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Abstract The heavy snowfall phenomenon with thunder and lightning occurred in Yeong-
dong coastal region on 20 January 2017. Amount of snow on that day was a maximum of 47 cm
and was concentrated in a short time (2 hours) at the Yeongdong coastal area. The mechanism of
thundersnow was investigated to describe in detail using observational data and numerical simu-
lation (Weather Research and Forecast, WRF) applied lightning option. The results show that a
convective cloud occurred at the Yeongdong coastal area. The east wind flow was generated and
the pressure gradient force was maximized by the rapidly developed cyclone. The cold and dry
air in the upper atmosphere has descended (so called tropopause folding) atmospheric lower
layer at precipitation peak time (1200 LST). In addition, latent heat in the lower atmosphere
layer and warm sea surface temperature caused thermal instability. The convective cloud caused
by the strong thermal instability was developed up to 6 km at that time. And the backdoor cold
front was determined by the change characteristics of meteorological elements and shear line in
the east sea. Instability indexes such as Total totals Index (TT) and Lightning Potential Index
(LPI) are also confirmed as one of good predictability indicates for the explosive precipitation of

convective rainfall.
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Fig. 1. Model domain and topography, domain 1 (dx =900 m).

Table 1. Detail setting for WREF.

Domain 1
900 m (401 x 418)

Horizontal grid spacing

Time steps 6s

Forecast time 2017/1/20/0300 LST (24 hrs)

IC & BC KMA LDAPS (UM 1.5 km L70)
Vertical layer/Model top 3 Imvertical layer/50 hPa

Micro physics WDM, 6-class scheme

Radiation SW: Dudhia, LW: RRTM
Surface physics Unified Noah land-surface model
PBL YSU scheme

Cumulus Not used

Lightning option On

MO 2 Yair et al. (2010)° 7125

=it
o
jint
fijo

S
>
op
ol
ol

Ak WA ®Fe] Al s AAsE o=
lightning_dt 542 29 HEA17H6 s) 24 283
Atk 2283 lightning start second &AL WS
£ AlFshe AIke 2 29} ERglo]l aEt) whet
A HAage] 23 Bl 102S ATtk

flashrate factor 34L& d2F ZYAFE 2 s
FHORE 359 JAAE FATE HATE A= fXE
ZAAS|FE= iccg_mehod 412 Boccippio et al. (2001)
o] WHE 7IRke R ittt AR Al gk W&
< Table 19 A28ttt

3. & M A X229l At EY

31 B 2Y

Figure 2= 2017d 1€ 202 0900 LSTS] A4}, 500
hPa ¥7|% Z8]Z UKMO 34Hd &% E¥ o)
A, AL =S B (Fig. 2a), 3HEA ] 17)¢
o] sPFARH} FT= FHEAGOE s, iE
el B W e R A 7|qte] fRIgt. A 7]%to]
FTHAMS Ay gl XA AasA e
Z19H A& @t en, saldel A7 S
Follxe] AlElol a7]qte] Sgo g Qlste] 7
A A 714 EHe] HstET ol wet FF
AGe npge] ZatA FrdE & AUk 850 hPa ¥
7N=(@d AEhHolde it FeAd SawA

Atmosphere, Vol. 28, No. 2. (2018)



190 Hefwl - g - Aot - HAPE

Weather Chart (2017/1/20/ 0900 LST)

s D [ 1 AR |
110E 120E 130E 140E

Fig. 2. (a) Surface, (b) 500 hPa synoptic weather chart, (c) UKMO Sea surface temperature at 0900 LST 20 January 2017.
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Fig. 4. (a) Time series of vertical profile sounding at Gangneung-Wonju National University (GWNU), (b) Vertical wind profile

at BGN from 0900 to 1500 LST 20 January 2017.
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1200 LST 20 January 2017.
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Fig. 8. The Simulated (a) sensible heat flux (J kg™') (b) Latent heat flux (J kg™") and (c) Air-Sea temperature difference (°C)

from 1200 LST 20 January 2017.
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