Actions Today Will Decide Antarctic Ice Sheet Loss and Sea Level Rise
by Dana Nuccitelli
March 1, 2018 – A new study published in Nature looks at how much global sea level will continue to rise, even if we manage to meet the Paris climate target of staying below 2°C hotter than pre-industrial temperatures.  The issue is that sea levels keep rising for several 100 years after we stabilize temperatures, largely due to the continued melting of ice sheets in Antarctica and Greenland from the heat already in the climate system.
The study considered 2 scenarios.  In the 1st, human carbon pollution peaks somewhere between 2020 and 2035 and falls quickly thereafter, reaching zero between 2035 and 2055 and staying there.  Global temperatures in the 1st scenario peak at and remain steady below 2°C.  In the 2nd scenario, we capture and sequester carbon to reach net negative emissions (more captured than emitted) between 2040 and 2060, resulting in falling global temperatures in the 2nd half of the century.
[These scenarios appear not to factor in global temperature effects of less reflected sunlight as ice and snow melt and coal’s sulfates are phased out.  Thus, they considerably underestimate how fast and far temperatures will rise.  Therefore, they also underestimate how fast the great ice sheets will melt and how fast and far seas will rise.]
The authors found that global average sea level will most likely rise by about 1.3 meters by 2300 in the 1st scenario, and by 1 meter in the 2nd.  However, there is large uncertainty, due to how little we understand about the stability of the large ice sheets in Greenland and especially Antarctica.  At the high end of possible ice sheet loss, we could see as much as 4.5 meters of sea level rise by 2300 in the 1st scenario, and close to 3 meters in the 2nd scenario.
The study also shows that it’s critical that our carbon pollution peaks soon.  Each 5-year delay – a peak in 2025 instead of 2020, for example – most likely adds 20 cm of sea level rise by 2300, and could potentially add a full meter due to the uncertainty associated with the large ice sheets: “we find that a delay of global peak emissions by 5 years in scenarios compatible with the Paris Agreement results in around 20 cm of additional median sea-level rise in 2300 … we estimate that each 5 years of delay bear the risk of an additional 1 m of sea-level rise by 2300 … Delayed near-term mitigation action in the next decades will leave a substantial legacy for long-term sea-level rise.”
Remember, this is all for scenarios in which we meet the Paris climate targets, which we’re currently not on pace to achieve.  If we miss the Paris targets, sea levels will rise higher yet.
Another new study, published in the Proceedings of the National Academy of Sciences, found that sea level rise has been accelerating.  If the rate of acceleration continues – which the lead author notes is a conservative estimate – we would see an additional 65 cm (close to a meter above pre-industrial sea level) of sea level rise by 2100.
Yet another new study published in The Cryosphere, using satellite data, found that while the East Antarctic Ice Sheet has remained stable in recent years, ice loss from the West Antarctic Ice Sheet has accelerated.  Antarctica is now discharging 1.93 trillion tons of ice each year, up from about 1.89 trillion tons per year in 2008.  When accounting for snow accumulation, the continent is losing about 183 billion tons of ice per year – enough to raise sea levels by about 3 to 5 millimeters per decade by itself.  The melting of the Greenland Ice Sheet is likewise accelerating and is now responsible for about 25% of annual sea level rise (8.5 millimeters per decade).
Meanwhile, the Arctic has been remarkably warm in February – as much as 35°C hotter than average in some areas.  In mid-winter, when sea ice should be growing, in the Bering Sea it’s shrinking instead.
The hot Arctic is important, because the temperature difference between the Arctic and lower latitudes is one of the main forces that keeps the jet stream moving steadily west-to-east.  With a hot Arctic, the jet stream is weakened, leading to weird weather in the USA and Europe.  As a result, the western states have been experiencing relatively quite cold temperatures, while the US east coast has been unseasonably hot.
To sum up, ice sheet melt is accelerating, as in turn is sea level rise.  Even if we manage to achieve the Paris target of less than 2°C global warming above pre-industrial temperatures, we’re likely to eventually see more than a meter of sea level rise, and potentially several meters.  The longer we take to reach peak carbon pollution in the coming years, the higher the oceans will rise.  Disappearing sea ice in the rapidly-warming Arctic also appears to be causing increasingly weird and extreme weather in places like America and Europe.
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