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A Case Study of Heavy Rainfall by A Developed Convective System

over Gangneung on 6 August 2018

Sung-Kyu Park and Jae Gyoo Lee*

(Manuscript received 2 March 2020; revised 19 May 2020; accepted 6 June 2020)

Abstract On 6 August 2018, heavy rainfall of daily precipitation of more than 200 mm
occurred in the Yeong-dong coastal area, and especially, 1-hour precipitation of 93 mm (0251~
0351 LST (local standard time) 6 August) at Gangneung station, ranked second in the history of
meteorological survey of the station. In this study, this heavy rainfall case over the Gangneung
area would be studied to investigate the process in which the heavy rainfall occurred. A devel-
oped ridge moved toward the Yeong-dong coastal area from the Maritime Province in Russia.
The approaching of the ridge led to the northeasterly cold wind over the coastal region, causing
the collision between the incoming northeasterly cold wind, and the humid and warm (convec-
tively unstable) air located over the Yeong-dong area. This collision led to a strong convergence
(maximum —206 x 10~ s™) at 925 hPa level over the vicinity of Gangneung at 0300 LST 6
August, resulting updraft of up to about 4.4 m s~ at 700 hPa level over the area. This strong
updraft forced to lift rapidly the convectively unstable, warm and humid air layer, located over the
vicinity of Gangneung, leading to the heavy rainfall (1-hour precipitation of 93 mm) over the area.
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Fig. 1. Distribution of 24-hour accumulated precipitation on
6 August 2018.
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Fig. 2. Surface weather charts at (a) 0900 LST 3, (b) 0900 LST 4 and (c) 0900 LST 5 August 2018, respectively. Red line
indicates 1008 hPa isobar.
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Fig. 3. Time series of (a) equivalent potential temperature (K; red), potential temperature (K; blue) and mixing ratio (g kg™';
green) from 30 July to 6 August 2018, and (b) bar graph of 1-hour accumulated precipitation (mm hr™'; bar; purple) on 6

August 2018 at Gangneung station.
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Fig. 4. Surface weather charts (top panels) at (a) 1500 LST 5 and (b) 0300 LST 6 August 2018 (Red line indicates 1008 hPa
isobar.), 925 hPa charts (middle panels) at (c) 1500 LST 5 and (d) 0300 LST 6 August 2018 (Black line indicates 24°C
isotherm.), and 500 hPa charts (bottom panels) at (¢) 1500 LST 5 and (f) 0300 LST 6 August 2018, respectively.
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Fig. 5. (a, b, ¢, d, e and f) Hourly CAPPI radar composites at 1.5 km altitude from 2300 LST 5 to 0400 LST 6 August 2018, and
(g) CAPPI radar image at Gwangdeoksan radar site and (h) vertical cross-section (along the A-B line in Fig. 5g) at 0300 LST 6
August 2018, respectively. Gray shade stands for terrain and black arrow indicates the location of Gangneung (GN).
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Fig. 7. Distributions of 925 hPa (a, b, and c) streamline, (d, e, and f) temperature, and (g, h, and i) temperature advection at
1500 LST 5 (left panels), 2100 LST 5 (center panels), and 0300 LST 6 (right panels) August 2018, respectively. See text for details.
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Fig. 8. Distributions of vertical stability of the layers between 850 hPa and 925 hPa (top panels), and 500 hPa and 700 hPa
(bottom panels) at (a) 1500 LST 5, (b) 2100 LST 5, and (c) 0300 LST 6 August 2018, respectively. The oval in black in Fig. 8b
(bottom panel) indicates the area from the north of Gangneung district to Donghan bay.
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