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Associated Press
Some weather shifts have influenced history, as when
a cold era that began around 1941 helped thwart
Germany's invasion of the Soviet Union. Here,
captured German soldiers walked amid Stalingrad's
ruins.
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WEATHER WATCH ROBERT KRIER
Tipping points

When climate patterns line up and 'beat' in sync, it can change everything

UNION-TRIBUNE

August 30, 2007

Most  climatologists  believe a rise in  global temperatures has been going on for  more than  a century. But  the
warming  trend  has occurred against a backdrop of other  fluctuations.  Every few decades, the Earth's climate
appears to undergo a major  shift.

Temperature trends reverse, from  warmer periods with  frequent  and strong El  Ni–os, to relatively  cooler, stable
eras and vice versa. It's  as if  someone flips  a switch.

The shifts have profound  impacts on regional climates. Storm
patterns are altered, long stretches of relatively  wet or  dry  years
end, and new periods with  opposite conditions  dawn.

Climatologists  think  the switch was flipped  in  the mid  1970s, when
a cool era, which  had stretched back to the 1940s, abruptly  ceased.
What followed was a string  of years, beginning in  1977, marked by
warmer temperatures and several intense El  Ni–os. That phase
lasted until  1998, when the switch may have been flipped  again,
although overall, global warming  has continued.

Major  shifts also appear to have occurred in  1912 or  1913, when
global temperatures rose and El  Ni–os became more common, and
again in  the early 1940s, when temperatures dropped.

Scientists have long looked for  the thing  that  trips  the switch, the
atmospheric trigger  that  causes big climate  shifts.  What would
make the system lurch  into  a new pattern ? The answer has been
elusive.

Mathematicians  and climatologists  at the University  of Wisconsin-Milwaukee  believe they have found  the
solution.  Their  theory, published  in  the July  issue of the scientific  journal  Geophysical Research Letters, might
best be summed up under the heading of Òsynchronized chaos.Ó

Every now and then, regional atmospheric cycles with  seemingly random patterns line  up with  each other  just
right,  like  waves meeting at their  apexes in  the center of a pool. Sometimes, after the synchronization  of these
cycles, the whole climate  system jumps into  a new warmer or  cooler, wetter  or  drier  regime.
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They believe these shifts are happening independently  of global warming.

Their  theory is complicated,  highly  abstract and in  the formative  stages. But  other  climate  scientists are
interested in  the possibilities.

Riding the cycles

Most people who have lived in Southern California for any length of time are at least vaguely familiar
with El Niños and La Niñas. During El Niños, sea-surface temperatures over a large part of the central
Pacific climb above normal and stay high for many months. This large pool of warm water coincides
with a change in wind patterns, which alters where evaporation takes place, and hence, where storms
form and travel. Most of the time, strong El Niños bring wet winters to the Southwest and dry conditions
to Indonesia and northern Australia. They generally occur every two to seven years.

La Niñas usually, but not always, follow El Niños. During La Niñas, water temperatures in the central
Pacific drop below normal, and rainfall patterns shift in the other direction.

Taken collectively, the El Niño/La Niña cycle is known as the El Niño Southern Oscillation (ENSO).

But the ENSO cycle is just one of many atmospheric oscillations, or fluctuations, going on around the
globe. The University of Wisconsin-Milwaukee researchers looked at the interplay among four of them.

They also examined the cycles of the North Pacific Oscillation (or NPO, which involves sea-surface
temperatures and air pressure in the North Pacific) and the North Atlantic Oscillation (or NAO, the
seesaw between atmospheric highs and lows in the North Atlantic). The NAO's time scales are shorter,
while the NPO varies on time scales much longer than ENSO.

The researchers also looked at the Pacific Decadal Oscillation, which involves, as the name implies,
decade-long shifts is sea-surface temperatures in the Pacific; it is closely related to the NPO.

All of these cycles' peaks and valleys can be charted.

What the researchers found is that these four oscillations synchronized, over the span of about a
decade, at various times in the 20th century.

Kyle Swanson, one of the authors of the research, described the synchronization as the various
oscillations “beating” together at the same frequency.

The first time the alignment occurred in the 20th century was about 1910. The network of oscillations
stayed synchronized for a couple of years, then the link sort of snapped, and a new, warmer era began.

The four oscillations synchronized again in the 1920s, '30s, and '50s, but no major climate shifts
occurred. The difference, the climatologists say, is because the systems were not “strongly coupled.”

“It might be useful to think of this in terms of the business cycle,” Swanson said. “There, the Federal
Reserve tunes one index (short-term interest rate) in the hope that other indices (longer-term interest
rates, stock market, etc.) respond in a predictable manner.

“If these indices were totally uncoupled, it wouldn't do the Fed any good to adjust short-term rates.
However, they generally are coupled to some extent, e.g., raising short-term rates will generally cause
longer-term interest rates to go up.”

With the climate systems, during strong El Niño events, for example, the Pacific Decadal Oscillation
tends to switch to a positive phase.
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“However, that relationship is not perfect – there's a lot of weather variability going on as well,”
Swanson said. “In our definition, strong coupling is when the relationship between the modes
(oscillations) is well defined, and weak coupling is when it is not. This is different from synchronization,
which is when the modes beat together.

“What the increase in coupling says is that not only are they acting together, but they are influencing
each other more strongly as time goes forward. Because of this, their aggregate effect on the climate
system should be getting much stronger in time as well.”

But when the systems become very strongly coupled, they eventually destroy the synchronization, and
the climate undergoes a major shift.

Strong coupling appears to have occurred in the early 1940s, and the aftermath may have influenced
history. In December of 1941, bitter cold, unprecedented even for the frigid regions of eastern Europe,
helped the Soviets thwart the German army in the battle for Moscow. More than 100,000 German soldiers
suffered frostbite, and their equipment and machinery couldn't handle the severe cold. The loss was a
devastating blow for the Germans and changed the course of World War II.

A global cool period, which lasted until the mid '70s, appears to have begun right around the time of the
battle for Moscow.

Beginning in the late '70s, when the pattern had shifted to a warmer regime with more frequent El Niños,
there was often a deep low in the Gulf of Alaska. That changed rainfall patterns downstream, including
in Southern California, which was abnormally wet, and back East, which had cold winters.

Although global warming trends continued, things appear to have shifted again following a powerful El
Niño in 1997-98, when a period of smaller and less-frequent El Niños began. But Swanson says it's too
early to say if this fits the theory because the various oscillations must synchronize over a decade.

Climate shifts related to the “synchronized chaos” could mitigate or intensify the impacts of global
warming, depending on the phase of the cycle, Swanson said.

“Global warming should be happening in the background,” he said.

Breakthrough?

Other climate scientists are captivated by the researchers' work.

“I like it. It's fresh, it's new,” said William Patzert, a research oceanographer at NASA's Jet Propulsion
Laboratory in Pasadena. “It's a new piece in putting together the climate puzzle. There has been a
fundamental lack of breakthroughs.”

Alexander Gershunov, a researcher at the Climate Research Division of the Scripps Institution of
Oceanography, said the researchers' theory is intriguing.

Gershunov, a mathematician himself, said he would have also examined the role of other fluctuating
regional systems in the Northern Hemisphere, such as the Asian monsoon and the high-pressure
system found over Siberia. He said this research is geographically limited and not really global in
scope. But he said the work is “interesting and useful.”

“It's a very basic mathematical approach, which is very new in our field,” Gershunov said. “It's a new
way of looking at these interrelationships.”

Visit  the Weather Watch blog at weblog.signonsandiego.com/news/weblogs/weather/. Have a question
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or  comment about the weather? Write  to Weather Watch, The San Diego Union -Tribune,  P.O. Box 120191, San
Diego, CA 92112-0191. Or send e-mail  to rob.krier@uniontrib.com.
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