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Eastern margin variability of the South Pacific Convergence Zone
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[1] The influence of low-level inflow wind and its high-
frequency variability on the spatial characteristics of the
eastern margin of the South Pacific Convergence Zone
(SPCZ) is examined. Compositing daily and 5-day mean
low-level wind, precipitation, and tropospheric moisture
data reveals a clear relationship between high-frequency
zonal inflow variations and the eastern SPCZ margin, with
relaxation of trade wind intensity associated with increased
moisture near the mean eastern SPCZ margin and
an eastward displacement of the convection. An idealized
2-dimensional model demonstrates that variations in dry air
inflow cause tropospheric moisture and precipitation
variations akin to those observed. In this prototype,
factors affecting the extent of SPCZ variability are also
important to the mean margin position. SPCZ margin shifts
under natural variability thus offer an observational target
against which to evaluate simulated interactions of inflow
air mass characteristics with convection. Citation: Lintner,
B. R., and J. D. Neelin (2008), Eastern margin variability of the
South Pacific Convergence Zone, Geophys. Res. Lett., 33,
L16701, doi:10.1029/2008GGL034298.

1. Introduction

[2] The South Pacific Convergence Zone (SPCZ) consists
of low-level convergence and strong convective precipita-
tion extending from the equatorial western Pacific near
140°E southeastward to 120°W and 30°S, where it exhibits
a northwest—southeast orientation [Kiladis et al., 1989;
Vincent, 1994] (for reference, the auxiliary material provides
the January SPCZ region climatology).l Despite the SPCZ’s
significance to tropical climate, many questions remain
regarding its dynamics, and model simulation of the SPCZ
is often problematic [Mechoso et al., 1995; Lin, 2007].
Common model deficiencies include an excessively zonal
SPCZ and deep convection penetrating too far eastward,
producing a spurious “double ITCZ” [Zhang, 2001]. Such
behavior may stem from deficiencies in ocean-atmosphere
coupling, including errors in ocean dynamical processes
and their effect on surface fluxes or SST gradients,
parameterization of low-level marine stratus clouds, and
interactions between continental topography and the large-
scale circulation [e.g., Yu and Mechoso, 1999; Li et al.,
2004; Meehl et al., 2005; Sun et al., 2006; Takahashi and
Battisti, 2007; R. Wood and VOCALS Scientific Working
Group, VOCALS—Regional experiment: Scientific
programme overview, 2006, available at http://www.eol.
ucar.edu/projects/vocals].
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[3] Regionally, some of the most pronounced biases
occur where the southeasterly trade winds enter the con-
vection zone, i.e., in the transition between the eastern
Pacific descent zone and the SPCZ. The significance of
ventilation of the margins of convection zones by dry air
inflow has been previously examined in model studies of
monsoons, ENSO teleconnections and global warming
[Chou and Neelin, 2001; Neelin et al., 2003; Neelin and
Su, 2005] and of the SPCZ [Takahashi and Battisti, 2007]
and through interactions of air mass properties and tropical
convection in observations [Parsons et al., 2000; Back and
Bretherton, 2006] and idealized cloud-resolving models
[Tompkins, 2001; Derbyshire et al., 2004]. Lintner and
Neelin [2007] (hereinafter referred to as LNO7) developed
a prototype for the behavior of inflow convective margins—
i.e., margins with a substantial flow component from a drier
region toward the margin—and applied this to analyze the
impact of El Nifio on tropical South America precipitation.
In a similar vein, we investigate here the possible impacts of
anomalous low-level inflow on the moisture and precipita-
tion characteristics of the SPCZ.

[4] Inflow wind variations may affect how far east the
SPCZ-related convection occurs. For example, in models
that produce insufficiently large zonal moisture gradients or
that lack appropriate parameterized convective sensitivity to
tropospheric moisture, the SPCZ may be anticipated to
extend too far eastward. As a first step in addressing such
modeling biases, we aim to establish a baseline for observed
variations in low-level circulation and their relationship to
moisture and precipitation along the eastern SPCZ convec-
tive margin at time scales of atmospheric internal variability.
Using daily and 5-day mean data permits examination of
such relationships in satellite data sets with reasonable
statistical confidence and provides a potential model-data
comparison independent of the climatology. This can aid in
constraining climatological and low-frequency behavior to
the extent that these depend on similar moisture-precipitation-
inflow mechanisms.

2. Data Sets and Methodology

[s] We use high-frequency precipitation data from two
satellite data sets. The first set, the Climate Prediction
Center (CPC) Merged Analysis of Precipitation (CMAP)
[Xie and Arkin, 1997], consists of 5-day (pentadal) means at
a resolution of 2.5° x 2.5°. The CMAP data analyzed here
span 1979-2006. The second is the Special Sensor Micro-
wave Imager (SSM/I) [Hilburn and Wentz, 2007], consist-
ing of twice-daily observations at 0.25° x 0.25° resolution
that are aggregated here to daily averages for the period
1989-2006. The SSM/I retrieval also provides total column
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