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We want to thank the anonymous referee for the comments which we believe have
greatly improved our manuscript. We have now changed the scope of the manuscript,
and performed additional analysis. The new analysis strengthens the previous results
and also highlights the ecological significance of our study. Detailed answers to Ref-
eree comments are found below.

Anonymous Referee #3 Received and published: 17 August 2010 The manuscript by
Ågren et al. describes an analysis of long-term data on DOC concentrations in a small
forested catchment in northern Sweden. By controlling for the effects of discharge, the
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authors were able to identify other mechanisms that affect the peak concentrations of
stream water DOC during snowmelt. This is a nice effort to extend the information de-
rived from the monitoring data and a manipulative soil-frost experiment. The weighted
PLS result that long, cold winters generated higher stream water DOC is certainly plau-
sible and provides insight into below ground biogeochemical processes.

Comment: I am less convinced of the importance of this work from the perspective
of ecosystem dynamics. While peak DOC concentrations are increased by long, cold
winters, what is the impact on DOC flux from the watershed? From the list of variables
in Table 1 it appears that this information is available and it certainly would be useful to
know if higher peak DOC concentrations also yield higher total flux of DOC.

Answer: We now explain the ecosystem relevance of this manuscript. To do so we
have also performed additional PLS and MLR analyses on DOC export as well as on
pH. In the result section we write:

“The PLS model showed that the DOC export was related both to the amount of the ex-
ported water and the concentrations during snowmelt. A complimentary MLR analysis
showed that 79% of the variance was explained by the total amount of water draining
during snowmelt (Q tot) and 15% of the variance in the DOC concentrations during
maximum discharge (DOCF) (R2=0.94, p<0.000)."

In the discussion we write: “We found a large inter-annual variation in the spring flood
DOC concentrations (Fig. 4) [Fig 1 here]. DOC exports from a catchment are important
as a carbon source for the stream and downstream lake/sea heterotrophic community,
and thus affect the carbon balance (Cole et al., 2007; Ågren et al., 2008; Nilsson et
al., 2008). The organic carbon also controls much of the export of metals and or-
ganic pollutants (Bergknut et al., 2010). Here we found that even though most of the
variance in the DOC exports during snowmelt was controlled by the amount of water
draining, the DOC concentration during peak snowmelt (DOCF) still explained 15% of
the inter-annual variability in DOC exports. The DOC concentrations have also been
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found to be important for stream pH during snowmelt (Laudon et al., 2000). The annual
minimum pH in this stream was also found to be significantly correlated to maximum
DOC concentration (DOCM) (MLR: R2=0.30, p=0.04, not shown). During snowmelt
the acid neutralizing capacity (ANC) is diluted with low base cation (BC) melt water
and the increasing concentrations of organic acids (DOC) along with anthropogeni-
cally derived acids cause pH to drop, and a pH drop with 1-2 pH units are not unusual
during snowmelt. This short but extreme period, with respect to pH, controls the dis-
tribution of acid sensitive aquatic species (Holmgren and Buffam, 2005; Fölster et al.,
2007; Laudon and Buffam, 2008). For example, in the study stream, the survival of
brown trout was strongly correlated to stream pH (Serrano et al. 2008). Stream DOC
concentration during the snowmelt period is hence important for the stream ecology
as a partial control for the DOC exports, but also directly affecting the conditions in the
stream and survival of acid sensitive species. "

Comment: Additionally, the discussion on potential impacts of climate change focuses
exclusively on winter climate. Given the topic of the research, this is an appropriate
focus, but part of the DOC story for this watershed must also be the above and below
ground terrestrial primary productivity that provides the C source for the DOC. Some
assessment of future scenarios on this supply-side aspect of the DOC dynamics could
make the discussion more compelling.

Answer: Yes it is true that primary productivity probably will be affected by a warmer
wetter climate (Boisvenue and Running, 2006). However, now that we have included
further analysis in our manuscript we have condensed the discussion on the impact of
climate change on DOC concentrations, because the manuscript became much longer.
We now focus more on the snowmelt and winter regulation of DOC. An increasing
length of the vegetation period will affect DOC concentrations, but this was not the
scope of this manuscript and we don’t have any data to support this.
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