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Abstract

In this paper, the formation and development process of the short-term strong precipitation in
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Hetao region on 7t July, 2013 are analyzed by using the real-time precipitation observation data
of the automatic station, the Fengyun 2 satellite data and the FNL reanalysis data provided by the
United States Meteorological Environment Prediction Center (NCEP). The results show that: in this
process, in the circulation situation field, this process is caused by the interaction between the
trough ridge of the westerlies and the subtropical system. The subtropical high is to the north, the
southern part of Baikal to the southern part of Hetao is a wide trough area, the southern step
trough is a forward-dipping structure, there is a wind field shear line at the lower level, and the
southwest low-level jet at 700 hPa delivers a large amount of warm and humid air for the precipi-
tation area. The subtropical high extends to the west and lifts to the north, forms a stepped trough
in the south and the north, cooperates with the weak cold air to the south, and the low-level wind
field converges, which is the main influence system of this strong convection process. The water
vapor flux transfer center and the water vapor flux divergence convergence center are almost su-
perimposed. The momentum downward transfer promotes the formation of the low-level jet, the
significant differential advection, the massive accumulation of unstable energy, and the starting
effect of the terrain and the surface mesoscale convergence line on the energy provide the water
vapor, power, heat and unstable conditions for this short-term strong precipitation process.
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Figure 1. Distribution of stations of (a) 24 hours of accumulated rainfall from 20:00, 6" to the 7™; (b) 1 hour of rainfall at
19:00, 7™ (unit: mm); (c) surface wind speed at 19:00, 7" (unit: m's™') in Hetao area, Inner Mongolia on July, 2013
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() (b
Figure 2. Geopotential height field at 500 hPa (black solid line, unit: dagpm), wind field (wind plume) and low-level jet
(wind speed > 12 m's”', color filling, unit: m's™") 700 hPa at (a) 08:00; (b)14:00 on 7" July, 2013
2.2013 7 B 7 H(a) 08 BF; (b) 14 B 500 hPa (U B S EIH(FEBELL, Bi: dagpm). 700 hPa XIFH(XITLLK 700
hPa EES&R(FUE > 12ms!, HE, B ms))

Figure 3. Surface pressure field (red solid line, unit: hPa), 10 m wind field (wind plume, unit: ms ') and 2 m relative humid-
ity (unit: %) at 08:00; (b) 14:00 on 7™ July, 2013
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Figure 4. Specific humidity (shadow, unit: g-kg™"), water vapor and dispersion (black line, unit: x10™® g-s "-cm >hPa")
along 38.88°N profile at (a) 08:00; (b) 14:00 on 7™ July, 2013
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Figure 5. Infrared cloud image distribution at 07:00, 7 July, 2013
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Figure 6. Temperature advection (shadow, unit: 10°°C-s™") and zonal wind and vertical motion (u, @) Vector composite
wind field (vector, unit: m's ') along 38.88°N profile at (a) 08:00; (b) 14:00 on 7t July, 2013
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Figure 7. K index (shadow) and vertical temperature difference between 850 hPa and 500 hPa (isoline, unit: “C) at (a) 08:00;
(b) 14:00 on 7" July, 2013
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Figure 8. The false equivalent potential temperature (shadow, unit: K) and the combination of u, v wind vectors (unit: m-s ")
along 107.38°N profile at 08:00; (b) 14:00 on 7" July, 2013
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Figure 9. Altitude (shadow, unit: m), divergence field at 850 hPa divergence field (isoline, unit: x10%™") and 925 hPa wind
farms (unit: m-s™") (a) 08:00 on July 7, 2013; (b) 14:00 on July 7, 2013
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