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Abstract: Based on the NCEP/NCAR reanalysis data, satellite, radar and aircraft observation data, the ar-
tificial precipitation enhancement conditions of the 5 November 2018 precipitation process in Hennan Pro-
vince were analyzed. The results show that the precipitation process was mainly affected by the low-level
shear line and the surface cold front. The operational area of the aircraft had a better water vapor condition
and a thick ice surface supersaturated layer, and the dynamic conditions were conducive to promoting the
development of precipitation. The aircraft operating area was almost full of stratified hybrid clouds, and
the cloud system was in a developing stage. In addition, the relationship between the supercooled water area
of satellite inversion and the number concentration of the aircraft detection particles was emphatically ana-
lyzed. It was found that when using the FY-4A satellite visible light channel, 3.7 ym channel and infrared
channel data to conduct the three-color synthesis analysis on the supercooled water in the cloud, the num-

ber concentration of particles detected by the aerosol particle probe is also greater than 20 cm *. They
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have a good correspondence, indicating that the method analyzing supercooled water in the cloud by the

three-color synthesis could be applied to one of the selection conditions of the artificial precipitation en-

hancement area.

Key words: cold front, artificial precipitation enhancement, operational condition, FY-4A, aircraft obser-

vation, three-color synthesis
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Fig.1 The 500 hPa (a, b).700 hPa (¢, d), 850 hPa (e, [) wind field and sea level pressure field
(g, h; black lines, unit: hPa) at 14:00 BT (a, ¢, e, g) and 20:00 BT (b, d, f, h) 5 November 2018

(red lines: trough lines, letter D the center of low vortex,

double red lines: shear lines, blue triangular curves: cold fronts)
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Fig. 7

(a) The number concentration of cloud particles (black line) and the humidity

at the same height (green line), (b) the flying height of aircraft (black line)

and the temperature at the same height (red line) on 5 November 2018

(The numbers 2—7 correspond to the inflection point of the flight path in Fig. 2

respectively; the red line in Fig. 7a represents the number of concentrations equal to 20 cm™ %)
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