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Summary: Acquiring river discharge estimates is crucial in hydrological studies, extreme event analyses
and water resources management. This study investigates the temporal variability in stage—discharge
relations from unique high-frequency (every 10 minutes) streamflow time series. The time series data have
been obtained using a novel acoustic system, which is called fluvial acoustic tomography (FAT) system,
developed by Hiroshima University. In contrast to the traditional point/transect measurements of discharge,
the FAT system enables the depth- and range-averaged T ;

flow velocity along the ray path to be measured in high
temporal resolution. Streamflow measurements were
performed in a mountainous gravel-bed river g e
(depth: 0.8 m under low-flow conditions, width: 115 m).
Temporal variations in hydraulic parameters of the rating
curve (RC: stage-discharge curve) were examined in
addition to the variability of RC. The rapid changes of RC |
occurred owing to flood events. The continuous FATS |
estimates indicate that the streamflow does not change
smoothly with the river stage. Analyses reveal that the
streamflow may not be estimated accurately from a !
smooth rating curve. The relative biases of RC reach i ——
~ £20% even under higher flow conditions. The FATS captures short-wave |rregular|t|es in the streamflow
time-series. The following project of FATS system is going to be applied in Bengawan Solo river which has
sedimentation problem, aggradation and degradation.
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