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Abstract: In this paper, the precipitation cloud system of southwest vortex weather on 3 May 2017 was an-
alyzed based on the observation data of Ka-band cloud radar, microwave radiometer and micro rain radar at
Huangsi National Observation Station in Xingtai, Hebei Province. The results showed that this precipita-
tion process was a stable stratiform cloud process. And the falling speed of particles in the cloud gradually
increased from high level to low level. The precipitation first appeared in the developing stage of cloud,
and then in the mature stage of cloud. The curves of relative humidity, water vapor content, liquid water
content and temperature in the cloud appeared to jump and peak at the same time before raining every time.

All the indicators obviously declined after the end of precipitation, then recovered and rose to the second
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and third peaks with precipitation. The microwave radiometer data were continuously used to retrieve
“cloud vapor pressure and ice-saturated vapor pressure difference (e—E;)” in time and space. When the
supercooled water and the large-value area of supercooled water vapor in the cloud coincides with the posi-
tive area of e—E;, the Bergeron process is relatively strong in cold clouds, which is helpful to quantitative-
ly determine the location of heavy precipitation and the potential area for artificial precipitation. Based on
the data of cloud radar, microwave radiometer and micro rain-radar, we think that there were two chances
for weather modification operation during the rainfall process of this time. The first chance was from 13:45
BT to the time when the cloud top dropped to 6 km, and the second was longer, and the cloud condition
was more favorable for operation. That was the period from 17:40 BT to 21:15 BT when the cloud top

height was maintained at the 8 —10 km height. What’s more, the suitable working height was from 4 km

to 8 km (—20—0C).

Key words: stratiform clouds, physical quantities, evolution
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Fig. 1 Moving path of (a) surface convergence line (dotted line), (b) 500 hPa trough (thin line)

and 850 hPa vortex at high altitude (letter D) in southwest vortex weather process on 3 May 2017

(The arrows stand for the moving divection of the system)
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Table 1 Main indicators and performances of ground-based remote sensing observation equipments
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Note: The coordinate of Huangsi National Observation Station in Xingtai: 37°11'N, 114°22'E; elevation: 183 m.
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Fig. 2 Horizontal change of Doppler radar echo intensity in southern-central

Hebei Province from 12:00 BT to 21:00 BT 3 May 2017
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Fig.3 The 24 h cumulative rainfall obtained

by registering rain gauge in southern-central
Hebei Province from 08:00 BT 3 to
08:00 BT 4 May 2017 (unit; mm)
(Black dots stand for the manual observation

stations in Xingtai Region)
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(a) radar reflectivity factor, (b) liquid water content, (c) particle velocity in cloud,

(d) velocity spectrum width



1283

00 06 12 18 24
bl /BT

06 12 18 24
it |l /BT

hPa

=)

—0.5

0204 06 08 10 12 14 16 18 20 24
fit |l /BT

Bl 6 2017 4F 5 J1 3 H 23 B G 55 00—24 B Fal 8 4@ 65 11 00 DU 9% et
(KBS E . (DWEKEE (OMIRE . (DR, (e)e—E,
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(a) water vapor content, (b) liquid water content, (c) relative humidity, (d) temperature,

(e) difference field of e (vapor pressure in cloud) and

E; (saturated vapor pressure on ice) inversion
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Fig. 7 Observation data of micro-rain radar at Huangsi National Observation Station

from 10:00 BT to 24:00 BT 3 May 2017

(a) radar reflectivity, (b) liquid water content, (c¢) rain intensity, (d) falling velocity,

(f) raindrop spectrum at different height
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