
Atmos. Chem. Phys. Discuss., 11, C2–C8, 2011
www.atmos-chem-phys-discuss.net/11/C2/2011/
© Author(s) 2011. This work is distributed under
the Creative Commons Attribute 3.0 License.

Atmospheric
Chemistry

and Physics
Discussions

Interactive comment on “Large-scale and synoptic
meteorology in the South-East Pacific during the
observations campaign VOCALS-REx in Spring
2008” by T. Toniazzo et al.

T. Toniazzo et al.

t.toniazzo@reading.ac.uk

Received and published: 18 February 2011

Belatedly, I have noticed that the published discussion paper contains an OLD VER-
SION OF THE TEXT, namely that preceding the revision following the reviewer’s com-
ments. This was due to my own (Thomas Toniazzo’s) fault. The problem exclusively
concerns the text and one Figure caption, not the Figures themselves.

The most important change concerns the discussion around and the caption of Figure
14, which are both inconsistent with the Figure itself in the published paper.

The other changes are two added paragraphs, one at the end of the Introduction, and
one at the end of the Conclusions section.
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Note that these changes do not correct any (identified) mistakes; they just add some
scientific content, and attempt to improve the presentation.

I have alerted the Publisher to the problem. Since the published .pdf cannot be altered
at the present stage, the best way to obviate is for me to post this Author’s comment
indicating the required changes.

I include the corrections and relevant sections of text (three in number, plus the Fig-
ure caption) here in plain text format. I also include a .pdf file with the same as a
Supplement. Page numbers in the comments refer to the published discussion paper.

Please accept my apologise for this inconvenience.

——– ——–

(1) Introduction. Please append to the end of the last paragraph in this section (end of
Page 227), straight after "circulation in the SEP."

To that aim, this paper is structured in several inter-dependent sections, in an order
meant to provide a context for each part of the meteorological analysis we conducted.
We summarise them here to provide a guide to the reader.

Section 2 describes the data used in the analysis. Section 3 provides a description of
the mean circulation and the associated typical meteorological conditions for the area
of of the subtropical anticyclone of the south-Pacific and the area of study. Section
4 focusses on the specific region and period that was sampled during VOCALS-REx,
with specific attention to the cloud cover and to the circulation and tracer advection in
the lower troposphere and the MBL. This is the part most closely relevant for VOCALS-
REx operations and is descriptive in nature, with a nearly day-to-day assessment of the
meteorology. Section 5 discusses results from our analysis regarding the relationships
between synoptic and larger-scale conditions and the state of the MBL and of the cloud
cover. It complements the similar discussion provided by Rahn and Garreaud (2010),
which was based on a regional-model (WRF) integration forced with reanalysis at the
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boundaries. Our treatment differs in that it uses operational analysis/forecast data and
attempts a connection with the large-scale circulation. Section 6 moves on to describe
the large-scale circulation and its likely drivers for the relevant period of time. Section 7
puts that circulation in a climatological context, identifying features which could be re-
garded as anomalous in the year 2008 in comparison with average seasonal conditions
in the last few decades, and therefore provide further guidance to identify the potential
drivers for conditions in the SEP during VOCALS-REx. Section 8 briefly touches on
the mean diurnal variations of the circulation in the SEP, highlighting the connection
with regional features of the circulation off the coast of South America, in order to com-
plement the findings of the previous sections with information relevant for the specific
temporal sampling of VOCALS-REx missions, which by necessity include a sub-diurnal
component, discussed in other work (Rahn and Garreaud 2010b, Zuidema et al. 2010),
in an attempt, again, to offer a broad spatio-temporal view of that component. Finally,
Section 9 briefly summarizes and draws conclusions.

——–

(2) Section 5 and caption to Figure 14. Please replace the last paragraph in this sec-
tion, i.e. all text that follows the paragraph ending with "potential vorticity conservation."
(last full paragraph on p.249) with the following text. Also, please replace caption to
Figure 14 with the one below.

text in section 5:

The response of the inversion height to synoptic forcing has a signature on the surface
circulation. The evolution of meteorological parameters at the surface, within the region
90W-80W, 25S-15S, is shown in Figure 14. Panel (a) in the Figure shows the evolu-
tion of the pressure difference between the surface and the lower free-troposphere.
This is seen to partly match (with a correlation coefficient of 0.66 for 61 points) the
pressure variations that might be expected from changes in the inversion height alone
(blue line), when e.g. a thickening of the MBL in response to free-tropospheric cool-
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ing results in the replacement of a layer of warm free-tropospheric air with cool MBL
air. This contribution is important in October during phases of synoptically forced cir-
culation anomalies. From the beginning of November onward, although the correlation
with the MBL depth remains large, he contribution from free-tropospheric temperatures
variations (green line) is dominant. The sum of these two contributions is shown in the
red line, which still neglects variations in surface temperature. It may be seen that
such approximation is acceptable until mid-November. A different estimator for the
thermal wind maybe obtained directly from the variations in free-tropospheric wet-bulb
potential temperature, which reflects both the temperatures changes in the lower free-
troposphere, and the associated inversion-height anomalies. These give an approxi-
mate relationship between the anomalies that can be written as p′ ' −2 (θ′w/K) hPa
where the primes indicate departures from the time mean, and appropriate values, di-
agnosed from the operational analyses (∆θ =10 K; θ=300 K; ∂zθw=1.5·10−3 K/m), are
substituted for the time-mean quantities. This estimator is shown as the pink line in
Figure 14(a). Although its correlation with the actual pressure anomalies is very high
(c =-0.89 for 61 DOF), it may be noted that it does not perform well in the first part of
October, when the adjustment of the inversion to a zero wet-bulb potential temperature
jump is incomplete.

Increased surface pressure (p′ > 0) tends to also correspond to larger surface pressure
gradients and thus wind speed. This results in a good correlation of the surface wind
speed with the (baroclinic) surface pressure departures from the mean (c =0.54 for
61 DOF) and a marginally significant one with the free-tropospheric wet-bulb potential
temperature departures themselves (c =-0.34). Much of the changes in wind-speed
are attributable to the meridional component (c =0.80), as can be seen in Figure 14(b).
Presumably because of the addition association between meridional wind and the cir-
culation anomalies highlighted in Figure 11, this wind component is well-correlated
directly with the free-tropospheric potential temperature. Changes in surface-wind di-
rection (green line in Figure 14(b)) seem erratic, but remain small, with departures
generally less than 10o from the mean of 143o. The surface wind-speed directly affects
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air-sea fluxes, and the general weakening of the winds in the second half of Novem-
ber, visible in Figure 14(b), is accompanied by weaker sensible and latent surface heat
fluxes. In this part of the period under study, the MBL is affected by a comparatively
slow but significant warming of the SSTs.

The air surface temperature undergoes large oscillations in October, becomes fairly
stationary between the end of October and the beginning of November, and rises
markedly in the second half of November (panel (c)). The slow evolution largely tracks
the SSTs, while the faster oscillations track the changes in atmospheric temperature
advection (cyan line in panel (d)). In the last period, cold MBL advection is reduced,
along with a reduction in the meridional wind (panel (b)) and the meridional SST gra-
dient south of 25S (not shown). The temperature of the air raises to approach that
of the underlying ocean, leading to a suppression in latent heat cooling (green line in
panel (d)), which together with the increase in surface solar irradiation (orange line)
contribute to the raise in local SSTs. Thus, in late November 2008, the large-scale
forcing, with weaker surface wind and large-scale subsidence, combined with the re-
sponse of regional surface meteorology, to lead a reduction of the stability of the MBL
and favour conditions for day-time cloud break-up.

caption to Figure 14:

Daily average MBL quantities diagnosed from the UKMO global operational model for
the area 90W-80W, 25S-15S in the period October-November 2008. Day 1 corre-
sponds to 1 October. (a): Pressure difference between 20 metres and 3400 metres
(black line) and estimators that neglect surface temperature variations. The blue and
the green lines represent contributions from the changes in inversion height and from
free-tropospheric temperature changes, respectively. Primes indicate that the time-
averages over the period of interest have been subtracted from the relevant quantity.
(b): 10-metre wind components, wind-speed and wind direction. (c): 1.5-metre air tem-
perature (black line, scale on the left-hand side of the panel) and difference between
20-metre and 1.5-metre air temperatures (green line, scale on the right-hand side of
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the panel), surface air temperature depression and (d): heat fluxes at the surface, split
into radiative and material components, as indicated in the panel. The total downward
heat flux is shows in the black solid line. Also shown is the horizontal atmospheric
temperature advection, integrated over the depth of the MBL and expressed in W/m2,
in the cyan or light-blue line.

——–

(3) Conclusions. At the very end of the section, please add the following paragraph:

Our treatment and discussion of the meteorology of VOCALS-REx neglects the
mesoscale circulations and air-mass conditions that have been observed to affect the
cloud-cover in the SEP. This limitation pertains, in particular, to conditions within a few
hundreds of Km of the south-American coast, and to the observed occurrences of
so-called “pockets of open cells” (POCs) where Sc cells develop into shallow-cumulus
systems and cloud-cover is dramatically reduced. Such features are poorly repre-
sented, or entirely absent, in models of the global circulation, due to the complexity
and small spatial scales of the terrain in one case, and to likely interactions between
the mesoscale dynamics and cloud microphysical and precipitation processes in the
other. Given that our discussion focusses on the specific conditions encountered
during October-November 2008, a discussion of these features in a statistical sense
would exceed to the scope of this work, and we feel it more appropriate to leave
such discussion to papers that will include outcomes from research into the relevant
meteorological processes which is currently underway. Even ignoring such important
features, however, we have shown that on spatio-temporal scales of a few hundreds of
Km and a few days, and bigger, many of the characteristics of the meteorology in the
SEP are associated with synoptic and planetary-scale circulations that affect that area
of the world.

Please also note the supplement to this comment:
http://www.atmos-chem-phys-discuss.net/11/C2/2011/acpd-11-C2-2011-
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supplement.pdf

Interactive comment on Atmos. Chem. Phys. Discuss., 11, 225, 2011.
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