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Analysis on Abnormal Characteristics of Meteorological Factors

During an Extremely Heavy Rainfall in 2016
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Abstract: Based on NCEP/NCAR reanalysis data and other conventional observation data, the abnormal
characteristics of meteorological factors during an extremely heavy rainfall process in 2016 were analyzed.
The results showed that the extremely heavy rainfall was a direct result of atmospheric circulation anoma-
lies. The 500 hPa subtropical high was stronger than the climatic mean, which was conducive to the
strengthening of water vapor transport, leading to stronger southerly normalized anomaly. The 850 hPa
strong vortex development and 200 hPa shunting area formation contributed to the vertical uplift anomaly.

By further analyzing the abnormal meteorological factors over the extremely rainfall sites, we found the
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absolute values of precipitable water, K index and 850 hPa divergence were higher than the climatic mean

values for 1. 55, and also higher than upper quartile of historical data. Finally, synoptic conceptual model

and quantitative configuration diagram of abnormal meteorological factors were built based on above resear-

ches.

Key words: extremely heavy rainfall, abnormal characteristics, normalized anomaly, quantitative configu-

ration diagram
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Fig. 1 (a) The observed accumulated precipitation from 08:00 BT 30 June to

08:00 BT 2 July 2016, (b) station distributions for extreme rainfall more than 95% points

(small triangle) and extreme rainfall having broken historical record (big triangle) from 30 June

to 1 July 2016, (c) the 6 h rainfall sequence diagram for Jingmen, Macheng and Jiangxia stations
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Fig. 2 The 500 hPa height field and normalized anomaly (a), sea level pressure and
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normalized anomaly (b), weather situation configuration (c¢) at 08:00 BT 1 July 2016

(In Fig. 2¢, black line: 500 hPa dagpm isoline, red arrow: 850 hPa jet axis, grey arrow: 925 hPa jet axis,

purple arrow: 200 hPa diverging area. red double solid lines: vortex shear line, green shadow: extreme rainfall area)
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(a) The 850 hPa wind and southerly wind normalized anomaly (shaded) at 08:00 BT 1 July 2016,
(b) PW (solid line, unit; mm) and PW normalized anomaly (shaded) at 20:00 BT 30 June 2016,

(¢) maximum value (dotted line) and climatic statistic value of PW at Jingmen,

(d) the maximum normalized anomaly value (dotted line) and climatic statistic normalized

anomaly value of PW at Jingmen, (e) 6 h rainfall Chistogram) and PW (curve) sequence diagram
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anomaly (curve) sequence diagram for Jiangxia
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