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Tree Rings Tell a 1100-Year History of El Nino

El Nifio and its partner La Nifia, the warm and -—— 1
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from North America, particularly from the US El Nifio amplitude derived from North American tree rings (blue) and
Southwest, give a continuous representation of instrumental measurements (red). The green curve represents the long-term
the intensity of El Nifio events over the past 1100 trend in El Nifio strength. (Individual El Nifio events occur typically at intervals

years and can be used to improve El Nifio of 2-7 years.) Periods of strong El Nifio activity are indicated by amplitudes

.. . . above 1.0. Superimposed on a general rising trend, cycles of strong activit
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. . . . occurred about every 50-90 years.
International Pacific Research Center, University
of Hawai'i at Manoa, is published in the May 6

issue of Nature Climate Change.

Tree rings in the US Southwest, the team found, agree well with the
150-year instrumental sea surface temperature records in the tropical
Pacific. During El Nifio, the unusually warm surface temperatures in the
eastern Pacific lead to changes in the atmospheric circulation, causing
unusually wetter winters in the US Southwest, and thus wider tree rings;
unusually cold eastern Pacific temperatures during La Nifia lead to
drought and narrower rings. The tree-ring records, furthermore, match
well existing reconstructions of the El Nifio-Southern Oscillation and
correlate highly, for instance, with 8"%0 isotope concentrations of both
living corals and corals that lived hundreds of years ago around Palmyra
in the central Pacific.

“Our work revealed that the towering trees on the mountain slopes

of the US Southwest and the colorful corals in the tropical Pacific both
listen to the music of El Nifio, which shows its signature in their yearly Bristlecone trees, such as this over a thousand-year-
old tree in the Great Basin National Park,
contributed to the tree-ring record on El Niiio. Image

whereas the tree-ring records from North America supply us with a courtesy Gisela Speidel, IPRC.

growth rings,” explains Li. “The coral records, however, are brief,

continuous El Nifio record reaching back 1100 years.”



The tree rings reveal that the intensity of El Nifio has
been highly variable, with decades of strong El Nifio
events and decades of little activity. The weakest El Nifio
activity happened during the Medieval Climate Anomaly
in the 11™ century, whereas the strongest activity has been
since the 18" century.

These different periods of El Nifio activity are related
to long-term changes in Pacific climate. Cores taken from
lake sediments in the Galapagos, northern Yucatan, and
the Pacific Northwest reveal that the eastern—central
tropical Pacific climate swings between warm and cool
phases, each lasting from 50 to 90 years. During warm
phases, El Nifio and La Nifia events were more intense

than usual. During cool phases, they deviated little from
the long-term average as, for instance, during the

Porites corals, such as these from Ofu Island, contributed to the Pacific

Medieval Climate Anomaly when the eastern tropical isotope record of El Nifio. Image courtesy Peter Craig, NPS.

Pacific was cool.

“Since El Nifio causes climate extremes around the world, it is important to know how it will change with global

warming,” says co-author Shang-Ping Xie. “Current models diverge in their projections of its future behavior, with
some showing an increase in amplitude, some no change, and some even a decrease. El Nifio has a nearly regular
cycle of amplitude modulation, and our tree-ring data offer key observational benchmarks for evaluating and
perfecting climate models and their predictions of the El Nifio-Southern Oscillation under global warming.”
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The International Pacific Research Center (IPRC) of the School of Ocean and Earth Science and Technology
(SOEST) at the University of Hawai'i at Manoa, is a climate research center founded to gain greater understanding of the
climate system and the nature and causes of climate variation in the Asia-Pacific region and how global climate changes
may affect the region. Established under the “U.S.-Japan Common Agenda for Cooperation in Global Perspective” in
October 1997, the IPRC is a collaborative effort between agencies in Japan and the United States.





