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Researchers Create Means to Monitor Anthropogenic Global Warming in Real Time

Method relies on dominance of Pacific Ocean as a global climate force
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A research team including a Scripps Institution of Oceanography at the University of California San Diego climate scientist simulated in a computer model, for the first time, the realistic
evolution of global mean surface temperature since 1900.

In doing so, the researchers also created a new method by which researchers can measure and monitor the pace of anthropogenic global warming, finding that the contribution of human
activities to warming in the surface waters of the Pacific Ocean can be distinguished from natural variability.

Former Scripps researcher Yu Kosaka, now at the University of Tokyo, and Shang-Ping Xie (http://scrippsscholars.ucsd.edu/sxie/), the Roger Revelle Chair in Environmental Science at
Scripps, created the simulation by forcing sea surface temperature over the tropical Pacific to follow the observed variability.

“The climate system includes naturally occurring cycles that complicate the measurement of global warming due to the anthropogenic increase in atmospheric greenhouse gases,” said
Xie. “We can isolate the anthropogenic warming by removing the internally generated natural variability.”

Climate policymakers have sought to limit the rise of global temperatures to 2° Celsius higher than pre-industrial levels. That figure is considered a threshold beyond which society and
natural systems are virtually assured of experiencing significant and dangerous instability. Scientists have estimated that the planet is already roughly 1° C warmer at the surface than
before the Industrial Revolution.

The 2° C target was reaffirmed during the 2015 Conference of the Parties, known as COP21, that was held in Paris in December. Kosaka and Xie’s research could provide an easily
generated and more accurate means to measure society’s success in keeping temperatures below that threshold.

The research is further confirmation of the primary importance of the Pacific in controlling global-scale climate that researchers have come to understand in recent decades. Kosaka and
Xie plotted the rise of global mean temperatures over the past 120 years. The rise of temperatures ascends in a staircase fashion with the steps becoming larger over the past 50 years.

When Kosaka and Xie removed as a variable the natural warming and cooling of the Pacific Ocean, the rise of global mean surface temperature became a more linear increase, one that
began to accelerate more sharply in the 1960s. It had been natural Pacific decadal variations that temporarily slowed down or speeded up the warming trend, leading to the staircase
pattern.

For example, global mean surface temperature has not changed much for 1998-2014, a time period known as the hiatus that has been tied to naturally occurring tropical Pacific cooling.
Raw data show a warming of 0.9° C for the recent five-year period of 2010-2014 relative to 1900 while Kosaka and Xie’s calculation yields a much higher anthropogenic warming of 1.2° C
after correcting for the natural variability effect.

“Most of the difference between the raw data and new estimates is found during the recent 18 years since 1998,” said Xie. “Because of the hiatus, the raw data underestimate the
greenhouse warming.”

Kosaka and Xie suggest that though Pacific Ocean trends are an essential variable control on global temperature rise, the accuracy of their warming estimate will be improved in the future
as other climate modes are added as variables. An international initiative involving more than a dozen climate models is being planned to improve the estimates included in upcoming
assessments by the Intergovernmental Panel on Climate Change (IPCC).

The paper, "The tropical Pacific as a key pacemaker of the variable rates of global warming," appears in the journal Nature Geoscience.

The National Science Foundation and NOAA supported Xie’s contribution to the research. The Japanese Ministry of Education, Culture, Sports, Science and Technology supported
Kosaka'’s.



Note to broadcast and cable producers: University of California San Diego provides an on-campus satellite uplink facility for live or pre-recorded television interviews. Please phone or
email the media contact listed above to arrange an interview.

About Scripps Oceanography

Scripps Institution of Oceanography at the University of California San Diego, is one of the oldest, largest, and most important centers for global science research and education in the
world. Now in its second century of discovery, the scientific scope of the institution has grown to include biological, physical, chemical, geological, geophysical, and atmospheric studies of
the earth as a system. Hundreds of research programs covering a wide range of scientific areas are under way today on every continent and in every ocean. The institution has a staff of
more than 1,400 and annual expenditures of approximately $195 million from federal, state, and private sources. Scripps operates oceanographic research vessels recognized worldwide
for their outstanding capabilities. Equipped with innovative instruments for ocean exploration, these ships constitute mobile laboratories and observatories that serve students and
researchers from institutions throughout the world. Birch Aquarium at Scripps serves as the interpretive center of the institution and showcases Scripps research and a diverse array of
marine life through exhibits and programming for more than 430,000 visitors each year. Learn more at scripps.ucsd.edu (https://scripps.ucsd.edu) and follow us at Facebook
(http://www.facebook.com/pages/La-Jolla-CA/Scripps-Institution-of-Oceanography/7076151710), Twitter (https://twitter.com/Scripps_Ocean), and Instagram
(https://instagram.conv/scripps_ocean/).

About UC San Diego

At the University of California San Diego, we constantly push boundaries and challenge expectations. Established in 1960, UC San Diego has been shaped by exceptional scholars who
arent afraid to take risks and redefine conventional wisdom. Today, as one of the top 15 research universities in the world, we are driving innovation and change to advance society,
propel economic growth, and make our world a better place. Learn more at ww.ucsd.edu (http://www.ucsd.edu).
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