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Abstract

Regression-based approaches are often employed to estimate riverine constituent
concentrations and fluxes based on typically sparse concentration observations. One such
approach is the recently developed WRTDS (“Weighted Regressions on Time, Discharge, and
Season”) method, which has been shown to provide more accurate estimates than prior
approaches in a wide range of applications. Centered on WRTDS, this work was aimed at
developing improved models for constituent concentration and flux estimation by accounting for
antecedent discharge conditions. Twelve modified models were developed and tested, each of
which contains one additional flow variable to represent antecedent conditions and which can be
directly derived from the daily discharge record. High-resolution (~ daily) data at nine diverse
monitoring sites were used to evaluate the relative merits of the models for estimation of six
constituents — chloride (Cl), nitrate-plus-nitrite (NOy), total Kjeldahl nitrogen (TKN), total

phosphorus (TP), soluble reactive phosphorus (SRP), and suspended sediment (SS). For each
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