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Abstract

Using FNL data provided by NCEP/NCAR, national automatic stations observations of precipitation
data provided by Meteorological Information Center of China Meteorological Administration (CMA)
and the CMORPH satellite precipitation data, the extreme severe precipitation in North China in 18
- 20 July 2016 (16-7 rainstorm) was analyzed, the results are as follows. 16-7 rainstorm is mainly
caused by the deep North China cold vortex formed by the interaction between the northbound
southwest vortex and the westbound plateau vortex over North China. The coupling of upper and
lower jet streaks played an important role in the occurrence of 16-7 rainstorm, and during heavy
rain time, strong precipitation mainly located in the overlay area of exit region of subtropical up-
per level jet and lower level jet. The rising secondary circulation formed on the right side of the
upper level jet entrance area and the lower level jet carry sufficient water vapor into the vortex
movement of the North China cold vortex and the configuration of the warm and wet air in the
lower layer and the dry and cold air in the upper layer formed over North China is very beneficial
to the generation of strong convection over North China. The gathering of three branches of water
vapor from the South China Sea, the Bay of Bengal and the southern subtropical high, is the main
vapor condition leading to the max peak precipitation in North China at 00:00 on 20, July. When
the water vapor reaching North China is supplied only by easterly air to the west of the subtropical
high, the precipitation intensity begins to weaken.
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Figure 1. Accumulative precipitation from 00:00 UTC 18 to 00:00 UTC 21 July
2016 (unit: mm)
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Figure 2. Mean hourly precipitation of North China from 08:00
UTC 18 to 08:00 UTC 21 July 2016 (unit: mm/h)
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Figure 3. Wind (unit: m/s) and geopotential height (contours, units: gpm) on 500 hPa at 12:00 UTC 18
July (a), 12:00 UTC 19 July (b), 12:00 UTC 20 July (c), 12:00 UTC 21 July (d) 2016
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Figure 4. Geopotential height (black contours, units: gpm), temperature (red
contours, units: °C) and wind (unit: m/s, shaded area is the maximum wind
speed belt with the wind speed greater than 16 m/s) at 700 hPaat 12:00 UTC 18
July (a), 12:00 UTC 19 July (b), 12:00 UTC 20 July (c), 12:00 UTC 21 July (d)

2016
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Figure 5. Geopotential height (black contours, units: gpm), temperature (red contours, units: °C)
and wind (unit: m/s, shaded area is the maximum wind speed belt with the wind speed greater
than 12 m/s ) at 850 hPa at 12:00 UTC 18 July (a), 12:00 UTC 19 July (b), 12:00 UTC 20 July
(c), 12:00 UTC 21 July (d) 2016
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Figure 6. The overlay chart of high-low jet at 08:00 UTC 18 July 2016 and
the precipitation over the next 12 hours (black contours: 200 hPa upper-level
jet; long black dotted line: 700 hPa low-level jet; green dotted line: 850 hPa
accumulative precipitation from 08:00 UTC to 20:00 UTC on 18 July 2016)
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Figure 7. The overlay chart of high-low jet at 12:00 UTC 18 July 2016 and
the precipitation over the next 12 hours (black contours: 200 hPa upper-level
jet; long black dotted line: 700 hPa low-level jet; green dotted line: 850 hPa
accumulative precipitation from 12:00 UTC 18 to 00:00 UTC 19 July 2016)
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Figure 8. Water vapor flux (red vector, unit: kgs™''m'; shaded area are where water vapor flux is greater

than 200 kg-s "'m ") from surface to 300 hPa at 12:00 UTC 18 July (a), 12:00 UTC 19 July (b), 12:00 UTC
20 July (c), 12:00 UTC 21 July (d) 2016
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