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El Niño–Southern Oscillation (ENSO) is an abnormal sea
surface warming or cooling phenomenon over the tropical
Pacific, which also has severe global impact. Interestingly,
ENSO characteristics are changing with climate change (e.g.,
Collins et al., 2010). Therefore, it is expected that ENSO can
be modulated on the decadal time scale, particularly when
the tropical climate background state is fluctuating strongly
[i.e., Pacific Decadal Oscillation (PDO) and Interdecadal Pa-
cific Oscillation (IPO)]. The main focus of previous ENSO
research has been the amplitude, pattern, and El Niño–La
Niña asymmetry modulation (e.g., An and Wang, 2000; Tim-
mermann, 2003; Yeh et al., 2004; Choi et al., 2013; Ogata
et al., 2013; Wittenberg et al., 2014; Okumura et al., 2017),
whereas the dependency of ENSO occurrence on PDO has
not been well studied.

A particular issue is whether PDO modulates the number
of occurrences [“frequency” in Lin et al. (2018)] of El Niño
and La Niña events; and, if so, what the underlying mecha-
nism is. A new paper by Lin et al. (2018) (current issue) ad-
dresses the first question with a statistically strong case, for
the first time in the literature, and provides a possible answer
to the second question.

The sea surface temperature (SST) anomaly pattern for
the positive PDO phase is usually identified as being warm
in the tropical central to eastern Pacific and cold in the mid-
latitude northwestern Pacific, and vice versa for the negative
PDO phase. Lin et al. (2018) show that El Niño events oc-
cur three times more frequently than La Niña events during
the positive PDO phase, whereas the El Niño frequency is
reduced by about a half of La Niña’s occurrence during the
negative PDO phase. This observational analysis is signifi-
cant at the 99% confidence level based on the Monte Carlo
test. A similar tendency is also evident in most CMIP5 mod-
els.

The underlying mechanism for the mean climate state
modulating the ENSO frequency remains an open question.
Lin et al. (2018) propose that the warm eastern tropical
Pacific and anomalous westerlies over the central Pacific
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associated with positive PDO may be more favorable for the
occurrence of El Niño than La Niña. However, the underlying
mechanism involved is not addressed. A strong positive cor-
relation between ENSO amplitude and the mean SST over the
eastern tropical Pacific (e.g., Choi et al., 2013; Ogata et al.,
2013) implies that the stability of ENSO (i.e., its growth rate)
is positively correlated with the PDO index. Actually, the lin-
ear stability of ENSO during the positive PDO phase is sig-
nificantly larger than that during the negative PDO phase (An
and Bong, 2016). Therefore, although there must be a greater
frequency of ENSO events during the positive PDO phase,
this linear dynamical approach cannot explain the ENSO fre-
quency’s asymmetry (Lin et al., 2018). Possible mechanisms
for the ENSO frequency’s asymmetry include nonlinear pro-
cesses (An, 2009) or state-dependent weather noise (Jin et
al., 2007), since nonlinearities will impact ENSO differently
depending on its phase.

Importantly, the study by Lin et al. (2018) obliges the
ENSO research community to focus on how PDO modulates
the frequency of ENSO. Further studies have the potential to
identify the decadal predictability of ENSO (e.g., Wittenberg
et al., 2014), as well as to guide CGCM developers to im-
prove its simulation.
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