Earth at Risk of Becoming ‘Hothouse' if Tipping Point Is Reached
By Euan McKirdy and Nina Chestney
Aug. 7, 2018 – Scientists are warning that a domino effect will kick in if global temperatures rise more than 2°C above pre-industrial levels, leading to "hothouse" conditions and higher sea levels, making some areas on Earth uninhabitable.
The report is "Trajectories of the Earth System in the Anthropocene," published Monday in the American Proceedings of the National Academy of Sciences.  The scientist authors hail from the Stockholm Resilience Center, the University of Copenhagen, Australian National University and the Potsdam Institute for Climate Impact Research.
Global average temperatures today are around 1°C higher than in the pre-industrial age, and rising at 0.17°C per decade, according to a joint press release from the authors' institutions.  Around 200 countries agreed in 2015 to limit temperature rise to “well below” 2°C (3.6°F) above pre-industrial levels, a threshold believed to be a tipping point for the climate.  However, it is not clear that the world’s climate can be safely “parked” near 2°C above pre-industrial levels.
The report said "hothouse" temperatures could stabilize 4°C to 5°C (7 to 9°F) higher than pre-industrial levels, even if emissions reduction targets under a global climate deal are met.  Stated differently, it is likely that, if a critical threshold is crossed, several tipping points will lead to abrupt change.
Key Interactions
"Human emissions of greenhouse gas are not the sole determinant of temperature on Earth.  Our study suggests that human-induced global warming of 2°C may trigger other Earth system processes, often called 'feedbacks,' that can drive further warming -- even if we stop emitting greenhouse gases," said lead author Will Steffen of the Australian National University.
The report highlights several such processes: permafrost thaw; loss of seabed methane hydrates; weaker land and ocean carbon sinks, starting with forest dieback and increased bacteria respiration; loss of Arctic summer sea ice; reduced Antarctic sea ice; and loss of polar ice sheets.
Interactions among these climate change factors set up amplifying feedback loops, or tipping points.  “These tipping elements can potentially act like a row of dominoes.  Once one is pushed over, it pushes Earth toward another,” said Johan Rockström, a co-author of the report and executive director of the Stockholm Resilience Center.  “It may be very difficult or impossible to stop the whole row of dominoes from tumbling over.  Places on Earth will become uninhabitable if ‘Hothouse Earth’ becomes the reality,” he said. 
The report says that, if the "threshold" -- a theoretical point-of-no-return -- is crossed, this "would lead to a much higher global average temperature than any interglacial in the past 1.2 million years, and to sea levels significantly higher than at any time in the” past 12,000 years.
Hotter temperatures could result in sea level rise up to 60 meters (200 feet) from today's shorelines, swamping coastal populations and forcing communities inland.
Katherine Richardson of the University of Copenhagen, another of the report's co-authors, told CNN that the idea of a tipping point is not new: "We've always realized there might be a point of no return," she said.  "The implications are that, if we can't stop it, we're in a hell of a mess.  Our societies could not continue the way they are now, with an average temperature increase of 4°C to 5°C (and) 10 to 60 meter sea level rises.  It would simply be unbearable for our society."
"Avoiding this scenario requires a redirection of human actions, from exploitation to stewardship of the Earth system," Steffen said.
Raging Fires, Heat Waves
The report comes as much of the northern hemisphere struggles with deadly heat waves and raging wildfires, which most scientists attribute to man-made climate change.  Dozens of people have died in wildfires and heat waves from the US to Asia, giving the world an insight into what could lie ahead.  California is struggling to contain its largest-ever wildfire, while Spain and Portugal were contemplating record-breaking temperatures.  Heat waves have killed dozens in Japan and South Korea.  A heat wave in Europe has pushed temperatures above 40°C (104°F) this summer, causing drought and wildfires, including blazes in Greece in July that killed 91 people.
Richardson said that, while the current weather can’t - in isolation - be used as proof of the effects of climate change, the summer's extreme heat means that people may be more receptive to the urgency of the situation.  "People getting a taste of the heat waves, this is what climate change is all about," she said.
Commenting on the research, some experts said uncontrolled warming is still uncertain but not implausible.  “In the context of the summer of 2018, this is definitely not a case of crying wolf, raising a false alarm: the wolves are now in sight,” said Phil Williamson, climate researcher at the University of East Anglia.  He added, ”What this is all about is humanity is recognizing the fact that we need to manage our resources at a global level….  When we can see that we can impact the climate, then it becomes part of our responsibility to maintain the Earth system." 
To reverse this potential domino effect, climate change needs to be combated on all fronts, the report says.  Maximizing the chances of avoiding such a “hothouse” state requires more than just reducing GHGs emissions, the report said.  Improved forest, agricultural and soil management; biodiversity conservation; and technologies that remove CO2 from the atmosphere and store it underground are needed.  More broadly,  “collective human action" is required to steer us away from this potential threshold: "decarbonization of the global economy, enhancement of biosphere carbon sinks, behavioral changes, technological innovations, new governance arrangements, and transformed social values." 
Richardson said that, rather than considering the report a "doomsday prophet," it should give hope that, if action is taken now, the world can avert the most dire predictions.  "I think this paper has a positive message.  If we understand this system and how it works, then we have the power to go in and trick the system….  Knowledge is power -- the more we know the more possibilities to manage it to our positive outcome (we have,)" she said.
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