
 

 

Response le er to the reviewers: Manuscript hess-2022-426 
In this response le er, the reviewer’s comments are in italic bold black, our responses are in blue 
and significant new text added to the manuscript are in italic green. Changes made in the 
manuscript are tracked and line number referred to the revised manuscript. 

Reviewer #1 5 
General comments 

The authors collected a valuable data set on DOC export in small catchment, which is partly 
covered by peat. They highlighted the relationship between water table depths and DOC export, 
calculated area specific DOC export and analyzed DOC export mechanisms during individual 
flood events. Their data contributes to the ongoing discussion on mechanisms for DOC 10 
mobilization and its link to hydrological connectivity. I generally think that the paper is worthy 
for publication. However, there are a few points that need to be carefully addressed, especially 
regarding the calculation of area specific DOC export and peatland coverage. 

We thank the reviewer for the construc ve comments that will help to improve the manuscript. 
Also, we are pleased the reviewer recognize the overall quality of the study presented here. We 15 
will make sure to carefully respond to the comments you addressed.  

A large part of your paper focuses and the difference between peat-covered and not peat-
covered area. In L128 you mention the surface, however, you do not explain how you assessed 
peat coverage in your catchment. I think this would be very important regarding how important 
these areas are for your argumentation. 20 

You men oned an important omission in our manuscript which was added in the study site. The 
peatland surface area was determined by GIS so ware and based on a lidar data.  

Line 130-138: “The catchment and peatland areas were determined through ArcGIS Pro 2.8.0 
based on LiDAR images taken in 2004 (source: Hydro Quebec) and an aerial image from “World 
Imagery ArcGIS” taken on 8 May 2017 (resolu on of 0.5m). The LiDAR images and generated 25 
databases were used by extrapola on to determine the Digital Eleva on Model (DEM). The tools 
“flow accumula on” and “watersheds” in ArcGIS Pro 2.8.0 were used to generate the hydrological 
network and associated catchment area.  A supervised classifica on of vegeta on was conducted 
to delineate the peatland ecosystem boundaries within the catchment using the tools “create 
signatures” and “maximum likelihood classifica on”. Lidar data covering the study site and 30 
provided by Hydro-Québec.  

Also, your argumentation in section 5.2. is unclear to me. Of course, area specific DOC export 
increases with decreasing surface area. To switch between different surface areas according to 
flow, you need to be very sure of which area actually contributes to DOC export. In L424-430 you 
argue that peatlands are probably contributing less to DOC export during low flow periods 35 
because of a missing hydrological connectivity, so you use the total surface area to calculate 
area specific DOC export. You argue that during high flow the peatlands become more 
important for DOC export, therefore you use the smaller peatland-covered surface to calculate 
specific DOC export. But in my point of view, this leads to an overestimation of specific DOC 



 

 

export. How can you be sure that the rest of the area does not contribute to DOC during high 40 
flow? Would a higher hydrological connectivity not lead to a larger contributing area rather 
than a smaller one? This needs to be made clear. In this context, it would be useful to understand 
where the peats are located. Are they further away from the stream (this would be unusual) 
and therefore connected only during high-flow? Would it be possible to highlight peat-covered 
areas in Figure 1? 45 

In your comment, you discussed about the per nence of the specific DOC export calcula on (by 
switching between peatland surface area and catchment area depending on hydrological 
condi ons of high flow and low flow respec vely).  

First, the hypothesis is not that “peatland contribu ng less to DOC exports during low flow” but, 
because the hydrological connec vity between the peat and the stream is not important as during 50 
high flow (see Fig. 2 and in sec on 5.1, line 399-402 of the submi ed manuscript) we chose the 
most conserva ve surface in the specific DOC export calcula on (i.e., catchment surface area). We 
clarified this point in the revised manuscript. 

Line 472-474: “This approach relates to the hypothesis that DOC exported during high-flow is 
mainly derived from the peat lateral export while during low-flow, the hydrological connec vity 55 
between the peat and the stream is not clear (Fig. 2.a).” 

Second, you men oned that as the hydrological connec vity is supposed to be larger during high-
flow periods, the contribu ng surface should be larger. In our situa on, the challenge is to 
determine the specific contribu on of the peatland (within the catchment). We agree that the lack 
of source inves ga on cannot exclude the considera on of other sources than peatland during 60 
high-flow periods. However, studies on C-Q rela onships conducted into mixed catchments, or 
catchment with a small surface covered by wetlands (including peatlands), showed that pa erns 
of DOC mobiliza on observed in our study site brings specific features of mobiliza on pa erns 
a ribute to wetlands. Then, 5.2 sec on of the manuscript was enhanced to clarify our 
argumenta on. 65 

Line 474-494: “Although the absence of DOC sources inves ga on within the catchment, the C-Q 
rela onships might help understand DOC sources through hypothesis made on peatland lateral 
flow pathways within the catchment. During the studied floods episodes, C-Q rela onships 
exhibited homogeneous pa ern characterized by an clockwise hysteresis and increases in DOC 
concentra ons during the rising limb of the flood (Fig. 5). We previously interpreted them as the 70 
subsurface runoff in the DOC-rich acrotelm, caused by the rise of the water table (see sec on 5.1) 
and leading to the progressive reconnec on between peat-derived DOC sources and the stream 
during flood events (Tunaley et al., 2016). 

Understanding the DOC lateral transfer pathways is important to resolve the challenge of 
characterizing DOC sources and to es mate the contribu on of forested soils which covered 17% 75 
of the studied site. In a mixed headwater catchment covered by only 22% of peatlands in riparian 
zones, Dick et al. (2015) es mated that 84% of exported DOC was derived from peat soils.  In 
catchments dominated by mineral forested soils, Raymond and Saiers (2010) observed clockwise 
hystere c loops, caused by the progressive deple on of available soil-derived DOC during the rising 
limb of the flood. Contras ngly, an clockwise hystere c loop combined with an increase of DOC 80 
concentra ons during the rising limb was also observed from forested catchment. Despite the 



 

 

dominance of forested area, authors a ribute those rela ons to the contribu on of riparian 
wetlands to DOC exports (Pellerin et al., 2012; Strohmeier et al., 2013). In our site, forested areas 
are mainly located on the west border of the catchment and some patches are in upstream sec ons 
of the stream, while riparian areas in the downstream sec on is composed of peat (Fig. 1). This 85 
tends to even more moderate the importance of forested area in DOC exports contribu on.” 

We argue that this pragma c approach provides a more accurate es ma on of the specific DOC 
exports from the peatland, although it generates a small overes ma on since DOC export from 
other land covers are assumed to be negligible.” 

Finally, as you suggested, the figure 1 was changed by a map dis nguishes the surface area of the 90 
catchment covered by peat i.e., peat vegeta on (and other components of the catchment such as 
forested areas i.e., non-peat vegeta on, sand deposits and pools). This representa on should 
provide a be er view of the peatland posi on within the catchment, following your sugges on.  

  

Figure 1. Map of the land cover of the Bouleau catchment which distinguishing areas covered by the drainage stream, 
sand deposits, pools, non-peat vegetation and peat vegetation. 

 



 

 

I think the clustering of events is very interesting and well done. However, I think that one 95 
important parameter is missing. What was the event size of these events? Was event size 
different between the clusters and did therefore influence DOC export in different ways? I think 
that you could elaborate much more on the reasons for the occurrence of the different event 
types (see specific comment). 

We thank you for no cing the quality and the relevance of the clustering. If by event size you mean 100 
precipita on event size, unfortunately, we did not have this informa on for two individual events: 
events Aa and Ab. This informa on was added to the “Rainfall” sec on in material and methods.  

Line 225: “Rainfall was measured from July 2018 to May 2020 using a l ng bucket rain gauge 
(Onset, 0.2 mm).”  

A men on was also added to the sec on describing the cluster in material and methods.  105 

Line 315-316: “As precipita on data were not available for all events (i.e., Aa and Ab), 
precipita on-related variables were excluded from the clustering to keep the maximum number of 
events.” 

Also, it is because of the absence of precipita on data for the complete me series that we used 
the term “flood event” rather than “storm event” along the manuscript since our analysis is based 110 
on WTD rather than rainfall. We invite the reviewer to look at Fig 3a to visualize the complete 
rainfall me series and the period when data is missing (before 31 July 2018). 

In this context, we would not exclude these events because of the absence of precipita on data 
while, on the other hand, we had variables and indices that could give a good understanding of 
DOC export pa erns during flood events.  115 

However, we consent that the discussion and par cularly in sec on 5.3, we did not support our 
interpreta on with precipita on events while it is a good indicator of what is happening in our 
catchment. Consequently, the discussion was adjusted to incorporate elements of discussion on 
precipita on. 

Line 545-547: “While the cluster 1 was characterized by a ΔWTD slightly higher than the average 120 
(Fig. 6b) and despite precipita on event 2 days before the flood (AP2) which was twice lower 
cluster 2 and more than three mes lower than cluster 3, it also presented the lowest WTDini al 
(-0.30 m; Table 3).” 

Line 556-559: “The high WTDini al might indicate that these events succeeded a previously ‘wet’ 
period which was confirmed by higher precipita on 14 days before the event (Table 3) compared 125 
to cluster 1 and similar to cluster 3 but also by a P-Q lag me (i.e., the lag me between the 
precipita on event and the increase of discharge in the stream) lower than other clusters (Table 
3).” 

Line 566-569: “Event Bb, which is the only one with precipita on data, exhibit the highest 
precipita on during the flood event but also the highest AP2, more than three mes higher than 130 
cluster 3 and two mes higher than cluster 2 (Table 3).” 



 

 

Line 580-581: “The event Bb presented highest AP2 and total precipita on (Table 3) leading to an 
important ΔWTD (Fig. 6.b).” 

You often write C (in units) but I think you mean DOC. Either use DOC or make clear in the 
beginning that C refers to DOC in your case. 135 

As you rightly men oned, units of DOC exports should be in g m-2 y-1. The unit was corrected in 
the manuscript and changes were reported in the specific comments sec on.  

Specific comments 

L25 – Could you state at which interval you monitored the WTD? 

The measurement interval was added to the phrase. 140 

Line 26-27: “Hydrological variables, such as stream outlet discharge and the peatland water table 
depth (WTD), were con nuously monitored at 1h intervals for 2 years.” 

L45 – Please insert „it“ before „is crucial”. 

“It” was added before “is crucial”. 

Line 47-48: “In the context of a net ecosystem carbon budget, quan fying DOC exports, as well as 145 
par culate organic carbon (POC) and dissolved inorganic carbon (DIC) exports, it is crucial to 
evaluate how much carbon is lost through this pathway (Webb et al., 2019).” 

L58 – Do you mean “Strong positive relationships”? Otherwise, one could think that there were 
strong relationships (which might be negative) and positive relationships (which might be 
weak). 150 

The phase was corrected according to your comment. 

Line 60-62: “Strong  posi ve rela onships have already been established between the surface of a 
catchment covered by peat and the exported DOC to surface waters (Bille  et al., 2006; Laudon et 
al., 2011; Olefeldt et al., 2013).” 

L63 – Consider inserting “total” before “surface”. 155 

We think that the “total” is implicit but was added to the phrase. 

Line 64-67: “Most of the previous studies have presented DOC exports normalized to the total 
surface of peatland-dominated catchments rather than normalized to the peatland surface area 
within the catchment (Köhler et al., 2008, 2009; Worrall et al., 2009; Dinsmore et al., 2013; Dick et 
al., 2015), possibly leading to underes ma ng DOC exports.”  160 

L91-L92 I agree, but could you add references for this statement and give possible explanations? 
Also, some studies have shown that dry conditions could hinder DOC production (e.g. see 
references within Kalbitz et al. (2000)) 



 

 

Per nent references were added to support this statement.  

Line 94-95: “Previous studies have highlighted that those long periods between rainfall events 165 
favour DOC produc on (Clark et al., 2007; Glatzel et al., 2006; Grand-Clement et al., 2014).”  

L195 At which depth were the wells installed? 

Wells were installed at two meters depth into the peat as it was now proceeding in the method 
sec on, 

Line 216-218: “Water table depth (WTD) was recorded hourly at the six wells (Fig. SI.2) inserted at 170 
about two meters depth into the peat and equipped with a water-level data logger (HOBO, Onset, 
USA) for con nuous hourly measurement of WTD and temperature, from June to October 2018 
and from June to October 2019 as described in Prijac et al. (2022).” 

L122 – Do you have an idea about how this microtopography could influence the DOC dynamics 
at your sites? Recent studies have shown that microtopography can be important for chemical 175 
and hydrological processes (Blaurock et al., 2022; Diamond et al., 2021; Mazzola et al., 2021). 

Parallels works conducted in our study site about CO2 and CH4 emissions, which will soon be 
submi ed, will integrate the effect of microforms on those fluxes. However, our work did not 
integrate this variable into our study despite the fact that we are concerned that it also could play 
a role in DOC dynamics. It is also due to the sampling design. Indeed, wells were installed from the 180 
top of the bog dome to the stream outlet rather than in different microforms. Then, we 
unfortunately do not have a sa sfying resolu on to explore this aspect of DOC dynamics. 

L133 This number doesn’t seem to be correct. 

The correct number is 191.5 degree days above zero and was corrected into the manuscript. 

Line 142-143: “An average monthly posi ve temperature occurs from May to October with 191.5 185 
growing degree days above zero (Havre-Saint-Pierre meteorological sta on, mean 1990–2019, 
Environment of Canada).” 

L137 This is not really the event size but rather the daily precipitation. But do you have event 
size data as well? This would be interesting as daily precipitation only gives us an average.   

Daily precipita on is here to describe meteorological data for the studied site. The precipita on 190 
event was more effec vely used in following sec ons of the manuscript, and also was more used 
in the manuscript in order to support interpreta on about the clustering as you can see in general 
comments of our response (line 90-121 of the present document). 

L175 How many samples did you use to calibrate? In Figure 3, it looks like you took 6 samples, 
which would be a very low number for a calibration. Do you have the calibration curves and R2 195 
values? You could maybe add them to the supplementary material. 

The number of samples taken for fDOM calibra on (n = 69) was added to the manuscript.  



 

 

Line 176: “During the 2018 and 2019 growing seasons, punctual water samplings were taken in 
the stream (n = 69).” 

In addi on, calibra on curves were added to the supplementary informa on (Table SI.1) and the 200 
table was referred in the method sec on of the manuscript. 

Line 185-187: “The fDOM measurements were used to determine DOC, considering the 
rela onship f(fDOM) = [DOC], where fDOM is the corrected signal fluorescence of DOM measured 
in quinine sulfate units (QSU) and [DOC] is the dissolved organic carbon concentra on in mg C L-1 
(Table SI.1).” 205 

L192 Which uncertainties do you mean? Can you specify? 

The necessity to use modelled discharge values during the spring thaws was caused by 1) the 
damaging of SR-50A distance sensor during the 2019 spring thaw and 2) by the impossibility to 
measuring discharge during the spring thaw because the water level in the stream exceeds the “V-
shaped” weir and the stream got out of its bed. The sec on was clarified in the manuscript. 210 

Line 209-214: “Discharge monitored data during the spring thaw was not available due to the 
absence of monitored data from the ultrasonic distance sensor SR-50A during 2019 spring freshet, 
because the sensor was damaged during the flood and because of measurements during 2020 
spring thaws cannot be measured as the flooded sec on exceed the stream bed and the Thomson’s 
triangular notch equa on cannot be applied. Consequently, daily water discharge was modelled 215 
during the whole studied period, using the Peatland Hydrologic Impact Model (PHIM) developed 
by Guer n et al. (1987) and detailed by Riahi (2021).” 

L206 Did you also measure snowfall? Was snowfall counted as precipitation? 

Unfortunately, Snowfall was not measured in our site during the study period. However, 
precipita on measurements at Havre-Saint-Pierre airport men oned that, in average, snowfall 220 
account for 58% of the annual precipita on (line 133).  

L220 The 10th quantile of which period? 

As the methodology was slightly modified, this phrase was removed.  

L290-293 Do you need all the decimals here? The error margin is probably much larger. 

We kept three decimals along the manuscript for discharge values presented in m3 s-1. 225 

Line 328-331: “The average annual Q was 0.020 m3 s-1 in 2018–2019 and 0.017 m3 s-1 in 2019–
2020. During the growing season, the lowest monthly average discharge occurred in July of each 
year, with 0.010 m3 s-1 in 2018–2018 and 0.007 m3 s-1 in 2019–2020. In 2018–2019, the highest 
discharge was 0.068 m3 s-1 measured in June 2018 and in 2019–2020 it was 0.100 m3 s-1 
measured in September 2019” 230 



 

 

L315-L316 Maybe I missed it, but I think that you do not further elaborate on the importance on 
porewater temperature for DOC stream concentrations. Does the porewater temperature add 
information to stream temperature? What could be reasons for the negative correlation? I 
wonder why this is brought up here quite prominently but then not used in the discussion. 

The rela on between peat porewater temperature was men oned here as its importance 235 
emerged in the random forest. However, this informa on is constrained to the above men oned  
applica on (i.e., Random Forest model) and did not give be er informa on than hydrological 
variables (WTD and Q) when considered/plo ed individually against DOC concentra ons. 
Consequently, this phrase was removed from the manuscript.  

L323-324 I think it would be okay if you mention the rounded values again. 240 

The catchment and peatland surface area presented here corresponds to the values used to 
calculate specific DOC exports. Given the importance of these values for our study, we think it is 
meaningful to keep them not rounded in the manuscript. 

L401-402 With accretion you mean an increase of DOC concentrations in the stream? I am not 
sure if accretion is the right word here? Maybe accumulation? Or maybe add “in the stream”. 245 

As you rightly suggest, we added “in the stream” in the phrase. 

Line 443-444: “The posi ve FI and β index (Table 3 and Fig. 5) indicate accre on of DOC in the 
stream during flood episodes and reveal a transport limita on of DOC (Vaughan et al., 2017; 
Zarnetske et al., 2018).” 

L432 These numbers refer to DOC only. If you use C, this would include DIC and POC in my point 250 
of view. As your write later, DOC only accounts for a small percentage of total C exports. 

For all numbers presen ng DOC exports, the units are changed from g C m-2 y-1 to g DOC-C m-2 
y-1.  

Line 494-495: “The annual exports using this approach were 1.9 g DOC-C m-2 y-1 in 2018–2019 
and 1.3 g DOC-C m-2 y-1 in 2019–2020.” 255 

Line 506-507: “In this study, DOC exports are lower than those previously measured in undisturbed 
boreal peatland drainage streams, which varied from 3.7 to 18.0 g DOC-C m-2 y-1 (Köhler et al., 
2008, 2009; Juu nen et al., 2013; Leach et al., 2016).” 

Line 512-514: “However, even in a scenario of spring freshet contribu ng to 50% of DOC exports, 
es mated annual DOC exports would be about 2.2 and 1.6 g DOC-C m-2 y-1 for 2018-2019 and 260 
2019-2020 respec vely, remained in the lower range of those measured in the literature (3.7-18.0 
g DOC-C m-2 y-1).” 

Changes were also made in the material and methods sec on. 



 

 

Line 249: “The DOC load at the outlet of the catchment (g DOC m-2 year-1) was calculated as in 
equa on (1).” 265 

As well as in the results sec on. 

Line 365-375: “The specific annual DOC exports were 1.87 g DOC m-2 y-1 for June 2018–May 2019 
and 1.27 g DOC m-2 y-1 for June 2019–May 2020 (Table 2 and Fig. 4). The strategy used to calculate 
the specific DOC exports by dis nguishing high flow and low flow provides a be er es ma on of 
exports. If the most conserva ve surface (i.e., the catchment area) would have been used to 270 
calculate the specific exports, it would have been 1.46 g DOC m-2 y-1 in 2018–2019 and 0.99 g 
DOC m-2 y-1 in 2019–2020.  

This approach provides a range for the plausible specific DOC exports from the peatland between 
1.46 and 1.91 g DOC m-2 y-1 for 2018–2019 and between 0.99 and 1.29 g DOC m-2 y-1 for 2019–
2020.” 275 

L467 ff It would be really interesting to know the different event sizes of the clusters. Do you 
have data on this? Event size could significantly influence DOC export. 

Informa on about precipita on during these flood events were added to the manuscript, 
according to your comments. It was more detailed in general comments sec on (line 91-212 of 
the present document).  280 

Line 545-547: “While the cluster 1 was characterized by a ΔWTD slightly higher than the average 
(Fig. 6b) and despite precipita on event 2 days before the flood (AP2) which was twice lower 
cluster 2 and more than three mes lower than cluster 3, it also presented the lowest WTDini al 
(-0.30 m; Table 3).” 

L482 Again, better use DOC. 285 

As men oned previously, changes were made along the manuscript. 

L483-L484 Maybe write “less negative”. At first, I thought “high” meant a large magnitude of 
the HI, which got me confused about your interpretation. 

“High” was replaced by “less nega ve” in the manuscript. 

Line 563-565: “Although the threshold of the lateral discharge genera on was easily exceeded, the 290 
less nega ve HI suggests that DOC was mostly exported from sources close to the stream (Tunaley 
et al., 2017).” 

L497 “a single event” 

The manuscript was corrected according to your comment. 

Line. 581-582: “These data suggest that the magnitude of a single event is at least as important 295 
as several events (Raymond & Saiers, 2010).” 



 

 

L498-505 This is really interesting and I think you could elaborate much more on the different 
mechanisms which lead to the high DOC export. For example, the longer dry period could lead 
to an accumulation of DOC, which is being produced but not exported (Bb). And why is the Aa 
event so important? Is snowmelt the reason? 300 

The paragraph on this point was completed and improved according to the reviewer’s  comment. 
We now stress  the importance of interannual meteorological condi ons on DOC exports during 
the spring freshet. Neverheless, the limited period covered by our study did not allow us to 
interpret more precisely those periods. 

Line 584-590 : “The Aa event occurred at the end of the spring freshet, which is known as an 305 
important period of DOC exports (Tiwari et al., 2018). However, similar events were not observed 
during 2019 snowmelt and event Ba that occurred during this period was a ributed to cluster 2 
(Fig. 6.a). However, similar amounts of DOC were exports during May 2019 compared to June 
2018 that could reveal a delayed spring thaw in 2019 compared to 2018. Previous studies 
observed that variability in DOC exports can be influenced by interannual varia on of 310 
meteorological condi ons (Ågren et al., 2010; Dinsmore et al., 2013; Tiwari et al., 2018). The 
period covered by our study limits this type of interpreta on but it is reinforcing the necessity of 
long-term DOC exports monitoring (Webb et al., 2019).” 

Concerning the case of the event Bb, we think the point raised by the reviewer was already quite 
well described in the discussion. Yet, the phrase was completed to be more precise. 315 

Line 593-595: “This may coincide with condi ons that have previously been described as 
favourable for DOC produc on which is accumulated within the peat during dry periods (Clark et 
al., 2007, 2009; Dinsmore et al., 2013).” 

L504 “initiated” 

The manuscript was corrected accordingly. 320 

Line 595-596: “Then, the large rainfall events occurring before the event ini ated an important 
WTD increase that leads to DOC mobiliza on (Table SI.3; Grand-Clement et al., 2014; Zhu et al., 
2022).” 

Figure 2 Add to the caption that you mean the DOC flux in the stream. 

The cap on of the figure was changed in consequence. 325 

Figure 2. (a) Rela on between hourly measurements of the water table depth (WTD, in m) and 
stream discharge (Q, in m3 s-1). The colour represents the day of the year and the dashed line 
corresponds to the logarithmic rela on between WTD and Q. (b) Rela on between the hourly 
measurements of WTD (m) and hourly DOC flux in the stream (g DOC-C h-1). The colour represents 
the hydrological state according to the hidden Markov model and the dashed line corresponds to 330 
the logarithmic rela on between WTD and DOC flux.  

Figure 3 In the caption b) is missing but d) is double. 



 

 

The cap on of the figure was changed in consequence. 

Figure 3. Times series of (a) stream and porewater temperature and precipita ons, (b) water table 
depth (WTD), (c) log-transformed stream discharge (logQ), (d) the dissolved organic carbon (DOC) 335 
concentra on in the stream and e) DOC exports, from June 2018 to May 2020. Colours in the (b)–
(e) correspond to the periods of flood (in blue) and low flow (in red). Grey ver cal bars represent 
individual storm events. Yellow diamonds represent DOC concentra on analyses from punctual 
sampling at the stream outlet. 

Figure 4 You could add titles above the panels showing the corresponding year. 340 

The figure was changed in consequence.  

 

Table 2 Check the superscription of units in Table 2b). 

Units were checked and homogenized between both table 2.a and 2.b. 



 

 

 345 

Figure 5 I understand that you used normalized values here to better compare the hysteresis 
patterns. However, like this information on event characteristics gets lost. I wonder if you could 
prepare the same figure with unnormalized data for the supplementary material?  Also, is the 
count always hourly? Add this information to the caption. 

For the “exercise” we did the figure of hysteresis pa erns with the non-normalized data. However, 350 
we did not consider adding it in the manuscript nor in supplementary materials. As you can see, it 
did not provide more per nent informa on compared to the figure 5. In addi on, informa on 
about event characteris cs (par cularly concerning minimum, maximum and increase of Q and 
DOC) can be found elsewhere in the manuscript (e.g., in the clustering (Fig. 6) or in table 3 and 
SI.3).  355 

(a) 

 2018–2019 2019–2020 

Month 

DOC flux (g DOC-C m-2 month-1) DOC flux (g DOC-C m-2 month-1) 

High flow Low flow High flow Low flow 

June 0.452 0.000 0.102 0.008 

July 0.130 0.022 0.000 0.009 

August 0.167 0.053 0.229 0.016 

September 0.144 0.011 0.327 0.012 

October 0.208 0.003 0.080 0.005 

November 0.208 0.003 0.099 0.000 

December 0.000 0.010 0.060 0.001 

January 0.000 0.003 0.000 0.010 

February 0.000 0.004 0.000 0.008 

March 0.000 0.006 0.000 0.010 

April 0.052 0.008 0.136 0.001 

May 0.418 0.000 0.157 0.000 

Total per 
conditions 

1.727 ± 0.72 0.138 ± 0.099 1.189 ± 0.551 0.079 ± 0.045 

Specific flux 1.865 ± 0.746 1.268 ± 0.348 
 

(b) 

 2018–2019 2019–2020 

 
Proportion of 
measurements 

(%) 

Flux (g 
DOC-C 
m-2 y-1) 

Proportion 
of flux (%) 

Proportion of 
measurements 

(%) 

Flux (g 
DOC-C 
m-2 y-1) 

Proportion 
of flux (%) 

High 
flow 

59.1 1.727 92.6 44.1 1.189 93.8 

Low 
flow 

40.9 0.138 7.4 55.9 0.079 6.2 

Total 100.0 1.865 100.0 100.0 1.268 100.0 
 

 



 

 

 

The cap on of the figure was changed in consequence. 

Figure 5. The hystere c rela ons between hourly measurements of normalized stream discharge 
(Q) and normalized dissolved organic carbon (DOC) for the events of (a) cluster 1, (b) cluster 2 and 
(c) cluster 3. The colour represents the count of the measure, from 0 at the beginning of the event 360 
to the end. The hysteresis index (HI), the flushing index (FI) and the β index are presented for each 
event. 
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