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The POC concentration in percent is calculated as POC concentration (µg/L) divided
by TSM (total suspended matter in the water, in mg/L), the unit is %.

The amino acids carbon proportion in bulk POC : This proportion is calculated based
on the THPAA data set (in µM). First we calculated the carbon concentration (in µM) of
every specific amino acid compound according to the stoichiometry of that amino acid
compound (in this study there is totally 34 amino acids compound concerned, though
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some of which were usually zero in concentration), and then we added all amino acid
carbon concentrations together, and that was the amino acids carbon concentration (in
this work it was called POCAAs). So amino acids carbon proportion in bulk POC (in
%) is calculated as POCAAs (µM) divided by bulk POC (µM). Similar calculation can
be done for nitrogen.

As for pigments, the idea is that phytoplankton-carbon is highly related to its biomass
(e.g., Chla). And in Svalbard, previous work has given a conversion factor of 50 (i.e.,
phytoplankton-carbon: Chla ratio = 50) (Hop et al., 2002). With our measured Chla
concentration, by multiplying the factor of 50, we then got the phytoplankton carbon (in
µM). Phytoplankton carbon divided by bulk POC is the phytoplankton carbon proportion
in bulk POC (in %).

With respect to the question for ‘pigment POC (Abstract)’, we checked the abstract
and it said ‘. . .and phytoplankton pigments accounted for ∼10% of the POM. . .’ in the
abstract. Here we meant to say that amino acids carbon and phytoplankton carbon
together accounted for∼10% of the POC. The original sentence seems misleading and
confusing, and we will change the word ‘pigments’ to ‘carbon’. Thanks for reminding
this mistake.

Detail for the estimate of flux of Svalbard:

For the Bayelva river OC flux:

Based on the data in Table 1, we calculate the mean of POC, DOC and TSM. The
discharge is calculated based on the instrumental discharge monitoring data set in
2012. In 2012 the discharge was 29 ×106 m3 (or exactly 29847888 m3). So the river
flux is estimated as mean concentration multiplied by discharge.

For the whole Svalbard OC flux:

According to the Bayelva River monitoring result (Table1), we obtained the POC in
percentage as 0.35% , and the published total TSM flux of the whole Svalbard is 16 ×
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106 t/yr (Hasholt et al., 2006). So the whole POC flux for Svalbard is 0.35% × 16 ×
106 t/yr = 0.056 × 106 t/yr

Similarly, the DOC concentration in the Bayelva river was used to calculate for the total
DOC flux for whole Svalbard. According to Table 1, the DOC concentration was 73 µM
and the glacier meltwater runoff is 25 km3/year (Hagen et al., 2003). So the total DOC
flux is 73 µM multiplied by 25 km3.

The NVE station, based on which the flux was estimated, located a few hundred meters
upstream the river mouth and is free of tidal influence. Critically, there will be some
modification of OC in the river section between NVE station and river mouth, partly
due to tidal effect, but the tide effect was not considered in the flux estimate. We will
mention this point in the revised version to remind the reader.

Though no previous report on continuous POC concentration in this region can be
found so far, TSM concentration varies during the whole ablation season, implying
that there should be some variations in POC concentration. By a comparison to other
glacier meltwaters in Svalbard (Kuliński et al., 2014; Stibal et al., 2008; Tye and Heaton,
2007), our OC content range is at the lower end, but still within the same order (for the
representativeness discussion please see our another reply to comment with page
C6768). So it is likely that our flux estimates will not be deviated from the true value
too much. Further, as was stated in the text, the fluxes in this work are just estimates,
it is preliminary and further work is needed. On another aspect, we still think the whole
Svalbard OC flux estimate is one of the necessary parts in our work. As we wrote
in the previous reply, there is a need for the Svalbard OC flux estimate, due to the
global warming and glacier retreat background, and for Svalbard, its bulk OC flux is
unknown (Dittmar and Kattner, 2003; Hernes et al., 2014). In this work, we estimate
the Svalbard OC flux for the first time, and the interesting point is that the area-weighted
OC fluxes and discharge-weighted OC fluxes of Svalbard are all comparable to other
glacier systems (like Greenland ice sheet and glaciers in gulf of Alaska), or it is even
higher. Given that Svalbard locates right near the ocean current pathway which flows
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into the arctic ocean, the non-decomposed OC part (mainly DOC) from Svalbard will
enter arctic ocean and/or finally the ocean interior. So Svalbard is very important in
organic carbon flux/budget study. This is one of the messages that we would like to
bring to the readers, which may also advance our understanding of C.
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