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On the use of a Nash cascade to improve the lag parameter transferability at different time-step

Conceptual bucket-type hydrological models often use lag functions. The lag parameters that govern these functions are dependent on the modelling time-step and are difficult to transpose between them. It is an issue because daily flow data are more easily available than hourly data.

Objectives

To avoid that the lag parameter depends on the time-step To more easily transpose parameters from daily to hourly time-step

Method

 Use of a near-continuous resolution to solve the model equations

Structural modifications

 

Lag function replaced by stores to obtain a strict state-space representation 
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Results

Impact of the substitution with a Nash cascade

Performances are similar to the reference GR4 at daily and hourly time steps
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 1 Fig. 1: Substitution of the unit hydrograph of the original GR4J model (left) by a "Nash cascade" to form a state-space model (right)
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 4 Fig. 4: Performances distribution of the different models, in validation, on the 240 catchments
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 578 Fig. 5: Lag parameter values obtained at hourly time-step compared to those obtained at daily time-step