
Jetstream dynamics behind boreal summer hot-dry extremes: Sources of S2S predictability and 

long-term climate risks 

To forecast heatwaves in boreal summer at seasonal to sub-seasonal (S2S) timescales, and to assess 

how global warming is likely to change such extremes, it is crucial to understand the behavior of the 

atmospheric Jetstream. While thermodynamic drivers behind extreme weather are well understood 

and reasonably well captured by climate models, we have much less confidence in how changes to 

atmospheric circulation affect extremes. Yet, the highest-impact extremes are often related to 

anomalous states in the hemispheric or regional scale circulation. Persistent circumglobal waves can 

induce concurrent extremes in far-away regions in the northern hemisphere in summer. Those 

waves can affect important breadbasket regions, including Europe, and therefore can impact global 

crop production by fueling multiple harvest failures. I will discuss different tropical and extra-tropical 

driving mechanisms and feedback processes that can maintain persistent, multi-week wave events. 

Moreover, I will show that advanced data science methods like explainable AI or causal discovery 

algorithms can enhance  prediction skill at S2S timescales, and shed light on the sources of 

predictability. Both tropical convection and extra-tropical atmosphere-ocean interactions and 

regional soil-moisture are important sources of predictability, that can be well explained by known 

physical processes. In the second part of my talk, I will address how climate change is likely to affect 

(or potentially already has been affecting) mid-latitude circulation in boreal summer, including the 

role of the Arctic. 
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