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Abstract. Lubrication of ice sheet base is facilitated by basal melt water. In-situ basal melt rates are important from various

perspectives as they indicate the heat budget, the hydrological regime and the role of sliding in glacier motion. Here, we present

basal melt rates at the recent deep drill site EastGRIP, located in the North East Greenland Ice Stream, that are based on analysis

of autonomous phase sensitive radar measurements. We find basal melt rates of (0.16 – 0.22)±0.01ma�1 over two years.

1 Introduction5

Ice sheet models are used to quantify the contribution of the Greenland Ice Sheet (GrIS) to future sea-level rise under different

climatic scenarios. The distinctive extent of Greenland’s largest ice stream – the Northeast Greenland Ice Stream (NEGIS,

Fig. 1) – is only represented well if the momentum balance is considering higher-order approximation and initial states are

based inversion (Goelzer et al., 2018). This is primarily due to the representation of sliding at the ice stream base and with that

lubrication.10

The NEGIS is the only large ice stream in Greenland, extending from from 100 km from the ice divide about 700 km long

towards the coast (e.g., Fahnestock et al., 2001b). It drains about 12 % of Greenland’s ice through three major outlet glaciers

Nioghalvfjerdsbrae, Zachariæ Isstrøm and Storstrømmen Glacier (Rignot and Mouginot, 2012). Loss of the floating tongue

of Zachariæ Isstrøm has already lead to acceleration and mass loss (Mouginot et al., 2015). Consequently, it is expected and

projected that NEGIS will contribute significantly to sea level rise in the future (Khan et al., 2014), highlighting the importance15

to understand its lubrication.

One hypothesis for the genesis of NEGIS is locally increased basal melt rates at the onset area that enable basal sliding as

basal melt water forms a subglacial hydrological system (e.g., Christianson et al., 2014). First estimates of basal melt rates

means of interpretation of chronology in radar stratigraphy Fahnestock et al. (2001a) and later by MacGregor et al. (2016),

suggested melt rates of 0.1ma�1 and more – which is extremely large for inland ice. The cause for such intensive melt was20

attributed to a high geothermal heat flux, which possibly originates from a remnant of the passing of the Icelandic hot spot

(Fahnestock et al., 2001a; Rogozhina et al., 2016; Martos et al., 2018; Alley et al., 2019). In order to conduct, among other

things, direct observations of flow regimes and basal conditions of ice streams, an ice core is drilled in the course of the East

Greenland Ice-Core Project (EastGRIP) near the onset of the NEGIS. Here, surface velocities reach about 57ma�1 (Joughin
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