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Abstract 

Drought has drawn attention because of severe socio-economic and environmental impacts. 
Drought is a large-scale phenomenon that is transnational by nature. International drought research 
started about 2-3 decades ago. In the first phase, emphasis was on processes underlying drought 
and defining drought. In particular hydrological drought was introduced, that is, drought in 
groundwater and streamflow, to distinguish from the more frequently used meteorological drought. 
Understanding of hydrological drought is of key importance for management of groundwater and 
surface water under water scarce conditions. Various studies were carried out to investigate 
differences between meteorological and hydrological droughts. Stores in river basins (soils, 
groundwater, lakes) control whether streamflow responds quickly to precipitation or not, appear 
to result in significant differences between drought frequency, duration and deficit volume of the 
drought types. Large-scale databases with drought characteristics were created, which helped to 
explore large-scale spatial and temporal drought patterns. Drying trends in observed drought 
characteristics have occurred in the summer in most European countries. In-depth studies showed 
that magnitude and sign of trends very much depend on the selected period. Various model studies 
were used to project droughts under a future climate. Multiple regions across the globe are likely 
to suffer from more extreme drought, although uncertainty is rather high. 

In the second phase (last decade), focus of drought research changed, that is, attention grew 
for impacts of drought on people, and the other way around how people intendedly or unintendedly 
influence drought. Climate-induced drought (natural drought) and human-modified drought were 
introduced, which take into account that people may alleviate/aggravate natural drought (negative 
and positive human-modified drought, respectively). It became apparent that stakeholders, policy-
makers and water managers were more interested in human-modified drought. Several approaches 
have been developed to distinguish between the natural and the human component of drought. In 
most cases, humans have aggravated drought through, for example, water abstraction, reservoirs 
and urbanization. Last decade, thousands of drought impacts were collated and stored in the 
European Drought Impact Inventory (EDII). These impacts were connected to indices representing 
the drought hazard. This allows the prediction of impacts for different sectors using these indices. 

Another more recent research priority based upon user’ requirements is further development 
of multi-monthly and seasonal drought forecasting to improve pro-active risk management via 
Early Warning Systems (EWS). Unlike early warnings for floods, storm surges or landslides that 
require hourly and daily forecasts, drought early warning should be able to produce a warning 
signal with lead times of a few months ahead up to a season. Skills of rather high-spatial (5 km 
grid) drought forecasting have been investigated for a major recent pan-European drought. Skills 
of forecasting meteorological drought appear to be lower than for hydrological drought forecasting. 
In some cases skills are up to 3-4 months ahead. Drought science should realize that drought 
forecasting is not an isolated activity, because future EWS should cover a multi-hazard setting that 
enable forecasting of concurrent or cascading effects of natural hazards. Land and water managers 
face these multi-hazards and cannot only focus on one single hazard. Research has started to study 
joint occurrence of multi-hazards. 


