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Fig. 1. Microbarograph.
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Fig. 2. Accumulated heavy rainfall (shaded, mm) on 7 BJT
29-5 BJT 30 July 2020, the locations of surface automated
mesonet station E7215 (black plus), E9039 (black dots) and
microbarograph 1, 2, 3 (black triangle).
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Fig. 6. Microbarograph 3 (126.61°E, 42.43°N): (a) Original pressure (red line, hPa), pressure daily variation (black line, hPa);

(b) pressure disturbance (black line, Pa), hourly rain (green line, mm).

955

954 |
953 A7

952

Pressure/hPa

951

950 1 1 1 1 1 1 1 1 1
00 03 06 09 12 15 18 21 00 03 06
29H 30H

7 BUEIT 153 (126.70°E, 42.41°N)
Pa) /NIRRT (SR G52, C)

Pressure/Pa

- (b)

Rain/mm

40 1 1 1 1 L 1 1 0
00 03 06 09 12 15 18 21 00 03 06

29H 30H

(a) JBUR AR (ZLE9:E, hPa), UK A8 fL (RS, hPa); (b) E3 UE CRE YL,

Fig. 7. Microbarograph 1 (126.70°E, 42.41°N): (a) Original pressure (red line, hPa), pressure daily variation (black line, hPa);

(b) pressure disturbance (black line, Pa), hourly rain (green line, C).
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Fig. 8. Microbarograph 2 (126.8°E, 42.4°N): (a) Original pressure data (red line, hPa), pressure daily variation (black line, hPa);

(b) pressure disturbance (black line, Pa), hourly rain (green line, °C).
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Fig. 11. (a) Surface pressure disturbances, (b) surface wind filed, (c) divergence disturbances fields, (d) temperature disturbances

(green solid lines denotes positive values, red dotted lines denotes negative values, units: “C) on 14 BJT 29 July 2020. Green, red

and yellow dot respectively denotes the locations of microbarograph 1, 2, 3.
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and yellow dot respectively denotes the locations of microbarograph 1, 2, 3.
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Fig. 13. (a) Surface pressure disturbances, (b) surface wind filed, (c) divergence disturbances fields, (d) temperature disturbances

(green solid lines denotes positive values, red dotted lines denotes negative values, units: °C) on 20 BJT 29 July 2020. Green, red

and yellow dot respectively denotes the locations of microbarograph 1, 2, 3.
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Abstract

Taking advantage of high-precision microbarograph data, satellite, ground measured data and GDAS data,
the characteristics of gravity waves during the cold vortex heavy rainfall in Northeast China on 29-30 July
2020 are analyzed. The results show that the gravity waves initiate this heavy rainfall. In 2—4 h before the
heavy rainfall, there appear the precursor activities of gravity waves with a period of about 128 min. During the
heavy rainfall, the periods of gravity waves concentrate in a range of 120—180 min. During the development of
convective storms, there occur gravity waves with periods in a range of 128—256 min. And severe storms spark
the gravity waves with shorter periods (8—64 min). The relationship between rainstorm and gravity wave is
interactive. When severe storms develop, there occur thunderstorm high pressure, cold pool and out-flow
boundary. In the front of cold pool, there is formed a flow convergence. The convergence and divergence of air
flow propagate forward, forming gravity waves and finally triggering the rainstorm. The characteristics of
precursor activities of gravity waves may play a positive role in warning heavy rainfall during the cold vortex in
Northeast China.

Keywords: gravity waves, microbarograph, cold vortex in Northeast China, heavy rainfall
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