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Project Description: 
Drought is a recurrent natural hazard with very significant impacts on socio-economic activities, food-water-energy 
security, and ecosystems. Drought events develop slowly and cover large spatial domains (region to continental 
scale). While lack of rainfall is a well known driver of droughts, the mechanisms behind severe droughts remains 
largely unexplained in particular because droughts and their impacts (i.e. meteorological, agricultural and 
hydrological) are often considered independently, not as part of the same integrated process. Improving 
understanding of the physical processes and expression of droughts through the entire water cycle is vital because 
such knowledge has potential to improve modelling of future drought and, thus, human preparedness and 
management of these extreme events. This PhD project aims to investigate the spatio-temporal developments of 
historical droughts in Europe and to assess how the latest generation of global hydrological models reproduce 
continental scale drought patterns. 

The project will make timely use of the most up-to-date and extensive pan-European hydroclimatological 
datasets available, including observations (e.g. EWA and E-OBS) and modelled data, in particular the EU-FP6 WATCH 
and WaterMIP products. Using a range of recognised drought concepts (e.g. Standardised Precipitation Index, Palmer 
Drought Severity Index and Regional Drought Index) and a suite of statistical analyses techniques (e.g. spectral and 
spatial analysis) applied to rainfall, soil-moisture, sub-surface and runoff deficits time series, the development of 
droughts throughout the entire water cycle will be characterised for the first time at a continental scale in terms of 
severity-area-duration and from a multi-model ensemble. The hydroclimatological time series and historical drought 
catalogues will be used as benchmarks against which modelled drought episodes will be compared. 

The outcomes of this research will provide a major step towards understanding the onset, duration and 
severity of droughts as hydroclimatologically integrated events, necessary before accurate drought projections can be 
achieved, and will provide valuable feedback about which drought conditions are best and least-well reproduced by 
different models. The work will contribute to international research programmes such as UNESCO and HYPEX. 
 
 
Training: This student will gain skills in hydrology, climatology, management of large data sets, GIS, computer 
programming and multivariate statistical analysis. Importantly, not only will the student enhance existing and gain 
new skills in these areas, but also develop the academic capability to bridge the gap between atmospheric and 
hydrological sciences, and blue-skies and operational research. Transferable skills (conference presentation, time 
management etc.) will be developed too. He/she will benefit from working as part of a multidisciplinary team, 
exposure to the research culture of a NERC Centre and from participating in a large and active graduate research 
school within the School of Geography, Earth and Environmental Sciences in Birmingham.  
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