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The role of planetary waves in weather extremes
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The recent decade has seen an exceptional number of high-impact weather extremes in the Northern Hemisphere
mid-latitudes, such as the European heat wave 2003, the Russian heat wave and the Indus river flood in Pakistan
in 2010, the heat waves in the United States and southern Europe and catastrophic floods in China and Japan
in 2012, the heat wave in the United States and the severe flooding in central Europe in 2013. Many of these
events were associated with anomalous jet stream circulation patterns. Recently, a novel mechanism, involving the
amplification of quasi-stationary Rossby waves by resonance with thermal and orographic forcing patterns, has
been proposed that could explain many of these boreal summer extremes (1).

We discuss the evidence linking planetary wave resonance to extreme weather events and present new analysis on
temporal changes in the occurrence of wave resonance events.
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