
Figure 10. As in Fig. 8 except only including observations within a 100 km radius of Summit Station.
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Figure 11. Histograms of precipitation regime geometric cloud depth. Red bins contain all footprints of IC snowfall and blue bins contain all

footprints of CLW snowfall for each given season (Annual, Winter, and Summer) and region (Full GrIS, Summit 100) as described in Fig
:
.

6. The histograms are normalized to highlight the distribution differences. The relative percentage of each regime is listed in the top right of

each panel.
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Figure 12. As in Fig.
:
11 with dB(Zpath).
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Figure 13. Composite two-dimensional histograms of CPR heights and reflectivities for the two snowfall regimes over the full GrIS. The top

row contains the entire annual cycle of events, including every footprint of snowfall detected during the study period, for IC a) and CLW (b)

events. The center row contains all wintertime (Oct-Apr) IC (c) and CLW (d) events, and the bottom row contains all summertime (May-Sep)

IC (e) and CLW (f) events. There is a discontinuity apparent in each panel at ∼-15 dBZe. This is due to the 2CSP threshold of -15 dBZe

for defining snowfall events. The shape and character of these plots compare well to P18 Fig. 6.
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Figure 14. ERA5 derived mean and anomaly 500 mb geopotential heights (GPH) and winds for the strongest 50 % of precipitation events

that occurred within a 100 km radius of Summit Station during the study period. (a) shows the average 500 mb GPH and winds for 159 IC

events and (b) shows the same for 43 CLW events. (c) and (d) show the GPH and wind anomalies for the IC and CLW cases, respectively.

These panels are all consistent with P18 Fig. 11, which also shows a strong trough ridge for the IC snow cases and relatively calm, quiescent

conditions for the CLW snow cases.
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Figure 15. As in Fig. 14 for the northern GrIS: basins 1.1, 1.2, 1.3, and 1.4.
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Figure 16. As in Fig. 14 for the western GrIS: basins 6.1, 6.2, 7.1, 7.2, 8.1, and 8.2.
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Figure 17. As in Fig. 14 for the southeastern GrIS: basins 3.3, 4.1, 4.2, 4.3, and 5.0.
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Table 1. Summary of CloudSat snowfall detection capability over Summit Station, Greenland based on averaged MMCR data for POSS

detected snowfall. To mimic CloudSat detection we used: a height range of 960-1200 m, equivalent to the standard height of bin 5 of the CPR

used in the 2CSP algorithm over land; and time average of 300 s, which at a moderate wind speed of 5 m s−1 is equivalent to the horizontal

CPR footprint of ∼1.5 km.

Snowfall Event Type # of Events Total Fraction Missed Mean Rate - Missed Mean Rate - Detected

Total Snow Events 20,516 0.22 0.05 0.09

IC Only Events 3,545 0.05 0.05 0.10

CLW Only Events 9,777 0.25 0.05 0.10

Analysis of CPR-like MMCR reflectivities.
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Table 2. Summary of 2CSP accumulation estimates by GrIS basin. All masses are in Gt yr−1. The “summit100’ basin includes every

observation within 100km of Summit Station.

Basin # Annual Mass (IC%,CLW%) Winter Mass (IC%,CLW%) Summer Mass (IC%,CLW%) Area km 2

1.1 12 ( 77 , 23 ) 4 ( 88 , 11 ) 8 ( 62 , 38 ) 131,115

1.2 7 ( 78 , 22 ) 2 ( 87 , 13 ) 4 ( 67 , 33 ) 63,773

1.3 5 ( 83 , 17 ) 2 ( 90 , 10 ) 3 ( 74 , 26 ) 46,152

1.4 2 ( 79 , 21 ) 1 ( 87 , 13 ) 1 ( 67 , 33 ) 17,536

2.1 29 ( 82 , 18 ) 11 ( 91 , 9 ) 17 ( 71 , 29 ) 274,220

2.2 6 ( 85 , 15 ) 3 ( 91 , 9 ) 4 ( 76 , 24 ) 51,196

3.1 23 ( 87 , 13 ) 9 ( 94 , 6 ) 14 ( 78 , 22 ) 148,090

3.2 14 ( 81 , 19 ) 8 ( 89 , 11 ) 6 ( 70 , 30 ) 35,619

3.3 31 ( 86 , 14 ) 18 ( 92 , 8 ) 13 ( 78 , 22 ) 73,232

4.1 30 ( 84 , 16 ) 18 ( 90 , 10 ) 12 ( 76 , 24 ) 64,669

4.2 30 ( 77 , 23 ) 20 ( 85 , 15 ) 10 ( 67 , 33 ) 46,802

4.3 24 ( 73 , 27 ) 18 ( 80 , 20 ) 6 ( 64 , 36 ) 33,326

5.0 30 ( 77 , 23 ) 18 ( 85 , 15 ) 12 ( 64 , 36 ) 49,738

6.1 19 ( 79 , 21 ) 9 ( 87 , 13 ) 10 ( 67 , 33 ) 49,909

6.2 36 ( 78 , 22 ) 18 ( 86 , 14 ) 18 ( 66 , 34 ) 136,902

7.1 24 ( 83 , 17 ) 11 ( 92 , 8 ) 13 ( 70 , 30 ) 95,213

7.2 30 ( 84 , 16 ) 12 ( 91 , 9 ) 18 ( 73 , 27 ) 130,027

8.1 42 ( 82 , 18 ) 14 ( 90 , 10 ) 28 ( 71 , 29 ) 241,556

8.2 6 ( 74 , 26 ) 2 ( 85 , 15 ) 4 ( 59 , 41 ) 33,497

summit100 3 ( 83 , 17 ) 1 ( 93 , 7 ) 2 ( 69 , 31 ) 31,416

Summary of snow accumulation by basin.
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