
Quantifying the human influence on hydrological drought on 

large scales using the observation-modelling framework 

Description: 

How a lack of input (precipitation and snowmelt) is transformed into hydrological drought, depends 

on many factors related to both natural processes (evapotranspiration, unsaturated zone processes, 

groundwater storage and discharge) and anthropogenic processes (effects of water abstraction or 

land-use change, such as dam building, deforestation, urbanisation, agriculture). How these natural 

and human processes interact is still highly uncertain. 

Research is being done to quantify the influence of human activities on hydrological drought in case 

studies by using an observation-modelling framework that compares naturalised river discharge 

(modelled) with human-influenced river discharge (observed, see Figure). This is however limited to 

catchments where sufficient local data and information are available to set up and calibrate a 

detailed catchment-scale hydrological model. If we could apply this methodology on a much larger 

scale by using large-scale hydrological models, we could quantify human influence on drought 

worldwide, which would highly benefit drought management like in the case of the current drought 

in California. However, the use of large-scale models in this way remains to be tested.  

This project therefore aims to test the observation-modelling framework to quantify human 

influences on hydrological drought on a global scale. It a starts with exploring the use of large-scale 

hydrological models in well-studied and monitored large river basins like the river Rhine and will 

then use the Global Runoff Data Centre (GRDC) river discharge database to apply the methodology 

to human-influenced catchments around the world. 

 

Figure: Observation-modelling framework to quantify human influence on hydrological drought. 

Source: Van Loon & Van Lanen (2013) 
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Requirements: 

We are looking for a student with the following skills / characteristics: 

- excellent (R) programming skills  

- interest in drought, global models and data-crunching 

- based at Birmingham or at one or more of the other partner institutes 
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