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Otero et al. analyzed the dynamics of a simple NPZD model to untangle the co-limitation
in time and space of nutrients, light, temperature, and grazing on phytoplankton growth.
They used observations of the southern North Sea to validate and constrain their
modelling simulations. While I started reading their work with interest, unfortunately, I
consider their modelling approach falls short to convince me for the reasons outlined
below. I would have appreciated a thorough presentation of the model assumptions, their
limitations, how they impact the author's interpretations and how much their analysis
advances our understanding of the co-limitation of planktonic communities in coastal
ecosystems.

Major points of concern:

The modelling approach has well-known limitations that go beyond what the authors
briefly discussed. This aspect in addition to the lack of mathematical formalism and an
adequate presentation of the equations and the processes that compose each state
variable and what is the rationale to include them is particularly worrisome. Specifically,
why their model application includes: A) a single phytoplankton group where their growth
is determined by simple Monod kinetics, B) fixed Chl:C:N:P ratios, C) a single zooplankton
grazer where their growth is also described by a Monod-like function, D) fixed sinusoidal
surface irradiance which is used in a simple Lambert-Beer exponential decay function only
applied at 3m depth to determine what they call PAR. The latter is used across their three
areas spanning from near-shore to off-shore without any justification. Also, their model
does not account even in the simplest terms for vertical mixing or any other type of
transport. These are some of the issues I spot in the very superficial description of the
model in the appendix. These are openly discussed issues in the marine ecosystem
modelling community for the last three decades, see a (non-extensive) selection of the
references presenting and discussing all of these various issues (Fasham et al., 1990;

Anderson, 1993, 2005, 2010; Flynn, 2003, 2008; Gentleman et al., 2003; Mitra and
Flynn, 2006; Hall, 2009; Anderson et al., 2010; Smith et al., 2011, 2014; Bonachela et
al., 2016; Flynn and Mitra, 2016). I found these omissions, without justification, a
lamentable modelling practice. This is worrisome given that the authors aim to describe
the temporal and spatial variability of co-limitation of nutrients, light, temperature, and
grazing on phytoplankton growth in a highly dynamic coastal ecosystem, and the
variability of all of those factors play a role in the structure of planktonic communities
(Cloern et al., 2014; Emeis et al., 2015).

The model to data comparison (or validation) needs to be better presented. If the authors
want to provide a stronger case for better model performance. A simple plot of model
prediction against observations will go a long way in that endeavour. Also, a comparison
with other coastal or regional seas models needs to be discussed, and the literature for
the North Sea is quite rich in that respect, e.g. ERSEM, MIRO, HAMSOM, BLOOM-Delf3D
and MAECS.

In addition to the issues stated above, it is not clear how co-limitation is untangled in the
simple NPZD model, in what they call “relative contribution”. Particularly, how this
method compares with other more established approaches, for example, based on Leblig’s
law (Klausmeier et al., 2004), dynamic energy budget (Bruggeman and Kooijman, 2007),
or acclimation (Wirtz and Kerimoglu, 2016), and how much their observations advance our
understanding of resource co-limitation in planktonic communities? These aspects remain
unanswered and present a more interesting research venue than just predicting Chla and
overinflating the implications of a model with still many reservations.
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