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Formation Mechanism of an Infrequent Blizzard in Beijing in April
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Abstract: During 4 —5 April 2018, an infrequent snowstorm stuck Beijing. This paper analyzes the ex-
tremes and formation mechanism of the blizzard process by using multi-source observation data such as
raindrop disdrometer, Doppler weather radar, microwave radiometer, ground encryption automatic sta-
tion, EC reanalysis data and climate reorganization data. The results showed that (1) the 5th of April 2018
was the first pure snow day in Beijing in April. The snowfall and snow depth both exceeded the historical
record and the 1000—850 hPa temperature normalized SD value was less than —3. So, it was an extreme
weather process. (2) The invasion of low-level cold air forced the warm and humid air to climb along the
cold pad. Conditional symmetric instability from 800 hPa to 500 hPa in Beijing Area was caused by strong-
ly warming and humidification from 700 hPa strong southwest low-level jet and triggered by the strong ri-
sing motion of warm air above the front, resulting in elevated convection and radar echo like thunderstorm
cells in summer, which enhanced the snowfall. (3) The snowfall process was affected by two cold air su-
perimposition successively. The continuous violent cooling induced by a strong cold air before the snowfall

caused the low-level temperature to be extremely low and reached the temperature threshold of snow in
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Beijing, which was the decisive factor for the extreme snowfall. (4) Microwave radiometer monitoring

showed that the duration of snowfall had a good correspondence with the temperature inversion, and the

precipitation phase mainly depended on the temperature change below 1 km.

Key words: April, extreme, strong cold air, elevated thunderstorm
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Distribution of precipitation in Beijing from 13:00 BT 4 to 06:00 BT 5 April 2018 (a,

“PG” and “GXT”

represent Yanqing, Pinggu, and Guanxiangtai respectively) and hourly precipitation of
Guanxiangtai, Pinggu and Yanqing in Beijing from 15:00 BT 4 to 07.00 BT 5 April 2018 (b)
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Fig. 2 Average particle drop velocity, maximum particle diameter from raindrop disdrometer and

5 min precipitation at Yanqing (a), Pinggu (b) and Guanxiangtai (¢) on 4 April 2018

(The missing part indicates that no precipitation particles were observed by the raindrop disdrometer)
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(Red star represent Beijing, blue line indicates isopotential height line. red line indicates

isotherm, blue and red arrows indicate the upstream flows to Beijing)
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(Red dot represents Guanxiangtai Station in Beijing)
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Fig. 5 Specific humidity (solid line, unit; g+ kg~ '), water vapor flux (arrow, unit: g+ cm '« hPa ' « s ')

and water vapor flux divergence (shadow, unit: 107" g+ cm * « hPa ™'

+ s ') at 700 hPa

at 08:00 BT (a), 14:00 BT (b), 20:00 BT (c¢) 4 April 2018 and (d) the water vapor flux divergence
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« 571, relative humidity (shadow, unit; %)

of Guanxiangtai Station in Beijing from 08:00 BT 4 to 08:00 BT 5 April 2018

(Red dot represents Guanxiangtai station in Beijing)
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Fig. 6 Sounding curves for Guanxiangtai Station in Beijing at 08:00 BT (a) and 20.00 BT (b) 4

April 2018, and (c) the vertical velocity (black line, dotted line: negative value, unit; Pa+ s '),

equivalent potential temperature (red line, unit; K), geostrophic absolute momentum (blue line,

unit: kg * m+ s ') along 116. 47°E (crossing Guanxiangtai Station in Beijing) and
(d) the maximum reflectivity of Tongzhou X-band radar at 16:18 BT 4 April 2018

(Red dot represents of Guanxiangtai station in Beijing)
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Fig. 7 Basic reflectivity of Guanxiangtai S-band radar at 3. 4° elevation angle at 16.:00 BT (a)

and the 3-D structure of the echo in the red frame region of Fig. 7a (b) on 4 April 2018
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Fig. 8 Temperature evolution of Yanqing and

Guanxiangtai Stations in Beijing from

08:00 BT 2 to 08:00 BT 5 April 2018
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Fig. 10 Temperature evolution of
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Yanqging (b) Stations in Beijing from
08:00 BT 2 to 08:00 BT 5 April 2018
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