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The Greenland Ice Sheet currently loses mass mainly due to superficial runoff, more than it 
loses mass due to ice discharge. Meltwater runoff begins to be active with the arrival of 
summer, from May until the end of the summer season. Over the past 20 years, it has 
increased the area in which it forms as the maximum annual elevations it reaches.  
This trend is partly explained by the increasing superficial melting on the Greenland Ice 
Sheet, also due to global warming, but its functioning is not yet fully understood. On the 
western flank of Greenland, in fact, from 2012 onwards, there has been a change in the 
trend of the annual max runoff limit, which from 2000 to 2012 had increased year by year, 
but stops after the extreme melt summer of 2012. From there on, the annual max runoff 
elevations reached a plateau. 
There are a series of studies on atmospheric and climate parameters that show how certain 
atmospheric circulation indices influence Greenland's mass balance, superficial 
temperatures and superficial melting. Those indices are the North Atlantic Oscillation Index 
and the Greenland Blocking Index. Since these atmospheric circulation indices have 
important correlations with these Greenland Ice Sheet parameters, it has been hypothesised 
that they may also play a role in influencing the annual max runoff limit. And the same goes 
for another atmospheric circulation index that influences weather conditions throughout the 
North Atlantic and thus also Greenland: the Arctic Oscillation. 
For these reasons, in this study these three atmospheric circulation indices and the annual 
max runoff limit of the Greenland Ice Sheet, were related calculating their linear regressions 
between the years 2000 and 2020, in order to understand if and how much they are 
correlated in those two decades. 
The results of these linear regressions tell us that there is a significant correlation in the 
summer months between NAO, GBI and annual max runoff limit, especially for the months 
of June and July, on the western, north-western and north-eastern flanks of greenland.  
The r values are approximately around 0.6, sometimes higher.  
Regarding the AO, it does not correlate significantly with the annual max runoff limit in any 
months or area. 
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