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A B S T R A C T

Monitoring data collected from rivers are used to support assessments of the quality of the river environment and
help decision makes formulate appropriate management plans. Therefore, accurate and precise estimates of
constituent fluxes in streams and rivers are important. However, seasonal errors have not received enough
attention and the published results have rarely been verified by other methods. In this study, the error associated
with sampling frequencies (3 daily, weekly, 2 weekly, 4 weekly, 6 weekly, 8 weekly) and seven load estimation
algorithms were examined. Seasonal and annual total N loads were estimated and wavelet coherence was used as
a reference. In order to reduce the contingency of the results, three years data were used and total N (with
17.53% particulate N, 58.70% NO3

−-N and 23.77% other dissolved N fractions) was chosen to reflect water
quality parameters. Results indicated that 2 weekly sampling frequency and algorithm F (linear interpolation)
are sufficient for evaluating the characters of annual total N load in Fengyu River Watershed with 5% RMSE
(root-mean-square error). There was a large RMSE (3.97–44.66%) in summer with a high CV (coefficient var-
iation) (35.2%) for total N concentration. These results can serve as a useful reference for decision makes who
need to establish monitoring programmes in watersheds with similar characteristics.

1. Introduction

In recent decades, numerous monitoring projects have been con-
ducted to assess water quality degradation in riverine systems (Hudnell,
2010; Richards et al., 2008; Vörösmarty and Meybeck, 2004; Walling
and Webb, 1996). Such monitoring programs have been conducted to:
(i) assess current water quality conditions (Roygard et al., 2012); (ii)
distinguish between point and non-point pollutant sources (Roygard
et al., 2012); (iii) provide data for watershed modeling (Gassman et al.,
2007; Ullrich and Volk, 2010); (iv) report field boundary conditions
and monitoring time to evaluate long-term trends in river loads (Brauer

et al., 2009; King and Harmel, 2003); and (v) evaluate the effectiveness
of best management practices to guide policy and management deci-
sions (Brauer et al., 2009; King and Harmel, 2003; Lennartz et al., 2010;
Snelder et al., 2017). Ideally, the uncertainty of monitoring data (in
terms of accuracy and precision) would be minimized by using appro-
priate collection and analysis methods, and estimates of the uncertainty
would be reported alongside the data to guide data users (Birgand et al.,
2010; Harmel et al., 2009; Moatar et al., 2013). However, the error in
annual constituent load estimates relative to the “true” reference load
may reach ± 100% in some cases, which limits the usefulness of the
data (Walling and Webb, 1981; Yen et al., 2016).
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