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Tidewater glacier retreat on Svalbard in the past, present and future
Tidewater glaciers, glaciers that end in the sea, are some of the clearest indicators of climate change in the Arctic. On Svalbard, a group of islands north of Norway, these glaciers are retreating rapidly. This affects ecosystems, ocean circulation, and the Arctic landscape. 
This study investigates how 209 tidewater glaciers across Svalbard have changed over time, and how they are likely to change in the future. By comparing glacier front positions from historical maps and aerial photographs (1930s–1990) with recent satellite images (2012–2024), the speed at which glaciers are retreating was calculated. To focus on climate-driven changes, glacier surges, which are sudden and rapid advances of the glacier front, were excluded. 
The results show that retreat has more than doubled in speed in recent decades: from an average of 47 meters per year historically to 111 meters per year today. Some glaciers, especially along the west coast of Spitsbergen, are retreating even faster. This could be due to warmer ocean water flowing into fjords. Glaciers also tended to retreat faster after surge events. No glacier showed an advancing trend in either time period. 
To understand future changes, the study used retreat scenarios and two models of the land beneath the ice to estimate when glaciers will no longer reach the sea and become land-terminating. The projections suggest that by 2050, over half of Svalbard’s tidewater glaciers will have lost contact with the sea, rising to about 75 percent by the year 2100. If retreat rates continue to accelerate, as observed in the more recent time period, this transition could happen even sooner. The changes vary by region, northwestern Spitsbergen shows the fastest decline in number of tidewater glaciers, with most of them being smaller in size and volume. On the other hand, larger tidewater glaciers on Nordaustlandet remain in contact with the sea for over a hundred more years. 
Although some uncertainty remains, especially about surge behaviour and the land beneath the ice, this study offers new insight into how quickly glaciers on Svalbard are responding to a warming climate.
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