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This paper has two merits: The first one is to provide information about one of the
highly populated watersheds in the world, with a tremendous level of N contamination.
The fact that about 30%-50% of human-induced N would be ended in rivers. That is
extremely interesting, given that different findings have been achieved when we com-
pared with similar research in other watersheds. The second one is that the authors
can enhance our understanding of factors controlling riverine N exports through the
comparison among different watershed groups. Overall, I enjoyed reading this pa-
per and believe that it will make a nice contribution to Biogeosciences. However, the
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methodology used in the study is a little bit different from previous studies, although
the discussion is sufficient and the conclusion is noteworthy. In this study, atmospheric
N deposition, fertilizer N and human emission was summed as total N input. But this
method could be subjected to high error. The commonly used method is NANI method-
ology, which was proposed by Howarth et al., (1996). NANI has been widely accepted
as almost complete inventory for calculating human-induced N. NANI sums N contribu-
tions from atmospheric deposition, fertilizer application, agricultural biological fixation,
and net import/export of N in food and feed to a watershed. To me, I think your N
inventory is incomplete, and hence calculated N input could be underestimated. If N
accounting method of this paper is quite different from other studies, how much confi-
dence do we have with the the extremely high value of 30%-50%? I would not prefer to
argue whether your methodology is suitable or not, but more discusses on the method
should be guaranteed. Below, I provide some suggestions for your further considera-
tion: (1) I cannot quite understand why you exclude N inputs of biological N fixation,
food and feed imports and/or livestock excretion (usually, livestock N excretion was in-
corporated with the estimate of food & feed imports). Can you explain more on this? I
can give you more evidence for your further consideration: (a) As you have mentioned
in the paper, many of these watersheds are dominated by forestland and/or cropland.
The land cover type is a little bit similar to northeastern U.S.A.. Boyer et al. (2002)
had addressed that biological N fixation could be as high as 30% of total N inputs.
However, one should be cautious because of the high uncertainties in the estimate of
biological N fixation (Sobota et al., 2013). But this really implies that biological N fix-
ation cannot be just omitted. (b) As a curious idea, I have checked the imported food
from other countries in Taiwan. High amount of food (e.g., more that 1 million tons of
wheat) was imported annually. In part, this number addresses that N inputs through
this source should be significant. You can refer: http://faostat3.fao.org/browse/T/TP/E.
More evidence could be seen in other similar watersheds. For example, in Huai River
Basin of P.R. China (Zhang et al., 2015), which is also highly populated watershed,
about 70% of land cover in this watershed is cropland. Even so, this watershed was
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still relied on food and feed import. Hence, I believe food and feed imported N may
be also significant in Taiwan. (c) You should mention more on why you exclude feed N
(i.e., livestock excretion N). The number is expected to be very small? Can you provide
more evidence? (2) About the analysis on the impacts of N inputs on DIN, some indi-
vidual research on nitrate or ammonia could be helpful. I listed some of them for your
consideration (please see below).
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