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General comments: The manuscript of Granger et al. aims at comparing in-situ high
frequency water quality analysers and sensors with conventional water sample collec-
tion and laboratory analyses, focusing on phosphorus and nitrogen species. Although
the topic offers potential for an in deep analysis of the precision of high frequency wa-
ter quality measurements the present paper offers only a very narrow view of the topic
with regard to investigated compounds, range and amount of analysed data and ana-
lytical devices. The main concerns I have are as follows: Regarding NOx-N analysis
only the Nitratax UV sensor is included in the study. Although the tested sensor could
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provide comparable data to the measured using samples analysed in the laboratory,
this sensor is one with the lowest precision of devices currently on the market (0.5 mg
NOx-N L-1). Other sensors have much higher precision. This fact is not discussed
in the paper and may result in a misleading assessment of optical nitrate sensors.
A comprehensive analysis of most important UV sensors has already been given by
the USGS some years ago (https://pubs.usgs.gov/tm/01/d5/) (2013). This study is not
cited in the manuscript. The abstract suggests that always a choice has to be made
between high frequency measurements of low precision and low frequency measure-
ments of high precision. This is not proofed by the results. I cannot follow this arguing
because at least in case of nitrate optical high frequency measurements do not show
inevitably lower precision than laboratory measurements if the sensors are accurately
maintained. Studies using high frequency in situ data mostly validate the sensors with
laboratory data. This is true for optical sensors, see e.g. Pellerin et al. 2015, Heffernan
and Cohen 2010 as well as for Phosphax analysers (e.g. Halliday et al. 2014). There-
fore a rigorous analysis of the available literature on the precision of high frequency
measurement devices would likely give a comprehensive picture on the measurement
uncertainties related to these analysers. This is not the case for the presented study. A
comprehensive analysis of already available studies and a discussion on how the given
results fit into this picture is missing. The amount of data presented in the manuscript
is small. Only one runoff event of each catchment has been included in the analyses.
Because all samples were taken on the same dates the range of data is narrow and
very similar for all three catchments. For example all SRP values of the three catch-
ments range between 0-70 µg P L-1. Also NOx-N ranges are similar within the three
different catchments during the analysed event (below 5.1 mg N L-1). This limits possi-
ble conclusions from this investigation. Furthermore a discussion on other P analysers,
e.g. Cycle-PO4 (Wetlabs), Cohen et al. (2013), which may provide different results,
is missing. It is well known that other compounds like e.g. turbidity may interfere with
nitrate sensor measurements and may affect the precision of measurement. But the
presented study does not include further compounds, even not in the discussion. This
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strongly limits interpretation of the results. Another important limitation of the NH4-N
analysis is given by the fact that the in situ analyser has been used for data ranges
which were well below the detection limit of the instrument. Therefore I cannot under-
stand why this analysis has been carried out at all. Because of all these limitations I do
not see that the manuscript offers important outcomes beyond what already is known
and therefore I cannot support the publication of the manuscript in HESS.
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