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Background: European weather and climate is dominated by westerly winds. Blocking of the westerly flow can 

cause extreme events such as winter cold spells, summer heat waves, droughts and flooding (e.g., Sillmann 

et al., 2011), causing damages and posing health and life risks. The recent warming in the Arctic influences 

the circulation at mid-latitudes, coinciding with more frequent extreme weather (Cohen et al., 2014). But 

changes in blocking frequency and driving processes are unclear due to limitations of models and data sets 

(Barnes et al., 2014). Progress can be made by combining observational diagnosis and model simulations. In 

phase 1 of the DK, Brunner et al. (2016) demonstrated the detection of blocking in new observations from 

GPS radio occultation. Focusing on the spring season, Brunner et al. (2017) found a highly significant link 

between blocking and the occurrence of temperature extremes in Europe. A warming climate holds the 

potential for even higher vulnerability to extremes. Predictability of extreme events is thus crucial to possibly 

mitigate or even avoid some of the impacts. 

Goal: The goal is to investigate the evolution of temperature and hydrological extremes, their connection to 

atmospheric processes, and to identify possible predictive capabilities. We will analyse the vertical structure 

of meridional temperature gradients and the links to blocking and jet stream variability. We will investigate 

the evolution and possible predictability of extreme events connected with atmospheric blocking—cold spells 

in spring and heat waves/ drought in summer—and impacts on agriculture, economy, and society in Europe, 

and in the focus region South East Styria. The leading question is if we can identify indicators and early 

warnings for extreme events to mitigate impacts and to develop adaptation strategies. 

Methods and disciplinary background: Building on our expertise from phase 1 (Brunner et al., 2016; 2017; 

Brunner and Steiner, 2017), and having implemented a scheme for the dectection of blocking and extremes, 

we will analyse observational data sets, surface (EOBS, Spartacus) and vertically high resolved atmospheric 

data (GPS RO), complemented by novel reanalyses (ERA-5) and model simulations.  
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