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Part II. Characteristics of the Western Pacific Subtropical High
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Abstract Medium-range evolution features and the possible mechanism for the rainy and snowy weather process
over South China during January 17 to January 23, 2008 are investigated. It is shown that: 1) With its anomalous
state formed previously, the western Pacific subtropical high evolves into the so-called “concave-inner and protru-
ding-outer” structure in the lower troposphere during this period. Such a structure constitutes a distinct shear line

straddling over the middle and lower reaches of the Yangtze River, which is primarily responsible for the rain and
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snow process. 2) In the upper troposphere, Rossby wave energy emanating from North Africa disperses downward

both in the subtropical and mid-latitude region. The Rossby wave packets from upstream mid-latitude and subtropi-

cal region converge around the Pamir plateau and central Asia, showing a deepening pressure trough there. On one

hand, its eastward expansion and temporary movement causes the concave-inner structure for the west part of the

West Pacific subtropical high in the lower troposphere; On the other hand, in the middle troposphere, Rossby wave

energy emanates along the subtropical jet, and eventually leads to the southwestward expansion of the West Pacific

subtropical high. Therefore, the formation of the “concave-inner and protruding-outer” structure of the West Pacific

subtropical high could be attributed to the upstream Rossby wave activity, rather than the anomalous convective ac-

tivity over the tropical western Pacific. 3) The invasion of the cold high system of North Asia along the eastern

slope of Tibetan Plateau is mainly responsible for the low temperature weather over South China.
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Fig. 1 (a) Mean anomalies of 500 hPa streamfunction (units; 10m? « s~ 1), relative to the multi-year mean field; (b) sea level pressure
anomalies (units: hPa); (c¢) 500 hPa temperature anomalies (units: ‘C); (d) surface temperature anomalies (units: “C) during 17—23
Jan 2008. Thick solid lines in (a) — (c) indicate zero lines. The thick solid line in (d) represents the zero line of the total surface temper-

ature field during 17—23 Jan 2008 and the thick dashed line stands for its multi—year climate-mean counterpart
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Fig. 2 (a) Climate-mean 200 hPa zonal wind (units; m « s 1); (b) 200 hPa zonal wind anomalies; (¢) 300 hPa streamfunction anomaly

(contour, units; 10°m? « s~ 1) and its corresponding wave activity flux (arrow, units;: m? * s~ ') during 17 —23 Jan 2008. In (c¢) and

(d), isolines are drawn for every 4 X10°m? « 5!
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Fig. 3 300 hPa streamfunction anomalies (contours, units: 10°m? ¢ s~!) and the corresponding wave activity fluxes (ar-
rows) on (a) 17 Jan, (b) 19 Jan, and (¢) 21 Jan 2008. (d) — (f) are the same as (a) — (c), but for 500 hPa level. In (a)
— (c) and (d) — (f), isolines are drawn for every 4 X10% and 3X10°m? « s—!, respectively, and zero lines are omitted.

Shading convention is the same as in Fig. 2c
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nits; 10°m? ¢ s71) during 17—23 Jan; (b) is the same as (a),
but for 2008; (¢) 500 hPa streamfunction anomalies, that is the
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