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The interdependent relationship between the intensity of the South Asia High

and the vertical velocity in its adjacent region
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Abstract Using ERA-Interim reanalysis data in June, July and August (JJA) from 1979 to 2018,
the interdependent relationship between the intensity of the South Asia High (SAH) and vertical
velocity in its adjacent region was studied by correlation analysis, information flow and composite
analysis. The results show that a thermal structure with upper cold anomaly and lower warm
anomaly is located at upper troposphere-lower stratosphere (UTLS) region in the SAH. The cold
and warm centers are situated at 70 hPa and 250 hPa respectively. The temperature difference
index based on the temperature anomalies in these two layers can reflect the intensity of the
SAH. The interdependent relationship between the intensity of the SAH and vertical velocity is
variable on different time scale. On monthly time scale, the intensity of the SAH influences the
vertical velocity in its adjacent areas through dynamic effect. When the SAH increases (decreases), the

upwelling in the East and the subsidence in the West are strengthened (weakened) simultaneously. On
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daily time scale, the vertical velocity in the central region of the SAH affects the intensity of the

SAH by thermal forcing. When the ascending motion in the central region of the SAH increases

(decreases), the SAH is strengthened (weakened) and migrates westward (eastward).
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1 1979—2018 6—8
(a) 30°N ( s :C) ( s : gpm) ; (b) 125 hPa ( s :gpm)
( . : gpm); (¢) 250 hPa ( s : C) ( s O (o, 70 hPa
Fig.1 The distributions of climatic meteorological factors in June, July and August (JJA) from 1979 to 2018
(a) Vertical section of the zonal deviations of temperature (shaded, unit:’C) and geopotential height (contours, unit; gpm) along 30°N; (b)
Geopotential height (contours, unit: gpm) and its zonal deviation (shaded. unit: gpm) at 125 hPa; (c) Temperature (contours, unit:C)

and its zonal deviation (shaded, unit:’C) at 250 hPa; (d) Same as (¢) but at 70 hPa.
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Fig. 3 Distributions of variables on monthly time scale at 200 hPa in JJA from 1979 to 2018
(a) Mean vertical velocity (shaded, unit: 1072 Pa « s~ '); (b) Correlation coefficient between temperature difference index and vertical
velocity (the gradients from light to dark indicate the values pass 90% . 95% and 99% confidence levels, respectively); (c) The
information flow from vertical velocity to temperature difference index (shaded areas indicate the values pass 90% confidence level); (d)
The information flow from temperature difference index to vertical velocity (shaded areas indicate the values pass 90% confidence level).

Black thick solid curves are characteristic 12510 gpm of the SAH at 200 hPa.
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Fig. 4 Same as Fig. 3, but for vertical sections along 30°N, black thick solid curves
are the zonal deviation of geopotential height (unit: gpm)
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Fig. 5 Distributions of variables on daily time scale at 200 hPa in JJA from 1979 to 2018
(a) Mean vertical velocity (shaded, unit; 1072 Pa « s7'); (b) Correlation coefficient between temperature difference index and vertical
velocity (the gradients from light to dark indicate the values pass 90%, 95% and 99% confidence levels, respectively); (c¢) The
information flow from vertical velocity to temperature difference index (shaded areas indicate the values pass the 90% confidence level) ; (d)
The information flow from temperature difference index to vertical velocity (shaded areas indicate the values pass 90% confidence level).

Black thick solid curves are characteristic 12510 gpm of the SAH at 200 hPa.

6 5, 30°N , ( : gpm)
Fig. 6 Same as Fig. 5, but for vertical sections along 30°N, black thick solid curves

are the zonal deviation of geopotential height (unit: gpm)
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Fig. 7 (a) Composite analysis of stronger ascending motion in the key region at 200 hPa in July from 1979 to 2018.

vertical velocity anomaly (shaded, unit; 1072 Pa + s !, stippled regions are significant at the 95% confidence level), the

characteristic contour of 12560 gpm (black solid) and the anomalous contours of 10 gpm (black dashed, areas enclosed by

blue solid contours indicate the values pass 95% confidence level). Red solid contour is the climatic 12560 gpm, the box

represents the key area in the central of the SAH; (b) Same as (a), but for composite analysis of weaker ascending motion

in the key region, the anomalous contours of —10 gpm (black dashed) are given
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