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Seven Anomalous Synoptic Patterns of Regional Heavy

Rain in Eastern China

QIAN Weihong' JIANG Ning' DU Jun®
1 Department of Atmospheric and Oceanic Sciences, Peking University, Beijing 100871
2 Environmental Modeling Center/NCEP/NOAA, College Park, MD 20740, USA

Abstract: The advantages of the anomalous synoptic systems over the traditional total ones in locating re-
gional heavy rain (RHR) have been revealed by recent work of the anomaly-based synoptic chart. Forty-
one daily heavy rain cases in eastern China from 1998 are grouped into seven patterns based on the anoma-
lous synoptic systems. The seven patterns of anomalous synoptic systems associated with regional heavy
rain include the shear in South China, vortex in South China, reversed trough in South China, shear and
trough along the Yangtze River, vortex along the Yangtze River, vortex in North China and vortex in
Northeast China. The RHR can be well located by the negative regions of anomalous geopotential height,
wind anomalous convergence combined with high moisture anomaly, which is evident from both the verti-
cal cross-sections and the 850 hPa horizontal distributions. This overcomes the shortage of traditional syn-
optic chart in which total field systems and high moisture regions do not collocate with heavy rain areas. It
is recommended that anomaly-based synoptic chart should be applied in the practice of short-term and me-
dium-range forecasts by using the products of the current state-of-the-art operational numerical weather
models.
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Fig. 1 Vertical-latitude cross sections of four basic variables for the composite of shear
in South China in 1998 along 116. 25°E at 0000 UTC
(a) total height (solid-black line) and climatic height (dashed black line) (unit: dagpm)

as well as total temperature (solid red line) and climatic temperature (dashed red line) (unit: K),

(b) height anomalies (solid and dashed lines, unit: dagpm) and temperature anomalies (shading, unit: K),

(¢) total winds and (d) wind anomalies (unit; m* s '), (e) total specific humidity

(blue line) as well as its climatic component (black line) (unit: g+ kg™ '),

(D) specific humidity anomalies (shading, unit: g+ kg™')

[The heavy rain area is indicated by the symbol A; In (¢) and (d) the thin dotted line denotes the ascending velocity

(0.25 Pa » s !interval, enlarged 10 times). The heavy dashed line is the axis of height anomaly trough in (b)

and wind convergence line in (¢) and (d). Letters “C/W” and “L./H” indicate temperature colder/warmer centers

and height lower/higher centers related to the climatology respectively. Letters “SW”, “NW” and

“NE” indicate the southwesterly, northwesterly and northeasterly winds, respectively]
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Fig. 2 Composites of four basic variables averaged for the group of four shear case heavy rains
in South China at 850 hPa at 0000 UTC

(a) total winds (unit; m+ s '), (b) wind anomalies (unit: m + s '), (¢) total height

thin solid line, unit: dagpm) and total temperature (color shading. unit: K), (d) height anomalies

(solid and dashed lines, unit: dagpm) and temperature anomalies (color shading, unit: K),

(e) total specific humidity (unit: g « kg™') and (f) anomalies (unit: g+ kg™ ')

[Blue solid lines are the daily mean precipitation contours, blue, green and red dots are the daily

mean precipitation amounts of 10—25 mm, 25—50 mm and exceeding 50 mm, respectively.

In (e) and (f) red dashed line indicates the axis of high specific humidity]
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Fig. 4 Same as Fig. 2, but for the heavy rain of South China vortices
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Fig. 5 Same as Fig. 2, but for the heavy rain of reversed trough in South China
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Fig. 6 Same as Fig. 2, but for the heavy rain of shear and trough along the Yangtze River
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Fig. 7 Same as Fig. 2, but for the heavy rain of vortices along the Yangtze River
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Fig. 8 Same as Figs. la and 1b, but for the heavy rain of North China vortices along 116. 25°E
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Fig. 10 Same as in Fig. 2, but for the heavy rain of Northeast China vortices
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