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Characteristics and Synoptic Mechanism of the July 2016

Extreme Precipitation Event in North China

FU Jiaolan MA Xuekuan CHEN Tao ZHANG Fang ZHANG Xidi
SUN Jun QUAN Wanging YANG Shunan SHEN Xiaolin

National Meteorological Centre, Beijing 100081

Abstract: An extremely severe precipitation event took place in North China in 19—20 July 2016. It was
characterized by large rainfall, persistent rainfall, warm cloud rainfall, strong local rainfall intensity and
orographic precipitation. Its rainfall was larger than that of the extreme rainfall in 3—5 August 1996, and
only next to the amount of the 2—7 August 1963 extreme rainfall event. It occurred under the circulation
background of the South Asia high moving eastward, the West Pacific subtropical high moving northwest-
ward and the low vortex in the westerlies developing in mid-high latitude. The abnormal development of
Huanghuai cyclone, southwest and southeast low-level jets, and the abnormally abundant moisture indi-
cates that the dynamic lifting and moisture conditions favored this severe rainfall process significantly. The
whole rainfall event presented clearly the phase characteristics, and could be divided into two stages. The
first stage was the orographic rainfall caused by the easterly winds ahead of the trough from the early
morning to the daytime of 19 July, while the second part was produced by spiral rain bands in the north

side of Huanghuai cyclone from the night of 19 to the daytime of 20 July. In the first stage, the easterly
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low-level jet was lifted by the Taihang Mountains, which continuously triggered the convective cells along

the east edge of the mountains. The weak dry and cold advection at mid-level and the strong warm and wet

advection at low-level jointly maintained the convective instability. The cold pool generated by heavy rain-

fall and the mesoscale frontogenesis process created by local orographic effect provided favorable conditions

for severe convections to occur continuously. The second stage rainfall was mainly related to the develop-

ment of cut-off vortex and Huanghuai cyclone. The blocking of the high pressure system slowed the steps

of Huanghuai cyclone in North China, thus leading to the long-lasting rainfall process.

Key words: extreme precipitation event, cut-off low vortex,abnormal development,slow-moving,orographic

effect on precipitation
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Fig. 1 (a) Rainfall between 00:00 BT 19 and 08:00 BT 21 July 2016 (unit; mm),

(b) the station distribution of extreme rainfall in 19—20 July 2016
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(a) Occurrence frequency of rain intensity larger than 20 mm « h™ ',

and (b) the largest rain intensity (unit; mm * h™")
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The cross-sections of Shijiazhuang radar at 19:28 BT 19 July (a),

and Beijing radar at 11:12 BT 20 July (b) 2016 (unit: dBz)
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(a) Station distribution of rainfall larger than 250 mm, (b) the zonal variability of rainfall

(Shaded area is topography, unit: m. the orographic data is from http: // www. ngdc. noaa. gov/mgg/global/

relief/ETOPO1/data/bedrock/cell_registered/netcdf/)
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(a) composite radar reflectivity at 07:48 BT and wind at 08:00 BT,

(b) composite radar reflectivity at 23:00 BT and wind at 20:00 BT
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