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Abstract: Analysis of the synoptic climatology over the North China Area promotes a better understanding
of the relationships between atmospheric circulation and surface elements. Therefore, investigation on syn-
optic climatology features is conducted based on the classified synoptic types of North China using the sum-
mer ERA-40 MSLP data from 1958 to 2002 which are treated by self-organizing maps (SOMs) algorithm.
36 different synoptic patterns are identified, which can be divided into 4 kinds of extreme types such as
strong north-high-and-south-low, strong west-high-and-east-trough, strong northwest-low-and-southeast-
high and westward-extension-of-strong-eastern-high, as well as transitional types between them. Study of
spatial characteristics indicates that the symmetry of synoptic types in 2D self-organizing maps reflects the
general characteristics of synoptic climatology over the North China Area, whereas the asymmetry repre-
sents the unique features. Study of temporal characteristics shows that synoptic situation of the study area

is relatively more stable with stronger high and low systems, or with dominant high system, and vice
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versa. By referring to the interannual analysis, it is apparent that 6 patterns are dominated by remarkable
linear trends. Finally, analysis is performed on precipitation distribution characteristics of the correspond-
ing synoptic patterns. It shows that the rainfall in different parts of North China is contributed by distinct
synoptic types, and slight changes in surface circulation can produce drastically different locations of pre-
cipitation center, while the topographic effect will further amplify the difference. This study uses a more
comprehensive dataset and higher temporal resolution data than most of the past studies to quantitatively
investigate the summer synoptic types in North China, resulting in the expansion of synoptic climatology
research over the study area. Therefore, results here can be applied to develop the identification technolo-
gy of the typical weather process in numerical weather predication, and to be the basis of regional climate
scenarios research.

Key words: synoptic climatology, synoptic patterns, precipitation distributions, self-organizing maps, the

North China Area
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Fig. 1 A schematic depicting the implementation of the self-organizing map

(Including the pre-processing, training, and post-processing phases)
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ERA-40 MSLP data from 1958 to 2002

(In this figure, each node represents a single synoptic type and its coordinate is labeled at the upper left corner.

Anomaly MSLP contour interval is 0. 5 hPa. Solid contours represent positive MSLP anomalies,

whereas dashed contours represent negative MSLP anomalies)
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