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Analysis of a Forecast Failure Case of Extreme Flash-Rain Under

Weak Synoptic-Scale Background in Taihang Mountain
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Abstract: In midnight on 31 July 2015, an extreme flash-rain event was happened in Taihang Mountain.
The rainfall was more than 100 mm at 5 automatic weather stations (AWSs) in mountain areas of Shiji-
azhuang and Xingtai, of which Yuantou town of Shijiazhuang City and Nanzhonggao Town of Xingtai City
were caught by extreme short-time intense rainfall with rainfall amount more than 50 mm « h™' and more
than 100 mm ¢« (3 h)!. However, the numerical prediction, the superior guidance forecast and meteoro-
logical observatory all failed to forecast this rainstorm. Based on conventional upper-level and surface ob-

servations, AWS data, Doppler weather radar data and numerical forecast test, this paper analyzed the

x A EVEATE (K50 B G TG YHY201506006) | [F 5 [ SR Bh 24 3L 42301 H (41575049) F1 v B S 42 8 B i 61 % 5 (CMAYBY2017-010) #: [A]
e o

2016 4£ 11 [ 27 Hickas 2017 4 6 J1 16 HUKIBE R

B — AR T A 32T A A I B R AR TR LA . Email: cmwang6565@163. com



108 A % 844 %

prediction ideas and the reason of failure. The event occurred under weak synoptic-scale background in
northeast of Tibetan high. The key of forecasting severe precipitation was to grasp the effects of east wind
in Taihang Mountain and terrain. The middle-level northwest flow strengthened vertical wind shear, low-
level shear line moved eastward, southwest wind strengthened warm moist air flows, and dry air layer
overlaid on the thicken wet layer, strengthening the convective instability. The primary reason of the fore-
cast error is that the lack of analyzing the maximum CAPE led to underestimating the unstable conditions
and the development of thunderstorm at night in Shanxi Province. In addition, forecasters failed to use the
unconventional data for real-time testing and correct numerical results, thus failing to predict the enhance-
ment of thunderstorm enhance when it went down the hill. There is no effective conceptual model for se-
vere precipitation conditions in the weak weather background at present. Forecast capacity of numerical
model for such weather is poor. So forecasters need to improve the comprehensive analysis ability on ob-
servational data and the interpretation capacity of numerical prediction products in the future, and also to
develop effective forecasting conceptual model through studying a large number of cases.

Key words: weak synoptic-scale background, Taihang Mountain, extreme short-time rainfall event, rea-
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