Institute for Governance & Sustainable Development
Additional Background on
Accelerating Rates of Global and Arctic Warming
The rate of climate change is accelerating. Earth has warmed 1 ºC since pre-industrial times,1 and
if warming continues at the present rate, global average temperature could add 50% more warming
and reach 1.5 ºC as soon as 2030, according to the IPCC’s Special Report on 1.5 ºC.2 The Arctic
is warming at twice the global average.3
The rate of global annual temperature increase has more than doubled in recent decades to a rate
of 0.17 ºC per decade. 4 The rate of CO2 concentration in the atmosphere also is accelerating,
growing to 2.82 ppm/year in 20185; for comparison, the average increase of CO2 in the 1980s was
about 1.6 ppm/year and 2.2 ppm/year during the last decade (2008–2017).6 On 22 March 2019 the
Keeling Curve at Scripps Institution of Oceanography reported 410.13 ppm of CO2 at Mauna Loa.7
Global CO2 emissions rose 1.6% in 2017 and are projected to rise 2.7% (range of 1.8 to 3.7%) in
2018, following three years of stable emissions between 2014 and 2016. 8
The accelerating warming is being driven not only by continuing emissions, but also by selfreinforcing feedbacks, including the loss of the reflective shield provided by Arctic sea ice. 9 From
1979 through 2011, Arctic summer sea ice declined by 40%, which added radiative forcing in the
Arctic of 6.4 W/m2; if averaged globally this would be equivalent to 25% of the forcing from CO2
during the same timeframe.10
Arctic sea ice volume has decreased 75% since 1979.11 In 2018, strong, multi-year ice was down
to just 1% of the Arctic sea ice, a 95% reduction over the last 33 years.12 Loss of remaining Arctic
summer sea ice could occur within 15 years (±10 years).13 Increased Arctic warming is expected
to allow greater ocean swells,14 while also being conducive to more cyclones with greater winds,15
both of which can break up sea ice, especially the younger, thinner, and more fragile ice. The
continuing loss of sea ice will add significantly more warming to the Arctic.
Accelerating Arctic warming is triggering permafrost thaw16, another self-reinforcing feedback
loop that further amplifies warming through release of both CO2 and methane. 17 Already, 3.4
million square kilometers of permafrost have thawed; and with warming of 1.5 ºC approaching, an
additional 4.8 million square kilometers could thaw.18 The carbon stored in permafrost is nearly
twice what is already in the atmosphere—1,700 Gt carbon in permafrost versus 850 Gt carbon in
the atmosphere.19
In the past two decades, the melt rate across Greenland has increased 250–575%,20 with some areas
melting at four times the previous rate,21 approaching a tipping point that threatens to contribute
even more sea-level rise. The threshold for irreversible melting of the Greenland ice sheet—which
could contribute up to 7 meters of sea-level rise—may be as low as 1.6 ºC.22

Ocean heat waves—discrete periods of extreme regional ocean warming—are increasing in
frequency and further threatening biodiversity, including corals, seagrasses, and kelps, and these
events are expected to increase in intensity with continuing climate emissions.23 In the Arctic,
warmer ocean waters can accelerate ice melt.24
The accelerating rate of warming is leading to a climate emergency, where the increasing
emissions and the self-reinforcing feedbacks are pushing the world toward “Hothouse Earth” with
catastrophic and potentially existential impacts. 25 If past climates are any indication of what the
future may bring, unabated emissions could lead to 4 to 5 ºC of global warming; when temperatures
were this high in the mid-Miocene, sea levels were 10 to 60 meters higher.26
Protecting the Arctic must start with cuts to short-lived climate pollutants, which can reduce the
rate of Arctic warming by two-thirds,27 along with cuts to CO2 emissions and removal of existing
CO2.28
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