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Abstract

The relationship between discharge (Q) and suspended sediment (SS) concentration often is used for the
estimation of inflow SS concentration in reservoir turbidity modeling in the absence of actual measure-
ments. The power function, SS=aQ”, is the most commonly used empirical relation to determine the SS
load assuming the SS flux is controlled by variations of discharge. However, Q-SS relation typically is
site specific and can vary depending on the season of the year. In addition, the relation sometimes shows
hysteresis during rising limb and falling limb for an event hydrograph. The objective of this study was
to examine the hysteresis of Q-SS relationships through continuous field measurements during flood
events at inflow rivers of Yongdam Reservoir and Soyang Reservoir, and to analyze its effect on the bias
of SS load estimation. The results confirmed that Q-SS relations display a high degree of scatter and
clock-wise hysteresis during flood events, and higher SS concentrations were observed during rising limb
than falling limb at the same discharge. The hysteresis caused significant bias and underestimation of SS
loading to the reservoirs when the power function is used, which is important consideration in turbidity
modeling for the reservoirs. As an alternative of Q-SS relation, turbidity—-SS relation is suggested. The
turbidity —SS relations showed less variations and dramatically reduced the bias with observed SS loading.
Therefore, a real-time monitoring of inflow turbidity is necessary to better estimate of SS influx to the
reservoirs and enhance the reliability of reservoir turbidity modeling.
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Fig. 1. Locations of Sampling Stations in the Upstreams of (a) Yongdam Reservoir and (b) Soyang Reservoir
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Fig. 2. Inflow Turbidity of Yongdam Reservoir during 1st Period at the (a) S1, (b) S2, (c) S3, (d) S4, (e) S5
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Fig. 3. Inflow Turbidity of Yongdam Reservoir during 2nd Period at the (a) S1, (b) S2, (c) S3, (d) S4, (e) S5
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