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Summary: River systems are maintained by the mutual interactions of flow hydraulics, sediment supply, riparian vegetation, and sediment transport 
processes. The understanding of such interactions is critical to understand in natural flow regimes, where climatic and environmental drivers produce 
episodic flood and sediment supply events. In order to understand how channels response to a sequence of floods, we present the results of an 
experimental campaign in a laboratory flume aimed at analysing sediment storage and sediment exports. Our experiments indicate that accumulated 
sediment storage before floods can be used as a proxy for sediment transport exports during floods, while variations of sediment storage in the flume 
(increase or depletion), both between floods and during floods, can be explained by complex relations with past sediment transport rates. These 
complex relations between sediment storage and sediment transport rates are reproduced by a coupled mathematical model. This work highlights 
the crucial role that within‐channel sediment storage and its history play in determining sediment export in rivers.
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