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This article describes concisely and clearly the result of a well thought-out set of model
experiments to investigate the role of ocean colour, and hence different short-wave ra-
diation penetration depths, in different regions on the mean state and ENSO variability.
The way the changes in the mean state influence ENSO are elucidated to give a con-
sistent description, although the changes in the mean state are not directly traced back
to the penetration depth differences. The result are of value in a wider context, in that
they show that the ocean thermocline properties are is not the only factors influenc-
ing ENSO properties, for instance the atmospheric mean state is also shown to play a
large role.

Even though I have not studied ocean colour before, the text was easy to read and the
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results well-presented. (I cannot judge the originality.) The figures are not as clear,
maybe an attempt could be made to improve these.

I have only one somewhat major comment on a missing mechanism, and a slew of
very minor ones.

Geert Jan van Oldenborgh

1 Major comments

1. p.253, Figs. 8,12. Why has the direct influence of zonal wind stress on SST via
advection of the SST gradient (the Txτ ′

x term) been left out of this cartoon and
the discussion? There is a lot of evidence that is roughly equally important in
ENSO as the indirect influence via the thermocline, from at least Picaut et al.
(1996), see also Burgers and van Oldenborgh (2003); Guilyardi (2006) and many
other papers. Judging from Fig. 4 there are sizeable differences in Tx between
the different mean states, these could translate into different contributions of this
term. I guess the answer is mostly contained in Fig. 11 already, but it should be
made explicit.

2 Minor comments

1. p.248. Could you give a few more details of the ocean model used? At least the
number of layers and average layer depth in the upper tropical ocean should be
mentioned, maybe even the densities of the first few layers there.

2. Figs 2a,b,d would maybe be clearer if the contours indicate the climatology and
the colours the errors.
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3. Caption Fig. 2. Dynes? In a European journal?

4. Fig. 3. Please indicate the continents, especially with the stretched Y-axis the
plots become very hard to read. Do Figs 2a,d and 3b,c,d look much worse without
this stretching, as in Fig. 4?

5. p.253. Philip and van Oldenborgh (2006) also showed that in the CMIP3 scenario
models the thermocline shoals rather than deepens, and changes in many other
factors play a role in setting the ENSO amplitude.

6. Table 1. Are the regressions accurate to 4 decimal places?

7. p.256. In Zelle et al. (2004) we found that lag correlations give a better description
of the connection between thermocline depth and SST, especially when moving
towards the central Pacific. Does this influence your conclusions?

3 Typos

1. p.251. ‘in comparable coupled model with a level-coordinate ocean’ a.

2. p.251. ‘The spatial structure of the wind stress anomalies’ add ‘zonal’

3. p.254. ‘Next we look at how ENSO manifests’ itself?
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