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Characteristics of the South Asian High
Variability Revealed by 200hPa Geopotential
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Abstract

The South Asian High (SAH) is the most important upper tropospheric summer system
over Asia. This study aims to analyze the variability of the SAH and its relationship with
the mid-latitude waves. The SAH in this study is represented by the geopotential height
at 200 hPa (Z200). Its extent is defined by the 12520-gpm contour at 200 hPa, which
covers the region of (20-35°N, 40-110°E) based on the 44 years of climatological mean.
Within this region, the maximum Z200 tends to occur over the Iranian Plateau (45-65°E)
and the Tibetan Plateau (80-100°E). The SAH variability is further investigated by EOF
analysis of the Z200 over the SAH region. The spatial pattern of the first mode displays a
monopole structure with its center to the north of the Iranian Plateau. The spatial pattern
of the second mode exhibits a dipole structure in east-west direction. The dipole structure
comprises the primary variation center over the northeast of the Tibetan Plateau,
accompanied by a secondary variation center with a reverse sign to the north of the
Iranian Plateau. The variation centers of SAH variability are all located near its northern
boundary where the Asian westerly jet exists. The tripole spatial structure in east-west
direction of the third mode reflects geographical enhancement of the eddies trapped
within the jet stream waveguide. The temporal variability of the leading modes shows
two distinct timescales: quasi-biweekly (10-20 days) and quasi-monthly (20-40 days).
The quasi-biweekly perturbations over the SAH appear as the perturbations intruding
from higher latitudes to the north of the Iranian Plateau and the northeast of the Tibetan
Plateau. The quasi-monthly perturbations are strongly influenced by blocking or trough
patterns between 30-60°E, situated to the northwest of the Iranian Plateau. The wave
train passing through the north of the SAH, characterized by several eddies trapped
within the jet stream waveguide, can be observed on both the 10-20-day and the 20-40-
day timescales. Finally, we use the 1989 summer to illustrate that the variability of the
SAH on the quasi-biweekly timescale is associated with eddies embedded in the jet
stream waveguide, with some influenced by the southward penetration of mid-latitude
waves originating from 50°N or further north in the longitude range of 60-90°E and 90-
120°E.
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