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Abstract The aircraft observation campaign was performed to investigate thermodynamic
conditions of snowfall cloud over the East Sea of Korean peninsula from 2 February to 16
March 2018. During this period, four snowfall events occurred in the Yeongdong region and
three cases were analyzed using dropsonde data. Snowfall cases were associated with the pas-
sage of southern low-pressure (maritime warm air mass) and expansion of northern high-pres-
sure (continental polar air mass). Case 1 and Case 2a were related to low-pressure systems, and
Case 2b and Case 3 were connected with high-pressure systems, respectively. And their thermo-
dynamic properties and horizontal distribution of snowfall cloud were differed according to the
influence of the synoptic condition. In Case 1 and Case 2a, atmospheric layers between sea sur-
face and 350 hPa contained moisture more than 15 mm of TPW with multiple inversion layers
detected by dropsonde data, while the vertical atmosphere of Case 2b and Case 3 were dry as
TPW 5 mm or less with a single inversion inversion layer around 750~850 hPa. However, the
vertical distributions of equivalent potential temperature (6,) were similar as moist-adiabatically
neutral condition regardless of the case. But, their values below 900 hPa were about 10 K higher
in Case 1 and Case 2a (285~290 K) than in Case 2b and Case 3 (275~280 K). The difference in
these values is related to the characteristics of the incoming air mass and the location of the
snowfall cloud.
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Fig. 1. Temporal variations of daily precipitation (vertical box) at two weather stations during aircraft observation period (refer
to Table 1 for details). Here, daily snowfall amounts at daegwallyeong are denoted by italic character. The launched dropsonde
amounts for snowfall cloud observation are denoted at the top of the time series.
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Fig. 2. Appearance of the atmospheric research aircraft and installed 25 scientific instruments. Here, four missions and their
equipment are denoted by colors of character: 1) Preceding observation of severe weather (red), 2) air quality monitoring
(green), 3) greenhouse gases monitoring (orange), and 4) cloud physics and weather modification.
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Table 1. Precipitation amounts and TPW for aircraft dropsonde observation cases at Daegwallyeong and Gangneung weather

stations.
Daegwallyeong (37.67°N, 128.71°E) ~ Bukgangneung (37.80°N, 128.85°E)
Case Period Snowfall Rainfall TPW Snowfall Rainfall TPW Remarks
amount amount (mm) amount amount (mm)
(cm) (mm) (cm) (mm)
1 2018.02.28. 394 42.9 13.1 no data 42.6 17.3 Low pressure case
2a  2018.03.08. 11.5 9.0 94 3.5 9.8 12.8 Low pressure case
2b  2018.03.09. 0.6 0.5 6.0 no data 0.7 7.6 High pressure case
3 2018.03.16. 4.4 3.5 2.3 no data 0.2 6.4 High pressure case
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Fig. 4. Surface and upper air synoptic weather maps at 1500 KST for three snowfall cases related with aircraft dropsonde
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Fig. 6. In-situ cloud images of mobile camera over the East Sea taken by atmospheric research aircraft observation crew.
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Table 2. Air-sea temperature differences for three snowfall cases using dropsonde and buyo observational data.

Dropsonde Donghae Buyo (37.54°N, 130.0°E)
Case and Previous Averaged Sea surface 2 m air Wind Main ngT-sso TSOST-Zm
studies 850 hPa air temperature  temperature  speed wind O C)
temperature (°C) 0 °0) (ms™) direction
Case 1 (19-02-28) 24 9.2 7.2 11.3 E 11.6 2.0
Case 2a (19-03-08) -3.1 9.5 44 11.2 N 12.6 5.1
Case 2b (19-03-09) -9.8 9.4 1.4 5.8 NE 19.2 8.0
Case 3 (19-03-16) -84 10.1 1.7 6.4 NE 18.5 8.4
Lee et al. (2012)* - 8~10 - - >10 >4
Song et al. (2016)* - - - - 7~20
Nam et al. (2014)** - - - - 17.0~21.7  5.5~8.8
Kwon et al. (2014)** - 9.0~9.8 -0.4~2.0 7~12 ENE - 7~10
*Study associated with low pressure case.
**Study associated with high pressure case.
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Fig. 10. Comparisons of vertical profiles between dropsonde data and numerical model output (LDAPS). Here, dropsonde data
and LDAPS are denoted with solid line and dashed line, respectively.
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