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Abstract The Yeongdong region is frequently vulnerable to heavy snowfall in winter in terms
of societal and economical damages. By virtue of a lot of previous efforts, snowfall forecast has
been significantly improved, but the performance of light snowfall forecast is still poor since it
is very conducive to synoptic and mesoscale interactions, largely attributable to Taeback moun-
tains and East Sea effects. An intensive observation has been made in cooperation with Gang-
won Regional Meteorological Office and National Institute of Meteorological Studies in winter
seasons since 2019. Two distinctive Cold Air Damming (CAD) events (14 February 2019 and 6
February 2020) were observed for two years when the snowfall forecast was wrong specifically
in its location and timing. For two CAD events, lower-level temperature below 2 km ranged to
lowest limit in comparisons to those of the previous 6-years (2014~2019) rawinsonde sound-
ings, along with the stronger inversion strength (> 2.0°C) and thicker inversion depth (> 700 m).
Further, the northwesterly was predominant within the CAD layer, whereas the weak easterly
wind was exhibited above the CAD layer. For the CAD events, strong cold air accumulation
along the east side of Taeback Mountains appeared to prevent snow cloud and convergence zone
from penetrating into the Yeongdong region. We need to investigate the influence of CAD on
snowfall in the Yeongdong region using continuous intensive observation and modeling studies
altogether. In addition, the effect of synoptic and mesoscale interactions on snowfall, such as
nighttime drainage wind and land breeze, should be also examined.
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Table 1. Detailed information of the analysis stations.

. Latitude Longitude Time .
Instruments Site o o Variables
(N) (E) (KST)
Sokcho 0300, 0900
38.251 128.565 ’ ’
(SO) 1500, 2100 Temperature,
Gisang 1 0300, 0900, pressure,
(Gsig) 38225 129208 (10807 wind direction,
Rawinsonde ) ol Universi wind speed,
Gangneung Wogu National University 37.771 128.867 (i(;(())(()), (ig%(()), humidity,
(GWNU) ’ dew-point
Bukgangneung 0300, 0900, temperature
(BGN) 37.805 128.855 1500, 2100
0000, 0300,
Bukgangneung 0600, 0900, Snowfall,
ASOS (BGN) 37:805 128.855 1200, 1500, precipitation
1800, 2100
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Fig. 1. Location of the main observation sites. Red line 2]3}o] Table 390 AAIEFA T FHZ A 52 Ko et
indicates the cross-section of Fig. 8 and Fig. 10 (SC: Sokcho, al. (2016)°] AAE TFEHES Fasiion, o=
BGN: Bukgangneung, GWNU: Gangneung Wonju National Z18A o7 73 7|78 =2 A7) EyEleE AR
University, DGR: Daegwallyeng, GS1: Gisang 1). o} kLol b BXE il ERsteE Aotk

Table 2. Detail specifications of numerical weather prediction model (LDAPS).

Horizontal resolution 1.5 km
602 (east to west) x 781 (south to north)
Vertical layers L70 (Top of Height ~40 km)

36 hours — 0000, 0600, 1200, 1800 UTC
3 hours — 0300, 0900, 1500, 2100 UTC

Vertical Velocity (Pressure Level)
U-component of wind
V-component of wind

Geopotential Height (Pressure Level)
Temperature (Pressure Level)
Relative Humidity

Prediction period

Variables

Atmosphere, Vol. 31, No. 4. (2021)
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Table 3. Summary of 2019~2020 snowfall events observed at Gangneung-Wonju National University.

Snow (cm)/

Period of event ~ Synoptic  Phase

precipitation (mm)

850 hPa 925 hPa Inversion

T T Depth  Strength Remark
WD o WD o

\©) (°C) m (0

1 2019.01.25~01.26 ST Snow 35/13
2 2019.01.31~02.01 LP Snow 17.1/15.8
3 2019.02.13~02.14 ST Snow 04/0
4 2019.02.22~02.23 ST ND -/0
5 2019.03.15~03.16 LC Mixed 0/49
6 2020.01.17~01.18 ST Rain -/09
7 2020.01.30~01.31 LP Snow 0.7/8.1
8 2020.02.06 ST Snow -/0
9 2020.02.08~02.09 ST Snow 42712
10 2020.02.15 ST ND -/0
11 2020.02.25~02.26 LC Rain -/485
12 2020.03.15~03.16 ST Snow 79/8.1

-11  NW 52 NNW 287 1.67

-84 NNW -23 NW 433 2.57
-11.7 ENE -67 N 1172 522 CADI
=55 NE 1.3 N 587 0.91
-44 NE -04 NW ND ND
—4 N -03 NNW ND ND
=72 N 0.1 NNW 424 2.8
-129 NNE -89 NNW 700 1.86 CAD2
-9.1 N -4.5 NNW 347 1.65 CONT

03 ESE 49 N 501 322
-54 NNE -02 NE 300 1.99
-7.9 N 2.7 NNW ND ND

ND: Not Determined

CADI: Cold Air Damming 1% event
CAD2: Cold Air Damming 2™ event
CONT: The Contrast Event
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Fig. 2. Satellite infrared images (left), and radar reflectivity
(right) for CADI1 (14 February 2019), CAD2 (6 February
2020) and CONT (8 February 2020).
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