Reply to reviewer 3

Review of hess-2020_34 ‘Drivers of nitrogen and phosphorus dynamics in a groundwater-fed urban catchment revealed by high frequency monitoring’ by Yu et al. (2020)
Context – Goals
This paper presents a 12-month investigation of variations in nutrients and various water quality indicators at the Geuzenveld polder in Amsterdam through, mainly, in situ monitorings of the waters recovered close to a pumping station (allowing to regulate the water levels in the polder). The authors investigated variations among the datasets over 12 months, and tested the incidence of rain events, and pumping events. They’ve applied a mixing model to explain some of the observed variations. Several parts of this paper are highly speculative. Correlations between data, and several other issues, would need to be supported by statistical tests. There are no M&M sections on the statistical tests performed; except a presentation of the mixing model. The raw datasets and scripts should be presented in the suppl. materials. Conclusions are not always supported by the presented datasets, and are sometimes highly speculative. They need to be supported by other studies which are not always cited and explained. This paper will require major improvements to meet the scientific quality of HESS papers. Several parts of this paper will need to be re-written and re-considered after a presentation of the statistical tests.
We thank reviewer 3 for the time and effort put into reviewing our paper. The main point the reviewer 3 makes is to add more evidences to the patterns that we described qualitatively, using statistical summaries and tests. Our paper aims to improve understanding of the processes in a lowland urban water system which is fed by groundwater, and we have published previous papers about the regional patterns and the local water system, which included statistical approaches , including correlation analysis, linear regression and PCA analysis (Yu et al. 2018, Yu et al. 2019). For the present paper, we choose to focus on the temporal patterns and dynamics, using an end-member mixing model to infer the hydrological and biogeochemical processes, and developing hypotheses and suggestions for the main processes. The merits of the study are the prolonged and detailed, unique dataset that is provided, which allows for an understanding of processes at time scales that were never achieved in a similar urban catchment system. This approach was well acknowledged by reviewers 1 and 2 and their comments greatly helped to improve the reporting about the main results. We are not sure that statistical testing is the best approach in dealing with a complex dataset with high-frequency data, but evaluating the comments of reviewer 3, we choose to provide statistical inferences of all major graphs that we present and discuss in the paper. This way, the main message of the paper could further be strengthened. We choose to present the statistical outcomes in the Supplementary information, but mention the statistical summaries, including tests for correlation and correlation coefficients in the text, when we made a statement about our data. We believe this sharpens our results and discussion, for which we acknowledge and thank reviewer 3. Although we could not confirm all hypothesis that we posed in the paper, for example due to a lack of detailed ecosystems measurements of aquatic and benthic communities, we believe that the study helps to further study similar systems, eventually unraveling all processes and adding further experimental proof.
Major comments
1. L86, Please specify the possible “management strategies” and add references
Agreed. We inserted a section management strategies and added some references.
 “A deep understanding of the hydrobiogeochemical processes that control water quality dynamic would be a great asset for controlling eutrophication and improving aquatic ecological status (Fletcher et al., 2015; Díaz et al., 2016; Eggimann et al., 2017; Nizzoli et al., 2020).”
2. Fig. 1; picture is too dark and its resolution is too low; please position the temporary floating platform used for the monitorings on this fig. The Drain 3 sampling point should be indicated; Yu et al., 2019 should be cited in the legend
We provided a new Figure 1 as requested by all reviewers.
3. High and low frequency monitorings: How did you compute the confidence intervals / error bars on the monitored values? please clarify these issues.
We did not compute confidence intervals. Scatter plots of grab samples against high-frequency measurements are now provided to give an impression of measurement uncertainty. The correlations coefficients (R2, “Pearson” method used) between the high frequency data and the routine discrete sampling data from Waternet are 0.88 for EC (p-value < 0.05), 0.92 for NH4 (p-value < 0.05), and 0.97 for TP (p-value < 0.05). 
[image: ]


4. low frequency monitorings - L153 - “monitored at the pumping station” ; please clarify; where were these samples or values collected?
Figure 1 gives now more details about the monitoring location.
5. There is no section in the materials and methods regarding the statistical analyses of the datasets? please describe the statistical tests that were performed; which statistical packages were used? What was your experimental design regarding these tests?
In the methods section, we now describe the correlation analysis (method is “Pearson”) that was performed for all time series graphs provided in the paper. In order to confirm the qualitative statements about the temporal patterns that we describe at the 3 time scales, we choose 4-days averages for the seasonal time scale and the precipitation event time scale, and hourly for the pumping event time scale. These time intervals comply with the time scales over which the results were described and the interpretation was made. All the correlation coefficient tables were included in the the Supplementary information which is uploaded as well in the HESS system.
6. Fig. 2: please indicate in the legend that nutrients and other quality indicators were monitored at the pumping station; variations in the presented datasets should be supported by statistical tests; correlation tests between monitored values should be performed. All raw datasets should be presented in the suppl. Materials
We have indicated in Figure 1 where the monitoring location is situated. Correlation tables are now available for all graphics presented in the paper in the Supplement. All raw data will be made available through the Data Repository of the VU-university  which will be accessible once the paper is accepted for publication.
7. L219: “The wet season is distinguished by a higher frequency of pumping and lower water temperatures” ; please do statistical tests to validate these conclusions; when you indicate frequency, do you mean “volume”? please clarify
We performed a statistical analysis to distinguish the wet and dry season, as below:
“The wet season is distinguished by a higher average daily pumping volumes and lower water temperatures (Fig.2B) than the ones of the rest of the year (wet season: 997 m3/d, dry season: 787 m3/d)”
8. L221-222: “Especially in January and February 2017, there was a considerable period...”: please define a “considerable period” by using statistical tests; was that specific of that year?
Agreed. Changed “there was a considerable period that the water temperature was below 3 °C.” into “during which the water temperature dropped to below 3 ℃.”. We don’t think that all aspects in the paper need to be validated statistically; this information is easily extracted from the graphs itself.
 
It is not specific of the year. It is normal that water temperature goes below 3 ℃ in winter in Geuzenveld, see figure below (monthly average temperature from 2006 to 2018 measured by Waternet).
[image: ]However, these are monthly measurement. The water temperature is below 3℃ more often. The air temperature measured at a meteo station near the study area is shown as below. 
[image: ]                
9. After the pumps stopped, the surface water level recovered faster during the wet season (between October 2016 and 225 March 2017) than during the dry season? Comment: where is this shown? Please clarify
This is shown in Figure 2B as indicated. 
10. L226-227; L229; section 3.1.2: conclusions should be supported by statistical tests and should consider “confidence intervals” of the monitoring tools
We now provided correlation coefficient tables in the Supplement that quantify the evaluation in the text. Where appropriate, the correlation coefficients and p-values (H0 hypothesis: there is no correlation) are now given at the evaluation in the text.
11. Please show the position of the piezometer on Fig. 1; its GPS coordinates should be indicated in the materials&methods section
The position is indicated in Figure 1 and the GPS coordinates are added to the Data Repository.
12. L230; please cite a document for the “water level regulation of the boezem Haarlemsmeer”
We referred to: https://www.rijnland.net/actueel/water-en-weer/waterpeil
13. L254: “significantly increased” : which test was performed?
There was no test performed. We changed the wording “significantly” into “substantially”. It now reads:

“Before the middle of November 2016 and after March 2017, TP fluctuated around 0.5 mg L-1, but always below 1 mg L-1. TP concentrations substantially increased starting from the middle of November as did the variation over the day (Figure 2). “

[image: ]The Figure below illustrates the increase in variations over the day. We do not think any further statistical testing is necessary to confirm this result. For Figure S4, we calculated the difference between daily values (an average of the hourly data) in the time series of TP, the differences are shown in the figure below (added to the supplementary information):
Figure S4 Difference between daily monitoring values (an average of the hourly data) in the time series of TP 

The changes of the daily average concentration of TP are more substantial (the differences are in the range of -0.49 ~ 0.73 mg/L) from the mid November, 2016 to March, 2017 than the rest of the year (the differences are in the range of  -0.2 ~ 0.21 mg/L).

14. L259-263: correlation tests should be done between total Fe values and turbidity
Correlation test between total Fe and turbidity is 0.74, p = 0.0003. The scatter plot is shown as below.
[image: ]Line 261, added “and R2 = 0.74, p < 0.001” after “(Fig.2D”
15. L277: there are no red blocks in Fig.1; neither in Fig. 2???
Agreed. This is a typing mistake. 
Line 276-277, replaced “Fig.1 (red blocks)” by “Fig.2 (4 pink shades)”.
Line 680, replaced “red blocks” by “The 4 pink shades”
16. Section 3.3.1: datasets should be supported by statistical tests and should consider the confidence intervals of the monitored values.
We now provide correlation tables in the Supplement that quantify the evaluation in the text. Where appropriate, the correlation coefficients and p-values (H0 hypothesis: there is no correlation) are now given at the evaluation in the text.
17. L301-304: to be moved in the discussion
Agreed. 
Line 303, added “and turbidity” after “Peaks in P”. 
Line 304, added “2014 & ” after “Van der Grift et al.,”
Line 301-304, moved “In artificial lowland catchments, water systems are intensively regulated by pumping activity to prevent flood and drought. However, there is a substantial lack of knowledge about the possible consequences of such regulation on aquatic ecology and water quality. Peaks in P and turbidity by the activation of pumps was observed by Van der Grift in his high frequency monitoring campaign in an agriculture lowland polder (Van der Grift et al., 2014 & 2016).” to line 466.
Deleted line 466 “Van der Grift et al. (2014) studied agricultural areas and observed that P and turbidity were significantly increased by pumping events.”
18. Section 3.3.2: add statistical tests e. g. L309-310, correlation test between values, validate the seasonal effect, etc
We now provide correlation tables in the Supplement that quantify the evaluation of the seasonal effect in the text. Correlation coefficients and p-values (H0 hypothesis: there is no correlation) are now given at the evaluation in the text.
19. L310: “during events 2, 3 and 4, TP and EC are positively correlated”; which test? Please give the p-values, etc
We now provide correlation tables for Figure 4 in the Supplement (Table 7-10) that quantify the evaluation in the text. We provided  the correlation coefficients and p-values (H0 hypothesis: there is no correlation) for TP and EC at this time scale. 
20. Figs. 4; please clarify the legend and relation with Fig. 2. Add statistical tests to define which values are correlated, etc.
We now provide correlation tables for all parameters in Figure 2 in the Supplement (Table 1-3), quantifying the evaluation in the text. Where appropriate, the correlation coefficients and p-values (H0 hypothesis: there is no correlation) are now given at the evaluation in the text.
21. Please clarify what is correlated or not according to pumping
See comment 20.

22. Line 332 - “ This presumption is supported by the mixing model result of EC, which revealed close similarity to the measurements”.: comment - How did you test this similarity between monitored and modeled values? please give the details of this performance analysis in the result section
We now provide correlation tables for all parameters in Figure 3 in the Supplement (Table 4-6), quantifying the evaluation in the text. Where appropriate, the correlation coefficients and p-values (H0 hypothesis: there is no correlation) are now given at the evaluation in the text.
23. Too many citations of the figs in the discussion; several issues should be transferred in the result section
Here reviewer 3 deviates form reviewers 1 and 2. We choose to keep the current division of figures and text for the results and discussion sections.
24. L333: not clear
We rephrased this paragraph according to comment 60 by reviewer 1.
25. No cited literature in section 4.1 of the discussion ?
We now refer to Yu et al., 2019 and Walsh et al., 2005.
26. Fig. 6 should be presented in the results; the raw datasets should be presented in the suppl. materials. Any information on the confidence intervals for these datasets?
We choose to present this Figure in the Discussion part of the paper, as it relates to another dataset over a much longer period, which is used to check our hypotheses and give further proof as would be expected in a Discussion section. Our paper focuses on the new results of the 2016-2017 high-frequency time series and the intensified grab sampling during that campaign. We will provide these raw data of Figure 6 in the Data Repository. 
27. L362-364; 380-382, etc: please add statistical tests to support these conclusions
We indeed now provide correlation coefficient tables for all parameters in Figure 6 in the Supplement (15-18), quantifying the evaluation in the text. Where appropriate, the correlation coefficients and p-values (H0 hypothesis: there is no correlation) are now given at the evaluation in the text.
28. L365; 398: qPCR datasets to estimate the population levels of some of the organisms involved in NH4 assimilation, etc, would be interesting to support some of the conclusions reached in this paper
We agree with the reviewer but this is far beyond the scope of the present paper. It is definitely one of the ways forward, testing, validating or falsifying hypotheses made in this paper.
29. L401; Fig. 6 is indicated in relation with NO3 datasets; where are these data?
See reply to comments 2 and 9 of reviewer 1. NO3 is now integrally part of Figure 6 and the discussion. 
[bookmark: _Hlk41432878]Following the suggestion of reviewer 1 we deleted the lines: “Apart from primary production, NH4 can also be consumed through nitrification, i.e. oxidation of NH4 to NO3 by microbes (Zhou et al., 2015). The produced NO3 can be taken up by primary producers and by microbes reducing it to dinitrogen gas (denitrification and anammox (NO3 + NH4→N2 + H2O); Thamdrup and Dalsgaard, 2002; Kuenen, 2008). These NO3 consuming processes were very active as NO3 concentration were sometimes high (e.g.50 mg L-1) in street runoff samples (Yu et al., 2019), but low in surface waters (Fig. 6). ”
30. L417 “...significantly..”: please support this by a statistical test
We changed “significantly” into “importantly”. The pattern is clear and does not need further testing.
31. Scripts and data should be made available in the suppl. Materials
We prepared all our data to make it available on VU-university repository once the paper is accepted for publication. It includes the complete raw dataset, data processing and analysis scripts, as well as the data visualization scripts.
32. Section 4.4: speculative section on the importance of biotic processes (benthic algae, bacteria / nitrification-denitrification-anammox) in the variations observed in Fig. 2 and Fig. 6-> there are very few datasets on these issues (only chlorophyll a monitorings); it would have been relevant to add qPCR (variations in total bacterial numbers, cyanobacteria, denitrifiers, etc) assays to validate the inferences made in Fig. 7. This section need to be supported by more citations of the literature on similar issues.
We consider this outside the scope of our paper. The paper poses hypotheses based on the water quality campaign and addresses where abiotic, hydrological processes can no longer explain the nutrients behavior. Some of the hypotheses, especially the ones about biotic processes definitely need further elaboration and field experiments. Still, we think that the presented water quality parameters and time series allow us to make inferences about these processes, citing our previous papers and relevant literature.
We added the following sentences to make this point more clear in the text:
“In this study, we are lack of the relevant data to further test the hypotheses addressed. In the future studies, we recommend a comprehensive study on the sediment-water interface to further test and develop the knowledge of the role of the benthic zone in the pattern of nutrients dynamics. And a study on the limiting factors such as Nutrient sources and Physical dimension of water courses for ecological status would give more options of effective water quality management. Developing integrated model for artificial urban water systems can upscale the knowledge from catchment scale to regional scale  achieveingan intergrated and effective management of region water quality.”
33. L444-445: “... Phytoplankton biomass decreased because of competition for N or grazing activity...”; this is speculative – there are no data on grazing? At least add a reference on this issue to support this possibility
We changed the text to emphasize that Figure 7 is meant to summarize our hypotheses, which are not proven, but suggested based on the available data. 
“Figure 7 shows a conceptual diagram for the N and P dynamics in this lowland urban catchment during the four seasons which summarizes our hypotheses about the functioning of the system”
34. 445-446: not supported by the presented data
See reply to comment 33
35. Fig. 7; please cite in the legend all papers which made possible most of these inferences, and indicate which data presented in this paper added support for the presented scenarios
We prefer to mention the papers in the main text as we did.
36. L447- “.. relatively low in oxygen (because of warming)”; please add data which support this effect of warming on oxygen levels (or a citation)
Agreed. We performed a correlation analysis of the parameters. Oxygen has negative correlation (p <0.05, “pearson”) with water temperature in a statistical test. However, there might be more reasons contributed to the low oxygen level, such as oxygen consuming process such as denitrification and organic matter (dead algae) decomposition (references). We adapted the text to read: “and relatively low in oxygen due to the continuous supply of anoxic groundwater, the mere absence of O2 -rich runoff, the oxidation process of Fe(II) and possibly by microbial organic matter decomposition during warm periods with relatively stagnant water)”.
37. L448 – “... Biological activity declined (colder and less light)...”: there are no data on these issues; following sentence is also an inference from the literature and not from the presented data
Primary production is determined by sunshine and temperature (reference). The trend of the temperature is shown in Figure 2 in the paper. The trend of sunshine duration is shown as below, which is added to the supplementary information (Figure S5). The sunshine duration starts to decline from autumn. The lowest period is from November to February.
The following sentence “Moreover, the redox zone moved from the sediment-water interface into the water column” is indeed an inference from literature. However, it is the common situation in the Netherlands. We now refer to Van der Grift et al. 2014 & 2016 (see the original manuscript).
[image: ]Figure S5 Sunshine duration (hours per day in each month)

38. L463 – “this accelerates the further aggregation of the iron complexes...” ; this is speculative / not based on the presented data; add arguments (a citation) to support this conclusion or delete
We adapted the wording to emphasize our inference: 
“Yu et al. (2019) showed that precipitation runoff delivers particles and O2 to the ditches. We suggest that this accelerates the further aggregation of the iron complexes; the resulting larger particles more readily settle to the bottom, causing a reduction of turbidity during events (Fig. 4).”
39. L464 – “...The resulting larger particles more readily settle to the bottom..”; comment : no data on this issue; add a citation to support this conclusion or delete
See reply to comment 38
40. L473 +– “... the water was highly turbid because of the formation of iron hydroxide colloids in the water column..”; “..The activation of the pumps caused export of these colloids and particles and thus reduced turbidity ...”– comment : no data on this issue / have you monitored “particle sizes”? please add these datasets; or add a citation to support this conclusion or delete
We rephrased the text as our original statement was too bold: “We explain the reduced turbidity after a precipitation event as a result of the activation of the pumps which caused the export of the turbid water towards the receiving boezem in combination with aggregation of ironhydroxides in the water column and subsequent settling of the aggregates due to the supply of new O2-rich water (Fig.5 event 2, see also Van der Grift 2014)”.
41. Fig. 8 should be presented in the M&M and result sections. Please show on Fig. 1 where these monitorings were performed
The monitoring was performed at the monitoring location as depicted in Figure 1. This was indicated in the Figure caption. We choose to present this in the discussion part of the paper as it deals with the consequences of the work, translating it into fluxes and loads which are relevant for water management, which is dealt with in the subsequent section 4.6.
42. Only fig. 7 should be cited in the discussion; other figs should not; all data presentation issues should be moved from the discussion into the result section
We choose to keep the original structure, as we think it improves the readability of the work and was well received by reviewers 1 and 2.
43. Discussion is too long; please simplify but avoid over-interpretation of the datasets (conclusions should be strictly based on statistically well supported trends)
The objective of our paper is not only to present our measured datasets and derive statistically underpinned conclusions. As our datasets are complex by nature, with many interactions and feedbacks between the measured and unmeasured parameters, we also set out to form new hypotheses about the driving processes that can explain the observed abiotic water quality behavior. Further research indeed needs to confirm or falsify these hypotheses. We believe that reviewer 3 underestimates the value of our hypotheses in such complex “natural” systems outside a laboratory setting where we cannot control all aspects. For example, based on this research we are now keen on initiating a follow up research where we will set out to measure the redox-profile in the ditch sediment and how this is affected by bentic algae, as this became an important hypothesis to explain observer P and NH4. We therefore believe, that the ideas and hypotheses about the driving mechanisms in such a complex dynamic system are of even more value (to us) than the statistically significant relations between measured parameters. We did perform the  test and correlation analysis where we could, which indeed helped to strengthen our inferences from the visual inspection of the temporal patterns. Though we believe that the length and structure of the discussion is in correspondence with the data that we provide and for which we pose the hypothesis of the functioning of the water system.
44. L499 “..Iron redox chemistry was the dominant process controlling the P dynamics in shallow groundwater fed ditches”; comment: dominant over which other processes??? Please clarify and give arguments / which data demonstrate clearly this relation? Datasets present total Fe values and total-P; have you done correlation tests?
We replaced “dominant” with “determining”. We provided the correlation tests which confirmed the relation between Fe and P (Supplementary information Table 1, R2 = 0.65, p = 0.002). Moreover, the Fe and P data from grab sampling were presented already in Yu et al. 2019 and further evidence stems from Van der Grift et al. 2014&2018 which we cited in the respective sections. We did not want to include references in the conclusion section.
45. L503 – L508 “..mostly in the form of iron hydroxides”: comment – did not see any datasets on this issue? Please limit your conclusions to the points that were investigated in the paper
We also use the work on the same catchment that was referred to extensively in the paper (Yu et al. 2019). We did not want to include references in the conclusion section.
46. L510 – “...by intensifying iron oxidation and precipitation...” : comment – did not see any datasets on this issue? Please limit your conclusions to the points that were investigated in the paper
See comment 45.

Minor comments
1. In the introduction, L84: “.. to understand the mechanisms that control the dynamics of N and P in urban delta catchments..”; please clarify by changing “mechanisms” by “ the hydrobiogeochemical processes that control...”
Agreed, see Major comment 1 (Reviewer 3).
2. L115: “During rainfall events, the surface water level will rise faster”; please be more accurate or add a citation on these issues.
Agreed.
changed “ will rise” into “rises”
added “(Fig.2A)” after “faster”
3. L17, please put the month before the year
Agreed.
moved “March” before “2016”
moved “June” before “2017”
4. Doi numbers have not been indicated for the cited papers
Our experience is that this will be done automatically by HESS.
5. L43; why “pivotal”? Explain
“pivotal” means “of crucial importance in relation to the development or success of something else”. And researches (e.g. Nyenje, et al., 2010; Toor et al., Paerl et al., 2016; 2017; Le Moal et al., 2019) have reported the necessity of developing the understanding on nutrients dynamics for eutrophication alleviation.
6. L49; please use another term than “preferred” ; most effectively uses NH4 for protein synthesis
Not agreed.
7. Several sentences are too long; please simply at least the following sentences e. g. L36-39; L62-65; 160-163; 356-359
Agreed.
Line 37: added “. The identified sources of nutrients are ” after “P”
Line 37: deleted “in cities with combined drainage systems”
Line 64: replaced “2019),” by “. The retained P are ”
Line 160-163: replaced “To release all Fe that may have sorbed or precipitated during storage, we added 1 or 0.5 ml HCl in the water samples to dissolve eventual flocks, homogenized the samples in an ultrasonic bath for 24h, shook again to break down all the flocks, sampled 10 mL of the water with pipet into a Teflon bottle, added 3.2 mL HCl : HNO 3 3:1 for extraction, and subsequently put them in a stove at 90 °C for 24 hours.” by “To release all Fe that may have sorbed or precipitated during storage, we added 1 or 0.5 ml HCl in the water samples to dissolve eventual flocks. Then the samples were homogenized in an ultrasonic bath for 24h, mixed again to break down all the flocks. For extraction of all the Fe, transferred 10 mL of the homogenized sample into a Teflon bottle, added 3.2 mL HCl : HNO3 3:1 , and stored in a stove at 90 °C for 24 hours.”
Line 356-359: replaced “While NH4 dynamics during winter can be explained by mixing, this is not the case during spring and summer because biological processes are then overruling physical mixing. This resulted in much lower measured NH4 concentrations than calculated by our conservative mixing model during the growing season, benthic and planktonic primary producers (e.g. phytoplankton) assimilate nutrients and are an important factor controlling nutrient dynamics in rivers, lakes, streams (Hansson, 1988; Jäger et al., 2017).” by “NH4 dynamics during winter can be explained by mixing. However, during spring and summer  biological processes are then overruling the mixing process. It resulted in lower measured NH4 concentrations than the modeled during this period. Studies have shown that benthic and planktonic primary producers (e.g. phytoplankton) assimilate nutrients and are an important factor controlling nutrient dynamics in rivers, lakes, streams (Hansson, 1988; Jäger et al., 2017).”
8. L74: “In recently years » ; to be changed
Agreed, changed “In recently years” into “In the past few years”.
9. L75, Please define “high frequency technology”
Agreed and done.
Line 75, added “the development of new sensors and sampling technologies allow us to get data with substantially shorter intervals. In this paper, the high frequency monitoring technology is referred as automatic monitoring program with sampling and analyzing frequencies that are sufficient for obtaining detail water quality variation information. ” after “In the past few years”.
Changed “, high frequency” into “High frequency”.
10. L89-90: last part of this sentence is not needed i. e. “... unraveling the hydrological and the reactive biogeochemical processes that control the nutrient 89 dynamics at these 3 time scales”
Agreed. Deleted “, unraveling the hydrological and the reactive biogeochemical processes that control the nutrient dynamics at these 3 time scales”.
11. L118; replace pump by “pumping”
Agreed. Replaced “pump” by “pumping”.
12. L135: “calibrated” instead of calibrating
Agreed. Replaced “calibrating” by “calibrated”.
13. L146: “times”; “lightening -> lightning,
Agreed. Replaced “time” by “times”, replaced “lightening” by “lightning”.
14. L153-154; 164: not clear; to be re-worded
Line 153-154: “Since 2006, Waternet has monitored the water quality with a frequency of 12 times per year by sampling at the pumping station of Geuzenveld. Between 2016 and 2017, the sampling frequency was increased to twice per month.”
Line 164: Clarified as: “Then the samples were homogenized in an ultrasonic bath for 24h, mixed again to break down all the flocks. For extraction of all the Fe, we transferred 10 mL of the homogenized sample into a Teflon bottle, added 3.2 mL HCl : HNO3 3:1 , and stored in a stove at 90 °C for 24 hours. The final solutions were analyzed by ICP-AES. Blanks were included and treated identical to samples.”
15. L161: shook -> mixed
Agreed. Replaced “shook” by “mixed”.
16. L169: inlets -> inputs
Agreed. Replaced “inlets” by “inputs”
17. L170: outlets -> outputs
Agreed. Replaced “outlets” by “outputs”
18. Fig S1; change valid for validated; please indicate color code in the legend; please perform and indicate the p value for the correlation test. Description of Fig. S1 in this suppl. material should be deleted.
Agreed.
Changed “valid” into “validated”.
Replaced the figure by the one below: 
[image: ]
[bookmark: _Hlk41420842]Added “(R2 = 0.71, p-value < 0.05)” after “EC and Cl”
Deleted “In the study area, groundwater is the water resource with the highest Cl concentration, and contributes most of EC. Thus, road salt was presumably the contributor to the relatively higher EC from the continuous measurement during winter. Cl subsequently will be expected to be significantly elevated during winter as the same time of the rise of EC. However, neither significant rise of EC nor Cl was observed in the discrete sampling data as shown in the figure.”
19. L189: please delete “sourced from groundwater”
Agreed. Deleted “sourced from groundwater” in line 189.
20. L191-192; to be moved in the results or discussion section
Agreed. Move line 191-192 “By comparing the modeled EC, NH 4 -N and TP with high frequency measurements, potential processes that might deprive or enrich nutrients along the flow routes were inferred from the discrepancies between the modeled and the measured data.” to line 266 after “...plotted in Figure 3.”
Deleted “EC, NH4-N and TP”.
Added “the” before “high frequency measurement,...”.
21. L207-212: to be deleted
Agreed. Deleted line 207-201.
22. Please avoid citing figs in the discussion
We did not think this is sensible, as it would reduce readability of the paper.
23. Fig. 5; translate the “x” axis
Agreed, changed accordingly.
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