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Abstract This study investigated the cause of the heavy snowfall that occurred in the East
Coast of Korea from 6 February to 14 February 2014. The synoptic conditions were analyzed
using blocking index, equivalent potential temperature, potential vorticity, maritime tempera-
ture difference, temperature advection, and ground convergence. During the case period, a
large blocking pattern developed over the Western Pacific causing the flow to be stagnant, and
there was a North-South oriented High-to-Low pressure system over the Korean Peninsula
because of this arrangement. The case period was divided into three parts based on the synop-
tic forcing that was responsible for the heavy snowfall; detailed analyses were conducted for
the first and last period. In the first period, a heavy snowfall occurred over the entire Korean
Peninsula due to strong updrafts from baroclinic instability and a low pressure caused by
potential vorticity located at the mid-troposphere. In the lower atmosphere, a North-South ori-
ented High-to-Low pressure system over the Eastern Korea intensified the easterly airflow and
created a convergence zone near the ground which strengthened the upslope effect of the Tae-
baek Mountain range with a cumulative fresh snowfall amount of 41 cm in the East Coast
region. In the last period, the cold air nestled in the Maritime Province of Siberia and Manchu-
ria strengthened much more than that in the first half and extended to the East Sea. The tem-
perature difference between the 850 hPa air and the SST was large and convective clouds
developed over the sea. The highest cumulative fresh snow amount of 39.7 cm was recorded in
the coastal area during this period. During the entire period, vertically oriented equivalent
potential temperature showed neutral stability layer that helped the cloud formation and devel-
opment in the East Coast. The 2014 heavy snowfall case over the East Coast provinces of
Korea were due to: 1) stagnation of the system by blocking pattern, 2) the dynamic effect of
mid-level potential vorticity of 1.6 PVU, 3) the easterly air flow from North-South oriented
High-to-Low pressure system, 4) the existence of vertically oriented neutral stable layer, and 5)
the expansion of strong cold air into the East Sea which created a large temperature difference
between the air and the ocean.
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Fig. 1. 24-hour KMA AWS accumulated precipitation for (a)
7 Feb 2014, (b) 10 Feb 2014 and (c) 13 Feb 2014, respectively.

5% 229

71 S8 HEAEe e (NASA)9| The
Modern-Era Retrospective analysis for Research and
Applications (MERRA) AEA2AEE o] &35 A
“¢, 850 hPa, 500 hPa, 250 hPa =4 9] Tj71E &
A7) fsked 0.5° % 0.75° AL SIFEE 71 1A
7 4 ARE A AL, B9 A% T2E
oF 7] 93l 1.25°x1.25° AR} =S 7111 3
AR VA ARE A ST A9 ARES ol
sto] 29 69~29 14L7HA] F 9 B Bt A
ol s & AEATYES EH AT

2.2 Al MA

ALHA = FoA 78S kst deA 7|
oy 2L=Fg FHHSH Z|qtFe] dalete] shitmo]
JIFS Fh o2 A3 gnkhQd ALH A /1Y
X = AMIEAE ZISHRE, 7Rl ofs) W
st FEUZE BAEE B sl AAEE F
FTHOE I AZITh SHAINE & Abdl= 20144 2€
6U~1442] 9 Tt Bl AYS THOE 7HAdo]
A&EEo] H 192cem®] AEHFS 71533, 8H
APEA7E wA st o F 3|

10, off o

L1799 ¥o =
AE - ol# 2l dde]tiMinistry of Public Safety
and Security, 2014). ©] 717+ &<t 3 Aol 7T
S 714 AWS AR E o]&-3ste] YER ) th(Fig.
1. F 949] At 717 5t ASlE 192.6 cme] 4l
AAd7Fe] 715HUeH, % 1293 cm, &% 41 cm,
23 17.6 em, 24t 16.9 eme] A A ZFS 7| =319t}

o] 7|7k &t A2t 914 He|EAL GAdellx 24 7
o 1200 UTC, 2€ 102 0000 UTC =223 2¢ 13¥
0000 UTC®ll 2t A7l o8 A +EU7t &
T8l S Ave= TS sl 7Rk o s &
I7F G sEgo] Sal Aol S FATHFig.
2). 2t A7I¢e] TFaE AUHA FE5L 55
29 4T 29 7929 8Y, 2¢ 9U~2¢ 11
o] FalFoz go| FHslo 5
Fe 29 139~149S FHoE A
7], $a7] 2 g th(Fig.
HAYFo] FEEHA &
e znkz| o} o
7129 13Y

1
=

2
rl rlo

fl

O
=
7

[
Au)
Kl

—

S

™
rlo
ﬂﬁ°

i

__).4_19
)
N
N
o
N
L5
)
39
=3
)
ofy
=)

¢

ol M~
1o
o3
(0 ¢

&

(O8]
N’
M
£

> rlo
>
>
i)
N

)
o
£
o
i
Mo
:i
o
o o
s
o
o2
5 ol
rlo dlo

AN o
o
fru
M
12
tlo
4
OO:;,‘“
ol
s
ui

0000 UTC)Z 7|

3.1 822 X|5=(Blocking index)

WA 29 6429 14U7HK] F 99 B¢t AFA o] A
SE Yee A sk 71dAY] FAE B
g e B2 d4e &4 55 22 AF

Atmosphere, Vol. 26, No. 2. (2016)



S|
i

230 227094 931201493 29 FalIcH X Z4

M

Fig. 2. Representative infrared radiation (IR) image from

Cheonrian Meteorological Satelite for (a) 1200 UTC 7 Feb Fig. 3. Synoptic surface pressure weather charts at (a)
2014, (b) 0000 UTC 10 Feb, and (c) 0000 UTC 13 Feb, 1200 UTC 7 Feb, (b) 0000 UTC 10 Feb, (c) 0000 UTC 13
respectively. Feb 2014.
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Fig. 4. Synoptic weather charts for (a, d) 300 hPa, (b, ) 500 hPa and (c, f) 850 hPa at 1200 UTC 7 Feb (left panel) and
0000 UTC 13 Feb 2014 (right panel).
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Fig. 5. Skew T - log P diagram of (a, ¢) Sokcho, (b, d) Pohang at 1200 UTC 7 Feb (top) and 0000 UTC 13 Feb (bottom).
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Fig. 6. 500 hPa geopotential height (gpm, solid lines),
temperature (°C, dotted lines) and vorticity (10~ s™', shaded
area) for (a) 0000 UTC 5 Feb, (b) 0000 UTC 10 Feb and (c)
0000 UTC 13 Feb 2014, respectively.
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Fig. 7. Blocking indices (m degree ') obtained from 10-year average (top) and case period (bottom). Left column is for GHGN

and GHGS while right column is for GHGW and GHGE.
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Fig. 8. 10-year mean 500 hPa geopotential height (gpm,
solid lines) and surface temperature anomaly (°C, shaded
area) the case period (2004. 02.~2013. 02.).
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Fig. 10. East-West vertical cross-section at latitude 37°N. Solid cyan line is equivalent potential temperature (K), black arrow is

vertical velocity (m s™) and shaded area is potential vorticity (10~ s™) for (a) 1200 UTC 7 Feb 2014, (b) 0000 UTC 13 Feb
2014, respectively.
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Fig. 11. 850 hPa temperature advection (K s™', shaded area) and moisture flux (g kg™ * m s™', vector) for (a) 1200 UTC 7 Feb
2014, and (b) 0000 UTC 13 Feb 2014, respectively.
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