Climate Change Is Happening Faster Than Expected, and It’s More Extreme
by Bob Berwyn
Dec. 26, 2017 – New research suggests that human-caused emissions will lead to bigger impacts on heat and extreme weather, and sooner than the IPCC warned just 3 years ago.  In the past year, the scientific consensus shifted toward a grimmer and less uncertain picture of the risks posed by climate change.
When the UN's Intergovernmental Panel on Climate Change issued its 5th Climate Assessment in 2014, it formally declared that observed warming was "extremely likely" to be mostly caused by human activity.
This year, a major scientific update from the United States Global Change Research Program put it more bluntly: "There is no convincing alternative explanation."
Other scientific authorities have issued similar assessments.  The Royal Society published a compendium of how the science has advanced, warning that it seems likelier that we've been underestimating the risks of warming than overestimating them.  In its annual study of extreme weather events, the American Meteorological Society said that many of those risks it studied this year would not have been possible without the influence of human-caused greenhouse gas emissions.  The National Oceanic and Atmospheric Administration (NOAA) said recent melting of the Arctic was not moderating and was more intense than at any time in recorded history.
While 2017 may not have hit a global temperature record, it is running in 2nd or 3rd place, and on the heels of records set in 2015 and 2016.  Talk of some kind of "hiatus" seems as old as disco music.
'A Deadly Tragedy in the Making'
Some of the strongest warnings in the Royal Society update came from health researchers, who said there hasn't been nearly enough done to protect millions of vulnerable people worldwide from the expected increase in heat waves.  "It's a deadly tragedy in the making, all the worse because the same experts are saying such heat waves are eminently survivable with adequate resources to protect people," said climate researcher Eric Wolff, lead author of the Royal Society update.
Atmospheric scientist Kevin Trenberth, of the National Center for Atmospheric Research, said climate science has progressed in all directions since the IPCC report was published in 2014.  He works with a group of scientists trying to update the IPCC reporting process to make it more fluid and meaningful in real time.
"The need to build resilience is clear and missing in action," Trenberth said.  "The result is we suffer the consequences, at costs of 100s of billions of dollars." 
One of the starkest conclusions of the Royal Society update is that up to 350 million people - in places like Karachi, Kolkota, Lagos and Shanghai - are likely to face deadly heat waves every year by 2050—even if nations are able to rein in greenhouse gas emissions enough to keep the average global temperature increase to 1.5°C, as per the Paris climate agreement.
There's also an increasing chance global warming will affect a key North Atlantic current that carries ocean heat from the tropics toward western Europe, according to a 2016 study.  It shows the Atlantic Meridional Overturning Current weakening 37% by 2100, which could have big effects on European climate and food production.
Melting Ice and Risks to Oceans and Ecosystems
The Royal Society report also notes:
• an increasing risk that ocean acidification will rapidly and significantly alter many ecosystems and food webs;
• a concern that crops grown in high-CO2 conditions could be less nutritious, leading to mineral deficiencies;
• that the commonly accepted wet-areas-wetter and dry-areas-drier scenario has regional nuances with important implications for local water management and food production planning; and,
• that scientists are finding more links between melting Arctic sea ice and weather extremes like heat waves, droughts and blizzards.
The U.S. Global Change Research Program, an interagency group whose work went through exhaustive peer review and emerged from the Trump administration's political review mostly unscathed, also cited several emerging conclusions that are much clearer today than 5 years ago.
Among them are changes in ocean ecosystems that go far beyond rising sea levels.  Ocean acidification is increasing, as is oxygen loss, and scientists are more acutely aware than before of the severity of their impacts.  In some U.S. coastal waters, these trends are "raising the risk of serious ecological and economic consequences," the report noted.
The most ominous of its chapters addressed the risks of surprises like "tipping points" or "compound extremes"—sucker punches, combination punches, and even knockout punches.  "The more the climate changes, the greater the potential for these," it said.
"Uncertainty is not our friend here," said Penn State climate scientist Michael Mann.  "We are seeing increases in extreme weather events that go well beyond what has been predicted or projected in the past.  We're learning that there are factors we were not previously aware of that may be magnifying the impacts of human-caused climate change."  Among those are "subtle mechanisms involving the behavior of the jet stream that may be involved in explaining the dramatic increase we've seen in floods, droughts, heat waves and wildfires," he said.
"Increasingly, the science suggests that many of the impacts are occurring earlier and with greater amplitude than was predicted," Mann said, after considering new research since the milestone of the IPCC's 5th Assessment, which served as the scientific basis for the Paris Agreement.  "We have literally, in the space of a year, doubled our assessment of the potential sea level rise we could see by the end of this century.  That is simply remarkable.  And it is sobering," he said.
In general, there should be more monitoring of global warming impacts, but all those programs are threatened under the current administration, Mann said.  "Continued funding to support research is critical," he said.  “And here, again, we encounter a very unfavorable political environment, where fossil fuel-beholden politicians that run the White House and Congress are doing everything they can to defund and suppress research on climate change science and impact assessments."
insideclimatenews.org/news/26122017/climate-change-science-2017-year-review-evidence-impact-faster-more-extreme?utm_source=Daily+Climate&utm_campaign=a53f80059c-RSS_EMAIL_CAMPAIGN&utm_medium=email&utm_term=0_9c8bdfd977-a53f80059c-99361585
