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Abstract

Based on NCEP/NCAR reanalysis data and sea surface temperature(SST) data from the
Hadley Center, this paper used the perturbation method, the power spectrum method, and the
lead-lag composite analysis to analyze the subseasonal oscillation characteristics of the
Northwest Pacific Subtropical High(subtropical high) during the summer and the previous
SST background from 1979 to 2022. By comparing the differences in the evolution character-
istics of atmospheric circulation of persistent subtropical high anomaly events during different
El Nifno—Southern Oscillation(ENSO) backgrounds, the main conclusions are as follows:(1)
The summer subtropical high exhibits significant 10-30-day and 30-90-day periodic oscilla-
tions. The annual oscillation intensity of the two cycles has a high anomaly sign consistency
rate and distinct interdecadal variability characteristics. Most summer subtropical high years
exhibiting 10-30-day and 30-90-day oscillation anomalies coincided with ENSO decay years,
including Central Pacific (CP) El Nifio, Eastern Pacific (EP) El Nifio, and EP La Nifa events.
(2) Persistent subtropical high anomalies during all three ENSO anomaly decaying years
share common characteristics as a marked expansion of low-frequency anticyclonic areas and
westward extension of ridge points during the high's active phase, a coupled vertical-motion
oscillations in both upper and lower troposphere within the subtropical region, as well as a

correlation between the high's low-frequency oscillations and the northward transport of trop-
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ical low-frequency convection. (3)Differences among the three ENSO anomaly years' persis-
tent subtropical high anomalies are mainly manifested in the position of the low-frequency
anticyclonic ridge during the active period of the subtropical high, the differences in the ef-
fects of low-frequency disturbance signals such as tropical convection and mid-to-high lati-
tude potential height and their propagation on the subtropical high activity and intermittence,
and the differences in the vertical circulation structure of low-frequency vertical meridional
circulation in the 120-150°E region, including the intensity and range of vertical motion. (4)
As for the extension period forecast of the summer subtropical high anomaly, in addition to
paying attention to the northward transmission of tropical convection, low frequency signals
such as zonal propagation of tropical convection in CP El Nifio and EP El Nifio decaying
years, and low frequency disturbance in middle and high latitude of CP El Nifo and EP La
Nifa decaying years should be paid attention to. The continuous abnormal weather process
such as the persistent abnormal high temperature and continuous heavy rain from South China
to Fujian and Jiangxi in the summer of the CP El Nifio decaying year, the active monsoon
trough and multiple typhoons in the EP El Nino decaying year, as well as the continuous
heavy rain in the Jianghuai region and the continuous heavy rain in South China in the EP La
Nifa decaying year deserve attention.

Keywords: subtropical high, Low-frequency oscillation, ENSO, tropical convection, con-
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