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ABSTRACT 

The internal dynamics associated low-frequency variabilities (LFVs) with timescales between 
7 days and 31 days, relevant to the potential predictability of monthly means, are investigated. 
Using observed data and a set of general circulation model produced data, it is shown that the 
LFV characteristics are distinct for widely different basic flows: much smaller variability for 
north Pacific cyclonic basic flows than anti-cyclonic basic flows. Their preferred development 
locations are also distinct. The dynamical processes leading to this large difference is examined 
in the light of the local barotropic energy conversion between basic flow and low-frequency 
components. Over the eastern North Pacific where the LFVs are primarily located, the energy 
conversion decays more from the low-frequency disturbances into the cyclonic basic flows, while 
much more extraction of LFV energy from the anti-cyclonic basic flows takes place. The internal 
LFVs considered here are closely related to the climate noise pertaining to the prediction of 
monthly means. A dynamical link between the phase of El Nino/Southern Oscillation (ENSO) 
and the potential predictability of monthly means can therefore be established: during the warm 
phase of ENSO when the mean north Pacific flow is usually cyclonic, the potential predictability 
of the monthly means can be expected to be higher than during the cool phase, due to the sub­
stantially different magnitudes of unpredictable noise being generated through barotropic 
instability of these different zonally varying basic flows. 

1. Introduction 

Synoptic-scale eddies are known to barotropi­
cally decay into lower-frequency disturbances at 
the end of their tracks. It is interesting to observe 
that stronger stotmtracks may not necessarily lead 
to larger lower-frequency variabilities. In this 
paper, both the observed- and the model-produced 
lower-frequency variabilities are compared for 2 
distinct time-mean flows. Large differences in low­
frequency variabilities ( LFV s ), those disturbances 
with time-scales between 7 days and 31 days that 
we are interested in, can be observed. The dyna­
mical nature of the LFV is investigated and the 
implication of large LFV differences relevant to the 
prediction of monthly means is assessed. 

For widely different zonally-varying basic flows, 
their inherent barotropic instability should also be 
different by virtue of their distinct deformation 
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field. It follows that their intemal-dynamics­
associated variability should also exhibit distinct 
characteristics. For example, the preferred location 
for the LFV development and the variance 
magnitude should all show large differences. 

The positive and negative phase of the PNA 
mode (Wallace and Gutzler, 1981; Bamston and 
Livezey, 1987) provides perhaps the most promi­
nent difference in zonally varying time-mean flows 
over the North Pacific, with large positive and 
large negative deviations of geopotential heights 
from their climatological values. In order to 
determine how different the internal dynamics 
associated LFVs are, we examined the 7- to 31-day 
timescale fluctuations separately for periods 
during which the time-mean flows are anoma­
lously large positive (PAC-POS flows), and for 
periods when they are anomalously large negative 
(PAC-NEG flows). The results are examined and 
discussed after a brief description of the data used 
and the methodology applied. 
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