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1. Introduction 

The Greenland ice sheet is a vast body of ice covering approximately 80% of the surface 

of Greenland, and it is the second largest ice body in the world after the Antarctic ice 

sheet. Global warming has been affecting it severely because of the so-called polar 

amplification, i.e. the fact that changes in temperature resulting from greenhouse effects 

are larger than the average in geographical areas near the poles as in the case of 

Greenland. Specifically, the Greenland ice sheet has been melting and it is feared that if 

this process continues it will gradually reach a tipping point making it irreversible. For 

instance, Mouginot et al. (2019) calculated that there had been a sixfold increase in mass 

loss since the 1980s. Enderlin et al. (2014) provided evidence that surface melting rather 

than ice discharge was leading to sea level rises. Various other studies such as those by 

van der Broeke et al. (2017) and by the IMBIE Team (2020) similarly concluded that 
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Nowadays, it is widely accepted that long memory is a property of many time series in 

the fields of hydrology, climatology, environmental studies, and economics and finance. 

 If one defines the spectral density function of a covariance stationary process as 

the Fourier transform of its autocovariances, i.e.,  
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coefficients in bold are those from the models selected on the basis of the statistical 

significance of the regressors, namely one with an intercept as well as a time trend in the 

case of NE, and one with an intercept only in the remaining cases.  

TABLES 1 AND 2 ABOUT HERE 

Table 2 reports the estimates of d as well as of the other coefficients. It can be 

seen that the estimated values of d are relatively high in all cases, ranging from 0.72 (NO) 

and 0.79 (SE) to 1.13 (SW). Evidence of mean 
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the UN Intergovernmental Panel on Climate Change (IPCC) concludes that “global 

warming will continue to increase in the near term (2021-2040) mainly due to increased 

cumulative CO2 emissions in nearly all considered scenarios and modelled pathways. In 

the near term, global warming is more likely than not to reach 1.5°C even under the very 

low GHG emission scenario (SSP1-1.9) and likely or very likely to exceed 1.5°C under 

higher emissions scenarios. In other words, there is no evidence that current policies are 

succeeding in reducing carbon emissions, and therefore the expectation is that global 

warming will keep worsening. As a result, the most likely scenario is that the ice mass 

loss in Greenland will be reduced even further over time, as implied by our empirical 

results. 
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Table 1: Estimates of the integration order, d 

Series No deterministic terms  An intercept An intercept and a linear time 

trend 

CE 0.98   (0.92,   1.06) 0.82   (0.74,   0.93) 0.82   (0.74,   0.93) 

CW 1.02   (0.96,   1.11) 0.93   (0.85,   1.02) 0.93   (0.85,   1.02) 

NE 0.97   (0.90,   1.04) 0.82   (0.75,   0.90) 0.82   (0.74,   0.90) 

NO 0.97   (0.91,   1.05) 0.72   (0.64,   0.82) 0.72   (0.64,   0.83) 

NW 1.00   (0.94,   1.07) 0.84   (0.77,   0.93) 0.84   (0.78,   0.93) 

SE 0.99   (0.93,   1.06) 0.79   (0.74,   0.85) 0.79   (0.74,   0.85) 

SW 1.01   (0.95,   1.10) 1.13   (1.04,   1.24) 1.13   (1.04,   1.24) 

In parenthesis the 95% confidence bands for the estimates of d. Values in bold are from the selected 

specification on the basis of the statistical significance of the regressors for each series. 

 

Table 2: Estimated coefficients for the selected models 

Series No deterministic terms An intercept An intercept and a linear 
time trend 
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Table 4: Estimated coefficients before and after the breaks 

Series No deterministic terms  An intercept An intercept and a linear 
time trend 

Seasonality 

i)    First sub-samples 

CE 0.73   (0.56,   0.99) 67.8587   (28.33) --- 0.143 

CW 0.57   (0.43,   0.81) 71.2801   (40.92) --- 0.078 

NE 0.76   (0.67,   0.88) 22.7247   (37.64) --- 0.044 

NO 0.59   (0.46,   0.76) 23.2706   (29.62) --- 0.011 

NW 0.81   (0.71,   0.94) 93.8201   (55-66) --- -0.067 

SE 0.66   (0.57,   0.77) 143.1049   (58.05) --- -0.027 

SW 0.96   (0.83,   1.14) 20.5364   (45.84) --- -0.004 

i)    Second sub-samples 

CE 0.93   (0.85,   1.03) 74.4772   (82.36) --- -0.113 

CW 1.11   (1.01,   1.22) 77.7730   (67.08) --- 0.017 

NE 1.17   (1.06,   1.31) 26.5309   (37.64) --- -0.083 

NO 1.31   (1.18,   1.47) 24.9734   (29.62) --- -0.0006 

NW 0.87   (0.77,   1.00) 103.8391   (55.66) --- -0.034 

SE 0.91   (0.84,   1.00) 137.1984   (58.05) --- -0.010 

SW 1.22   (1.11,   1.35) 19.7333   (45.84) --- -0.074 


