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The quantification of uncertainty associated with multi-sensor satellite precipitation estimates is a key 

for allowing their usability for a variety of applications. There is substantial evidence suggesting that 

the uncertainty increases at finer scales. Guilloteau et al. (2016), using West Africa as a case study, 

and based on wavelet-derived metrics provided an assessment of the effective resolution of various 

satellite rainfall estimation products in terms of rain detection.  It was concluded that, for mean square 

error minimisation, assuming a null variability for scales finer than 40 km and 2 h or 20 km and 4 h is 

preferable to considering the products at their full nominal resolution. This calls for the development 

of a probabilistic approach for rain detection at high resolution. 

A stochastic, ensemble generation is used here to derive probabilistic estimates. Ensembles of 

precipitation masks are generated at 6 km and 30 min resolution by the following procedure: 

1) A wavelet-based filtering is applied on a high- resolution precipitation mask which has been 
previously produced by the Tropical Amount of Precipitation with Estimate of ERors (TAPEER) 

algorithm. Large scale variability is preserved and fine scale variability is smoothed. This optimal (in 

terms of mean square error) filtering is a spatio-temporal extension of the spatial filtering method 

described in Turner et al. (2004). 

2) To compensate for the loss of variability induced by the filtering, fine scale random 

variations are generated stochastically in the wavelet domain, and combined with the filtered field.  

Given that the filtering retains some of the satellite-observed variability at each scale, the variation at 

each scale are partially deterministic and partially stochastic. The finer the scale, the more prominent 

the influence of the stochastic part. The spatiotemporal autocorrelation of generated fields is 

constrained by their wavelet energy spectrum.  

The proposed method enables to generated high resolution synthetic precipitation fields while partially 

constraining their variability at various spatio-temporal scales. The generated fields are considered 

here from an ensemblist probabilistic perspective to quantify the precipitation retrieval uncertainty 

associated with fine scale variations. 
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