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The Chaos Behind Climate Change and Weather Prediction

It was 1962. Soviet missiles were discovered in Cuba and the Crisis reached its height. The first U.S. rocket landed on the moon; the Beatles released their first single, “Love Me Do.” Johnny Carson debuted as host of “The Tonight Show,” and in bookstores across the country, tucked alongside “Clockwork Orange” and “Silent Spring,” sat Thomas Khun’s “The Structure of Scientific Revolutions.” 

At the time, scholars could not predict the enormous impact Khun’s analysis of scientific philosophy would have on future research and discovery. They could not foresee the impending revolution that would turn scientific theory on its head, forever. 

This week, Telluride Science Research Center (TSRC) celebrates its 25th Anniversary with the Pinhead Town Talk “Chaos Theory: Weather Prediction and Climate Change,” hosted by William P. Reinhardt, a professor of theoretical chemistry and physics at the University of Washington.

Reinhardt will draw upon Khun’s notion of reinventing conventional scientific dogma. He will introduce chaos theory in light of Khun’s revolutionary ideas, deflating the traditional view of science as an orderly, fact-driven process. 

“A scientific revolution has taken place over the last thirty to forty years,” Reinhardt says. “Suddenly groups of people are seeing things that have always been there, only now, they are paying attention.” 
This special TSRC event takes place on Tuesday, July 28th at 6 p.m. in the Conference Center in Mountain Village. Admission is free. 

Traditionally, science operated within an evidence-based, systematic framework. Inputs dictated outputs. Simple systems behaved in simple ways, and complex behavior yielded complex consequences. Spontaneous phenomena, random occurrences, order yielding disorder, these anomalies did not fit an equation before the modern scientific revolution.

“The irregular side of nature, the discontinuous and erratic side ( these have been puzzles to science, or worse, monstrosities,” James Gleick, author of “Chaos: Making a New Science,” has said.

With the emergence of Khun’s “Revolution,” Edward Lorenz’s chaotic weather model, and Feigenbaum’s “fractal” geometry, the 1960s - 1970s was a period when age-old scientific dilemmas were pushed into a new light. Scientists began to realize that complex phenomena ( traffic patterns, animal populations, snowflake shapes, economic trends ( could in fact be understood using the math and physics that always been there.

“Where chaos begins, classical science stops. For as long as the world has had physicists inquiring into the laws of nature, it has suffered special ignorance about disorder in the atmosphere…” attested Gleick.

Reinhardt has applied chaos theory to his research for 25 years. His Town Talk will focus on weather and climate patterns and explain why, only in recent decades, have astronomers, physicists, anthropologists, and historians realized that the atmosphere’s behavior is governed by chaos theory.

The data has always been accessible, Reinhardt affirms. Modern computer models succeeded in transforming weather statistics into a logical science. However, as Reinhardt will discuss, the earlier thought process guiding weather prediction did not model the statistics in an appropriate paradigm. 

Not only are weather and climate change “star candidates” for chaos theory, but also economics, biology, and the social sciences are explained by the chaos paradigm. Natural events we take for granted like snow avalanches, fingerprints, and the swirl of smoke are further examples of chaos theory in action.

Reinhardt, in town to participate in a TSRC meeting, is a TSRC pioneer. Founders, R. Stephen Berry and Peter Salamon, recruited Reinhardt in 1985 to conduct a theoretical chemistry workshop, for which he chose the newly emerging topic of chaos theory. 

“It was one of the first times a young group of chemists got together to talk about chaos theory,” Reinhardt recalls. “They became the leaders of a new group of chaos chemists.”

Reinhardt’s workshop took off. For years to come, theorists and experimental chemists would convene in Telluride to analyze data and phenomena based on the precepts of chaos theory. Reinhardt had laid the groundwork. TSRC facilitated the academic breakthroughs that followed. 

That was 1985. Today, TSRC hosts a variety of cutting-edge scientific meetings with scholars from around the world who, like Reinhardt, bring their intellectual visions and their love for science to Telluride every summer.

Come to the Pinhead Town Talk this Tuesday to meet Bill Reinhardt and support TSRC in its 25th year of scientific innovation and collaboration. Discover how maybe even your own life can fit into the intriguing model of chaos theory and understand how randomness can in fact have direction. 

For further reading on chaos theory and weather prediction, refer to “Chaos: Making a New Science” by James Gleick and “Field Notes from a Catastrophe: Man, Nature, and Climate Change” by Elizabeth Kolbert.

Town Talks are co-produced by the Telluride Science Research Center (TSRC) and Pinhead Institute, and are sponsored by the Telluride Mountain Village Owners Association (TMVOA). 

For more information please visit www.telluridescience.org or call Nana Naisbitt, TSRC executive director at 970-708-0004.
