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Flow Pattern and Physical Characteristics Analysis of Two
Categories of Severe Convective Weather Influced by Westerly
Trough in Northwest Henan

Si Fuyi', Zhao Haiqing®, Li Shezong’

(1. Jiaozuo Meteorological Office,Jiaozuo 454003, China;
2. Zhengzhou Meteorological Office,Zhengzhou 450005, China)

Abstract: Westerly trough is an important weather system to induce severe weather like thunder-
storm gale,heavy rainstorm,etc. in northwest Henan. By using conventional high and surface observation
data , sounding data,the severe convective weather cases from June to September during 2001—2015 , influ-
enced by the westerly trough in northwest Henan were analyzed. The results showed that there were signif-
icant differences in the synoptic system configuration as the intensity of warm air forces near ground were
different with the intensity of cold air intrusion. According to the different synoptic system configuration,
the severe weather processes were divided into two types,one was baroclinic frontogenesis, the other one
was low-level warm advection forced uplift. The typical characteristics of baroclinic frontogenesis were that
its geopotential height was accompanied by a clear temperature trough at 700 hPa. There were obvious fro-
ntogenetic and cold front approaching near the ground, and the uplift enhancement due to front approac-
hing was an important factor to the start-up of strong convective weather. For the latter,there was a geopo-
tential height trough at 700 hPa,but no temperature trough,and its southern section was a forward struc-
ture ,near or behind the 500 hPa trough. The dynamic instability caused by strong thermal instability and
deep vertical wind shear was the main factor to induce severe convective weather,which was triggered by
the convergence line and dry line. There were significant similarities and differences in the distribution of
physical quantity field. They both occurred in a strong potential unstable environment, and accumulated a
large amount of unstable energy,while their 0 C layer were close to or above 5 km. The differences were
as follows. 1) The humidity was bigger and wet layer was thicker in baroclinic frontogenesis. 2 ) The aver-
age temperature difference between 850 hPa and 500 hPa was 27.7 C in low-level warm advection forced
uplift, which was bigger than in baroclinic frontogenesis. 3) The mean K index in baroclinic frontogenesis
and in low-level warm advection forced uplift reached 39.6 “C and 28.7 °C ,the difference between the
two is 10.9 °C ,while its lifting condensation level was obviously lower. 4 ) The vertical wind shear between
the middle and lower layers was stronger in baroclinic frontogenesis, while the vertical wind shear between
the troposphere upper and lower layer was stronger in low-level warm advection forced uplift.

Key words: severe convection; westerly trough; synoptic flow pattern configuration; physical char-

acteristics



