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Dear Review,

Thanks very much for your useful comments and suggestions on our manuscript that
have served to markedly improve the manuscript. We have discussed and modified
the manuscript accordingly, and detailed corrections are listed below.

Response to Referee 1: General comments: The manuscript by Palleiro et al. presents
field data on sediment and metal export from a rural catchment over a period of 3 years.
Generally, the presented field-based approach is sound and the manuscript is written
fairly well. The manuscript lacks, however, a more thorough discussion including all
available data. In particular, chapter 4.5 needs some more in-depth discussion and
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could thus considerably increase the value of this scientific contribution and, finally, an-
swer the question for the “hydroclimatic controls of sediment and metal export”. Some
of the main findings, e.g. that particulate metal loads are driven by runoff events and
that sediment transport is variable over time, are maybe of only little novelty. The
strength of this study is the comprehensive data base of 50 sampled discharge events
along with meteorologic and hydrologic data over a period of 3 years. However, I have
the impression that the potential of this data pool is not fully exploited. For instance,
Tables 4 and 5 provide important information on statistical relationships that should be
complemented by a process-based discussion of the causal connections. This is not
done although the hydrometeorological and hydrochemical data series should provide
loads of process information. Is it possible to distinguish origins of metals or the in-
volved runoff generation processes? What is the role of the antecedent conditions?
These data are shown but not really used for a thorough interpretation. Do any infor-
mation on organic carbon contents of the suspended matter exist? It is not clear if the
particulate transport of metals occurs sorbed e.g. to organic matter or as part of the
minerals themselves.

The discussion of section 4.5 was completed. The possible origin of metals accord-
ing to runoff processes was also included along the text. Yes, information on organic
carbon contents of the suspended matter exists, but the data are not published. A
comment about this was added in section 4.5. “In this catchment, the organic carbon
content of the suspended matter is low because the organic carbon is mainly exported
as dissolved organic carbon (data not shown), suggesting that particulate transport of
metals occurs as part of the mineral fraction.”

Specific comments: p. 3758, l. 9: I do not understand these numbers: If 38 % of the
total metal load was transported particle-bound, then 62 % should be transported in
dissolved form. However, the range of the dissolved fraction is only up to 49 %.

These percentages were not referred to the total metal loads, but rather to events.
That means that if between 38-61 % of particulate load was exported in events, the
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remainder particulate load was exported in baseflow conditions. The same for dis-
solved loads, if between 27-49% was exported in events then between 51-73% of the
loads was exported in baseflow. Now, in the text, we specified that the percentages
are referred to events.

p. 3759, l. 4: How do runoff processes contribute to metal pollution? Do you mean
dissolution of metal-bearing minerals?

This sentence was unclear and was rewritten. The possible sources of metal pollu-
tion are listed: “In particular, possible sources of metal pollution to rural catchments
are domestic wastewaters, atmospheric deposition, soil erosion, and agricultural and
livestock activities”.

Section “2 Study area”: Since runoff events are decisive for metal transport you should
give some information about hydrological characteristics, e.g. mean discharge, fre-
quency and magnitude of flood events.

These data were included: “Consequently, most events occurred in autumn (26) and
winter (17) followed by spring (4) and summer (3). The mean event rainfall was 39.9
mm, ranging from 12.4 to 101.5 mm. Peak discharge ranged from 0.4 to 21.2 m3 s-
1, the maximum increase of discharge (peak discharge/discharge at the beginning of
the runoff event) being 6.3. The mean discharge of the 50 events was 1.7 m3 s-1. A
detailed study of the hydrological behavior of this catchment can be found in Palleiro et
al. (2014).”

p. 3761, l. 20: At which distance from the river bed was the inlet of the automatic
sampler tubing?

This information was specified: “The sampling site was located at the midpoint of the
channel cross-section. The inlet of the automatic sampler tube remained at about 1 m
from the riverbed.”

p. 3762, l. 25: How many samples were collected in total?
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This information was specified: “A total of 753 water samples was collected during the
study period.”

p. 3765, l. 9: Were dissolved LOADS or CONCENTRATIONS high at low discharge? I
can imagine that concentrations decrease when Q increases but loads should always
increase with Q.

This sentence was clarified in the text. “By contrast, FeD and MnD load was higher
in 2007/08, which was the driest year and with lesser streamflow but higher baseflow
(Palleiro et al., 2014).” Loads do not always increase with the increase of flow. For
example, when there is an important dilution of concentrations with the increase of
flow, charges may decrease.

p. 3765, l. 24 ff.: Comparisons with adjacent catchments are reasonable, but the value
of comparisons of loads from catchments with different geologies and climates is lim-
ited unless you do explicitly focus on the different geochemical settings and processes.

This comment was taken into account and the comparison of metal loads was focused
on catchments with similar characteristics to the studied catchment.

p. 3767, l. 23: Is there any indication for the transfer of Zn to the soluble phase? I did
not find an explanation in the cited reference as well.

This sentence was confusing, and because of that it was deleted.

p. 3768, l. 10-13: This sentence is unclear – please reword. Which kind of runoff
processes favor Zn transport? Surface runoff?

This sentence was rewritten and now information about the kind of runoff which could
favor Zn transport was included: “On the other hand, Zn is more abundant in soils, but it
is more retained than Cu (Adriano, 2001), hence, the transport of ZnD is favored when
runoff processes are active. The ZnD is delivered to the river probably by subsurface
flow, which is the dominant runoff process in this catchment (Palleiro et al., 2014).”
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Figure 4: Are the events shown chronologically or ordered by any variable, e.g. sedi-
ment load? This has to be explained somewhere.

This was specified in the text of the figure: “Fig. 4. Cumulative rainfall, runoff, sediment
(SS) and metal loads during events. Events were ranked according to decreasing
sediment and metal loads.”

p. 3769, l. 10-12: Does the hydrological data give any indication that different particles
were transported compared to other events? Or is it possible that particles and metals
came from another source / another runoff component?

More information about the possible sources of sediments was included: “Visual sur-
veys showed a strong laminar erosion as well as the formation of rills and ephemeral
gullies in some agricultural fields of the Corbeira catchment (Rodríguez-Blanco et al.,
2010c), adjacent to the Mero catchment. Probably, this could also happen in the Mero
catchment because both basins have similar characteristics.”

p. 3770, l. 17: “: : :efficiency: : :” This is an awkward explanation. Sediment transport
from the catchment’s surface means erosion, so the correlation between sediment load
and runoff maybe reflects the proportion of surface runoff which is responsible for ero-
sion from surfaces. Moreover, the correlation between sediment load and discharge
reflects the concentration of suspended sediment.

This sentence was rewritten as follows: “The good correlation between sediment load
and runoff reflects the proportion of surface runoff which is responsible for erosion from
catchment surface.”

p. 3771, l. 4-5: Loads are the product of concentration and flow rate, so it is clear that
loads are correlated with flow rates. Because of this link also the loads of sediment and
metals are likely correlated with each other. Here it could be interesting to correlate
concentrations instead of loads. Have you tried this?

This is an interesting comment. In fact, the correlations of flow rate and the remainder

C2362

http://www.hydrol-earth-syst-sci-discuss.net
http://www.hydrol-earth-syst-sci-discuss.net/11/C2358/2014/hessd-11-C2358-2014-print.pdf
http://www.hydrol-earth-syst-sci-discuss.net/11/3757/2014/hessd-11-3757-2014-discussion.html
http://www.hydrol-earth-syst-sci-discuss.net/11/3757/2014/hessd-11-3757-2014.pdf
http://creativecommons.org/licenses/by/3.0/


HESSD
11, C2358–C2364, 2014

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

variables with sediment and metal concentrations will be discussed in a future paper.

p. 3771, l. 19-20: How much was the explained variability improved? Is it possible to
give the same measure of correlation for tables 4 and 5 so that the improvement gets
visible?

The explained variability was slightly improved. The multiple regresion allows us to
know the combined effect of the hydrometeorological variables that influence the metal
loads. They do not always coincide with the variables which show higher Pearson
correlation.

p. 3772, l. 7-8: Loads of Fe(D) and Mn(D) are higher during low flow? Or do you mean
concentrations (see also comment above)?

As we explained above, this sentence was referred to the loads.

p. 3772, l. 22: I would reword this as follows, since this reflects the causal chain:
Particulate metal loads were highly related with sediment load.

We had rewritten this sentence as the referee indicated: “Particulate metal loads were
highly related to sediment load, indicating that in the study catchment particulate metal
load may be estimated by sediment load.”

p. 3772, l. 24: How can base flow govern sediment loads? Please explain.

Baseflow is a proxy of antecedent conditions of the catchment. This variable could be
important for the catchment loads during runoff events through its effect on runoff.

In particular figures 1 & 2 need to be in color or the grey shades should be adjusted.
In the present state they are difficult to read.

Figures 1 and 2 were changed, the colors were adjusted and Figure 1 includes more
information about soil uses.

All the technical corrections were taken into account.âĂČ
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