Unchecked Global Warming Could Collapse Whole Ecosystems in 10 Years
by Bob Berwyn
April 8, 2020 – A new study shows that, as rising heat drives some key species extinct, it will affect other species, as well, in a domino effect. 
Global warming is about to tear big holes into Earth's delicate web of life, pushing temperatures beyond the tolerance of 1,000s of animals at the same time.  As some key species go extinct, entire ecosystems like coral reefs and forests will crumble, and some will collapse abruptly, starting as soon as this decade, a new study in the journal Nature warns.
Many scientists see recent climate-related mass die-offs, including the coral bleaching of the Great Barrier Reef and widespread seabird and marine mammal mortality in the Northeastern Pacific, linked to a marine heat wave, as warning signs of impending biodiversity collapse, said lead author Alex Pigot, a biodiversity researcher at University College, London.  The new study shows that nowhere on Earth will escape the impacts. 
"In the U.S., the southern states from Texas to Florida, the Appalachians and the West Coast are projected to be at particularly high risk, with between 20 and 40% of species facing conditions beyond anything they have previously experienced," Pigot said.
In those regions, many species live in small geographic areas, under a narrow range of climatic conditions.  As global warming heats their habitat to the point that it is intolerable, many species have no place to go.  Some will go extinct, with a domino effect that affects scores of other species.  If it gets too hot for bumblebees, for example, it affects the reproduction of plants.  If it gets too warm for insects and reptiles, it affects food supplies for birds and mammals.
"I hope our predictions are wrong.  But increasingly, what we're observing around us are the signs of this happening," Pigot said, referring to research showing how global warming affects individual species.  "I think these studies are showing that many species are already living very near their thermal limits.  Our results suggest that these losses are likely to involve multiple species near simultaneously, rather than happening gradually, one species at a time," he said.
At the current rate of warming, abrupt exposure events in tropical oceans will begin before 2030 and spread to tropical forests and higher latitudes by 2050.  The risks decrease and arrive more slowly, if global warming is capped at less than 3.6°F, as per the goals of the 2015 Paris climate agreement, the study concluded.  
"If we can avert the worst of the warming, we can buy extra time," Pigot said.  "Even if we can get a few extra decades, it gives us time to work on expanding protected areas, or deciding on whether to try things like assisted migration and assisted evolution."
Even an immediate curb on greenhouse gas emissions doesn't preclude warming of up to 7°F by the end of the century, because the current amount of warming could be magnified by big increases of heat-trapping methane in the Arctic or by changes to cloud processes, he said.
Jennifer Sunday, a research biologist at McGill University, said the new study shows, for the first time, when species will be faced with warmer temperatures than they've ever experienced, for 5 years in a row.  It turns out that a surprising number of animals within various ecosystems will hit those climate thresholds at the same time, which can lead to widespread ecosystem disruptions or collapse, said Sunday, who was not involved in the research.
"We did not know about the time-course of events.  We have lots of models that compare species ranges today to those at a future date, but we did not know when most of the changes were going to happen," she said.  The research also makes it clear that global warming's impacts on ecosystems could arrive very suddenly. 
"I think we often and maybe subconsciously expect climate change to be a gradual process.  But this helps to illustrate that the impacts may be in fits and spurts," she said.  "As we know today, our human adaptive systems are not great at dealing with synchronous events," she said, referring to the global response to the coronavirus pandemic.  The findings show that some climate impacts could be as sudden and widespread as the pandemic, challenging our adaptive management systems.
Species in Tropics, Polar Regions, Will be Hardest Hit
In the study, Pigot's team assessed temperatures ranges for more than 30,000 land and sea species—birds, mammals, reptiles, amphibians, fish and other marine animals and plants—to estimate when they will start experiencing unprecedented temperature conditions.  Capping global warming at 2.7°F would decrease the risk of ecosystem failures significantly.  But allowing global warming to continue unchecked would lead to widespread biodiversity decline quickly, they found. 
Ecological communities in tropical regions near the equator will be hard hit, because many species there are already living near the upper end of their heat tolerance spectrum.  In high latitudes, toward the poles, communities of species will struggle, because those areas are warming about twice as fast as the global average, giving them even less time to adapt, he said.
Pigot said the study shows how the risks from climate change will change from year to year.  "The key finding of our study, that exposure to potentially dangerous climate conditions is likely to occur abruptly, hasn't been previously detected,” he said. 
Pigot said he sees parallels between the new study and current discussions about the response to the coronavirus pandemic, which seems to be raising general awareness of how non-linear systems work, changing slowly at first, then dramatically spiking all at once.  The study shows how risks to biodiversity are highly magnified in a non-linear way with warming of 3.6°F or more, he said.
"By the time things get really bad, it's going to be too late," he said.  "But our results show very clearly that it is not too late to act to delay the risk, or even avert it entirely, for many 1,000s of species.  By holding warming below 2°C (3.6°F), we can effectively flatten the curve of how climate risks to biodiversity accumulate over time."
insideclimatenews.org/news/07042020/global-warming-ecosystem-biodiversity-rising-heat-species
