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Context 
In recent years, resampling-based approaches have emerged as a useful way of generating stochastic time 
series. They allow predicting the characteristics of future rainfall or streamflow considering a range of complex 
behaviors, which is difficult to accomplish with other approaches. Moreover, resampling-based methods are 
easy to understand and to implement, and therefore attractive from an application point of view. However, one 
limitation of those approaches is the simulation of extreme values. Indeed, when resampling training data, it is 
not possible to generate higher values than those already available in the training data.  
 
This project will explore one possible workaround to generate extreme values in the context of resampling 
approaches, using the framework of multiple-point geostatistics. Time series generation usually involves using as 
input a training dataset that has a given temporal resolution (e.g. hourly) and simulate at the same resolution. 
The idea explored here is to first downscale the training data (e.g. a half-hourly resolution), and use this 
downscaled data for training. The resulting simulation (half-hourly) is then upscaled again (to an hourly 
resolution). This procedure can generate values outside the range of the training data, and can be repeated 
iteratively to enhance the extreme values. The downscaling approach used should also play a role in the 
magnitude of the extremes. 
 
This project will test the approach using existing resampling-based codes that are developed in the GAIA group.  
 
Objectives and methods  
Related to courses: 
Remote Sensing of Earth Systems, Numerical modeling in the environmental sciences: from research to practice, 
Introduction to Matlab 
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