92
-51.33
-49.60
-48.02
-46.98
-45.70
-45.10
-44.58
-43.95
-43.42
-42.97
-42.55
-42.17
-41.80
-41.42
-41.10
-40.75
-40.33
-39.93
-39.60
-39.33
-38.97
-39.67
-40.63
-41.63
-42.62
-43.58
-44.55
-44.97

-29.0
-25.8
-26.9
-27.9
-28.9
-29.6
-30.1
-30.4
-30.5
-30.5
-30.4
-30.4
-30.3
-30.0
-29.9
-30.8
-29.3
-29.2
-29.1
-29.0
-28.9
-28.8
-28.3
-28.0
-27.5
-26.7
-25.7
-24.6
-23.6
-22.4
-21.9

206
339
287
250
217
182
170
166
171
175
175
177
179
182
185
149
188
199
219
232
241
249
258
266
277
296
318
344
369
388
391

10.8
6.5
5.9
6.1
7.5
7.9
7.3
7.7
7.5
7.2
7.8
7.9
8.4
8.6
8.7
8.2
7.4
8.5
7.3
7.7
7.5
7.4
7.5
7.4
7.3
7.5
7.2
7.7
6.6
6.8
6.8

5.3
5.0
5.1
5.2
5.2
5.3
5.4
5.3
5.4
5.3
5.3
5.3
5.3
5.3
5.3
5.2
5.2
5.1
5.1
5.0
5.1
5.0
4.9
5.0
4.9
4.9
4.8
4.8
4.7
4.7
4.7



1955 Benson_1955 54 70.18 -45.37 -21.5 398 6.8 4.7

1955 Benson_1955 55 70.11 -45.73 -21.0 402 7.1 4.8

1955 Benson_1955 56 70.04 -46.13 -20.4 401 6.6 4.7

1955 Benson_ 1955 57 69.98 -46.50 -19.9 411 6.9 4.7

1955 Benson_ 1955 58 69.92 -46.93 -19.1 418 7.2 4.6

1955 Benson_1955 59 69.87 -47.30 -18.6 428 6.9 4.7

1987 Bolzan_1987 77.98 -37.70 -30.3 79 16.6 5.2

1987 Bolzan 1987 1 72.21 -35.67 -29.8 199 14.8 5.2

1987 Bolzan 1987 2 72.29 -37.92 -30.4 215 8.5 4.5

1987 Bolzan_1987_3 71.60 -38.14  -295 237 16.9 5.1  Bolzan, J. F., and Strobel, M.: Oxygen isotope data from
1987 Bolzan 1987 4 71.92 -35.96 -29.6 207 11.0 5.0 snowpit at GISP2 Site 15., PANGAEA,

1987 Bolzan_1987_5 72.64 -35.94  -30.6 186 14.2 5.1  0d0i:10.1594/PANGAEA.55511, 1999.

1987 Bolzan 1987 6 72.35 -40.21 -29.0 235 16.5 5.1

1987 Bolzan 1987 7 72.89 -39.16 -30.0 193 16.2 5.2

1987 Bolzan 1987 8 71.93 -39.84 -28.7 249 16.5 5.1

2011 B262011 77.25 -49.21 -29.4 193 29.7 5.4

2011 Camp Century 2010 77.85 -52.02 -28.3 168 40.7 5.3

2010 CC_2010_ 77.18 6050  -248 431 30.3 50 Buchardt, S. L., Clausen, H. B., Vinther, B. M., and Dahl-
2007  TraverseSitel 76.45 -44.77 -30.7 157 70.7 5.4 Jensen, D.: Investigating the past and recent delta 180-
2001 NGRIP200154 75.10 -42.30 -30.7 157 100.1 55 accumulation relationship seen in Greenland ice cores, Clim.
2001 NGRIP2001S5 75.10 4230  -307 157 100.1 55  Past,8,6,2053-2059, 2012.

1997 NG97S2~1-3bag 75.10 -42.30 -30.7 157 141.5 5.4

1987 del44 72.29 -35.92 -29.9 197 8.5 4.5

1988 Site A, (Crete) 71.12 -37.32 -29.1 256 128.6 5.2

1988 Site B 70.65 -37.48 -28.4 279 105.6 5.2

1988  Site C 70.68 ~38.79 211 219 24.8 5.2 Clausen, H., Gundestrup, N. S., Johnsen, S. J., Binchadler, R.,
1988 Site D 70.64 -39.62 -21.0 291 100.1 5.1 and Zwally, J.: Glaciological investigations in the Crete area,
1988 Site E 71.76 -35.85 -29.4 212 77.8 5.3 Central Greenland: a search for a new deep-drilling Site, Ann.
1988 Site F 71.49 3590 292 221 25.7 53  Glaciol, 10, 10-15, 1988

1988 Site G 71.15 -35.84 -28.8 239 70.8 5.2

1988 Site H 70.87 -35.84 -28.5 267 26.2 5.1




Colgan, W., Pedersen, A., Binder, D., Machguth, H.,
Abermann, J., and Jayred, M.: Initial field activities of the

2017 Camp Century 2017 77.17 -61.13 -24.3 382 62.3 5.0 Camp Century Climate Monitoring Programme in Greenland.
Geological Survey of Denmark and Greenland Bulletin, Geol.
Surv. Denmark Greenland Bull., 41, 75-78, 2018.

1990 TO05 1990 69.85 -47.25 -18.7 425 7.6 45

1990 TO09 1990 70.02 -46.31 -20.1 402 8.1 4.6

1990 T13 1990 70.23 -45.02 -21.9 391 8.0 4.7

1990 T17_1990 70.37 -44.10 -23.0 377 8.9 4.6

1990 T21 1990 70.54 -43.02 -24.2 357 8.3 4.6

1990 T27 1990 70.78 -41.54 -25.7 318 7.6 4.8 ) )

9L dom o a7 T3 as T D e b e

1990 T41_1990 71.08 8192 -288 258 7.3 52 Jine, central Greenland., J. of Glaciol., 41, 139, 515-527, 1995.

1990 T43 1990 71.12 -37.32 -29.1 256 6.3 54

1990 T43 1990 71.12 -37.32 -29.1 256 8.0 5.3

1990 T47_1990 71.20 -35.95 -28.9 238 9.8 5.3

1990 T53 1990 71.35 -33.48 -26.7 273 7.5 5.2

1990 T61 1990 72.23 -32.33 -27.2 254 9.8 5.3

1990 T99 1990 72.58 -37.63 -30.5 200 13.7 5.4

2011 ACTI1IAZ 66.18 -39.02 -12.7 1626 101 4.1 Forster, R. R., Box, J. E., van den Broeke, M. R., Miege, C.,

2011 ACT11A 66.18 -39.08 -132 1542 25.0 3.8 Burgess, E. W., Angelen, J. H., . .. McConnell, J. R.:

2011 ACT11B 66.22 -39.57 -14.3 1310 60.9 35 Extensive liquid meltwater storage in firn within the

2011 ACT11C 66.29 -40.75 -17.0 983 61.4 40  Greenland ice sheet., Nat. Geosci., 7, 95-19,

2011 ACT11D 66.48 4631  -184 355 59.4 3g  U0i:10.1038/NGEO2043, 2014.

2008 GGU163 69.73 -48.19 -16.7 445 10.5 2.8

2008 GGU165 69.72 -48.27 -16.2 431 10.3 3.2

2008 H1-1 69.74 -48.24 -16.7 445 111 3.2 Harper, ], Humphrey, N., Pfeffer, W. T., Brown, J., and

2008 H1-15 69.74 -48.24 -16.7 445 10.4 3.1 Fettweis, X.: Greenland ice-sheet contribution to sea-level

2008 H1-30 69.74 -48.24 -16.7 445 10.3 3.0 rise buffered by meltwater storage in firn, Nature, 491,

2008 H2-1 69.71 -48.35 -16.1 444 10.3 1.7 240-243, doi:doi:10.1038/nature11566, 2012.

2008 H3-1 69.69 -48.50 -15.4 413 10.3 2.5

2008 H3.5-1 69.67 -48.59 -15.4 413 9.5 2.4



2008 H4-1 69.66 4869  -15.2 406 10.0 15

2008 H4-2 69.66 4869  -15.2 406 9.7 0.9

2008 H5-1 69.64 -48.82  -14.9 407 8.2 0.5

2008 T1-2 69.74 -48.06  -17.1 448 10.5 35

2007 G1 69.88 -47.01  -19.0 420 9.7 45

2007 G2 69.88 4701 -19.0 420 10.3 4.2

2007 G3 69.88 -47.01  -19.0 420 10.4 4.7

2007 G4 69.88 4701 -19.0 420 10.3 4.1

2007 G5 69.88 -47.01  -19.0 420 10.1 45

2007 G6 69.88 4701 -19.0 420 10.4 4.4
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