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A b s t r a c t  

In this paper we present long-term position changes of permantent GNSS sites located at 

Svalbard. These variations, along with crust physical properties, are utilized to infer ice mass 

loading changes. We found good agreement of our indirect estimation with values provided 

by classic glaciology. This study shows that this passive method can be easily applied for 

regional ice mass varaiation assesment, however with sparse GNSS network, any regional 

discremination is still challenging. 

 

 

1. INTRODUCTION 

Permanent sites of Global Navigation Satellites Systems (GNSS) usually serves as reference 

for terrestrial differential measurements, but they can be used for many other purposes. Using 

state of the art processing methods we are able to obtain daily and sub-daily position at a few 

millimeter accuracy at global frame. Variation in position can stem from many geophysical 

factors, but at Svalbad we observe dominant change in height component of 1 centimeter per 

year. This is mainly due to present day ice melting (PDIM) and glacial isostatic adjustment 

(GIA). Separating this two phenomena is challenging but possible. The rates of height changes 

are directly related with variation of crust loading. From this values we are able to recover 

regional ice mass changes. Within this work we show expanded version of previous estimates 

(Rajner 2018; Kierulf et al. 2022). 

2. METHODS DATA AND PROCESSING 

We used several permanent sites located at Svalbard at Hornsund, Ny-Alesund, Longyearbyen. 

This sites serves in global and European GNSS services. In this work we present for the first 

time very long time series from Hornsund with data not published previously. We used most 

advanced processing software for reliable and precise position estimates. We also used several 
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numerical data to get the best fitting ice mass variation. These computation was done by means 

of Greens functions for crust deformation due to variable load. 

3. RESULTS 

We found very good agreement of our estimates with other studies of 15 Gt per year. We were 

also able to indicate periods with increased rates of ice loss. The seasonal variation was also 

retrieved. All of these variations are based on height changes rates. Interestingly we observed 

also variation in length of baselines which also can be attributed to loading variation. These 

horizontal component add some more information but is usually neglected. 

4. CONCLUSIONS 

We presented method to indirectly interfere ice mass variation from GNSS sites position vari-

ation. This method can be easily adopted, and give additional information to classic mass budget 

methods. 
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