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General comments:

Tseng et al. conduct 12 mapping cruises in the East China Sea (ECS) shelf between
June 2003 and July 2011, as well as an earlier cruise in July 1998. They propose an
empirical function mainly based on their summer data, which predicts areal mean sea
surface pCO2 over the entire ECS from SST and Changjiang river discharges. And
then they simulate time series of monthly mean pCO2 and air-sea CO2 fluxes in the
ECS over the 14 years from 1998 to 2011. Finally they sum up the model results and
deduce their synthesis flux estimation. The fundamental linear relationship between
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areal mean NpCO2 and Changjiang river discharge has been published elsewhere
(Tseng et al., 2011). If we simply consider the ECS as a whole in a large-scale or
even the global context, it is attractive. However, at first they should confirm its regional
validity by both data assurance and scientific demonstration. As a regional study, they
skip several significant issues, such as spatial heterogeneity in the ECS and decadal
changes of nutrient discharges from the Changjiang River. Although their rich datasets
are valuable, the manuscript fails to expand our understanding of the ECS CO2 flux. I
can’t recommend it for Biogeosciences to be published as this form. They should be
encouraged to re-submit a new version after substantially considering below issues.

Specific comments:

Before in-depth analyses and reductive calculation, the primary data set (field-
measured data) should be fully presented, at least in supplementary materials. They
have reported the January 2008 data in Chou et al. (2011; 2013), and the July 2011
data in Chou et al. (2013). They also present their summer data from 2003 to 2010 (7
cruises) in Tseng et al. (2011). In this manuscript, they only briefly present the cruise
averaged values in Table 2 and Fig. 4, even for their new datasets obtained in July
1998, June 2005, November 2006, and May 2009. The only data map is a composite
map of summer surface water pCO2, which is insufficient for readers to assess the data
basis of their study.

As a seasonality-based synthesis research, their seasonal surveys are quite imbal-
anced. If possible, more spring/fall/winter data sets should be incorporated, such as
pCO2 data in November 2011 (Chou et al., 2013). The effects of vertical mixing on sea
surface pCO2 and air-sea CO2 fluxes also need to be discussed in main text, instead
of being presented in supplementary materials.

The ECS is subject to great heterogeneity (e.g. Chou et al., 2009). And the Changjiang
river plume mainly affects the northern ECS and the southern Yellow Sea in sum-
mer. The simplified relationship between areal mean NpCO2 and Changjiang river
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discharges over the entire ECS (i.e. Eq. (3)) should be better examined.

The nutrient basis of Eq. (3) has been briefly discussed by the authors (Tseng et
al., 2011). However, in this study they ignore this issue. Significantly, the filling of
the Three-Gorges Dam (since June 2003) have impacts not only on monthly and/or
seasonal settings of the Changjiang river discharge, but also on riverine exports of
nutrients (e.g. Chai et al., 2009). Since Tseng et al. have only one cruise from 1998 to
2002, the model results during this period should be removed.

The Changjiang river plume is also subject to intra-seasonal variations (e.g. Tseng et
al., 2011). A time lag is needed between Changjiang river discharges at the Datong
Station and their biogeochemical effects in the ECS (Kim et al., 2009).

Their model data in summer 1998 does not match their real datum in July 1998 (Fig.
4), which is interesting. It is likely that the excess nitrate load during the catastrophic
1998 flood is not effectively transferred into low pCO2, due to the insufficient phosphate
supply (Wang and Wang, 2006). The July 1998 data should be separately published.

Technical corrections:

The statistics are confusing. In their Eq. (1) and Eq. (2), n = 8. In their Eq. (3), n = 7
according to Fig. 3. In Fig. 5, n = 11. In Fig. S4, n=13. Why and how to select data?

Materials and methods, why to analyze chlorophyll a and nutrients? Delete them?

P. 13981, L. 19: what is Wanninkhof (1993)?

Table 1 should be clarified as “model results”.

Table 3, the two Wanninkhof (1992) equations should be exchanged with each other.
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