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Why is the Pacific Meridional Mode Most Pronounced in

Boreal Spring?

Zilu Meng

Changwang School of Honors, NUIST, Nanjing 210044, China

Abstract: The preferred spring development of the Pacific Meridional Mode (PMM) is
investigated through a combined observational analysis and modeling approach. A mixed-layer heat
budget analysis shows that the PMM experiences its strongest growth two months prior to its mature
phase, and the growth is primarily attributed to the surface latent heat flux (LHF) anomaly, via the
wind-evaporation-SST (WES) feedback. The spring-fall difference in the LHF anomaly is caused
by both the anomalous and seasonal mean wind fields. Idealized atmospheric general circulation
model experiments (GCM) show that given the same PMM heating, atmospheric anomalous wind
and LHF responses are much stronger in boreal spring than in boreal fall, which favors a greater
WES feedback. Experiments with an intermediate air-sea coupled model demonstrate that a PMM-
like SSTA perturbation grows fastest in boreal spring among all seasons, indicating that the tropical
mean state in spring is most favorable for the PMM development. Finally, we show that the
atmospheric teleconnection between mid-latitude North Pacific and PMM is much more pronounced
during the development of PMM in boreal spring than in boreal fall, and ENSO has no significant
impact on the seasonal phase locking of PMM using tropical Pacific pacemaker experiments.

Key words: Pacific Meridional Mode; Latent Heat Flux; Seasonal Dependance; Wind-

evaporation-SST feedback
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