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ABSTRACT

The Study on the Prediction Method of Fresh Snow Cover

at Imsil Region in Winter

Baek Seung—Woo
Advisor : Prof. Ryu, Chan-Su Ph.D
Department of Atmospheric Science,

Graduate School of Chosun University

The representative characteristic of the weather in Jeollabuk—-do region is
heavy snow in winter due to the continental anticyclone expansion.
Especially, the winter heavy snow is characterized by the great deviation of
snow accumulation as the spots in limited area. This study classifies the
heavy snow type in Jeollabuk—-do region by the geographical features under
the assumptions that the distribution of snowfall which occurs when a cold
air passes through the warm oceans is set by the geographical features. With
the Noryeong mountains in Jeollabuk-do as the center, the case of the heavy
snowfall which falls in the west area more than the east area of the
mountain range is classified as the west coast heavy snow type, and the
opposite case is classified as the inland heavy snow type. The study regions
are Imsil and Jangsu at the east of the Noryeong mountains, and Jeongeup
region at the west of the Noryeong mountains among heavy snowfall regions in
Jeol labuk-do.

We demonstrated the case that maximum depth of fresh snow cover is over 5
cm more than 1 region among Imsil, Jangsu and Jeongeup.

Accordindg to that result, the occurrence of heavy snow in Jeollabuk-do is
more frequent by 53% compared with that in the west coast region.

In case of the west coast heavy snow type, there is the large deviation of

_5_



fresh snow cover between both regions. Also, it appears that southward
advance of cold air in case of the west coast heavy snow type is more
outstanding than that of the inland heavy snow type. When the west coast
heavy snow type comes, the isobar of the surface pressure pattern is
arranged in linear order to north and south with the west coast region in
Korea as the center, as cold air penetrates deep from the northern inland
region to the central inland region in Korea. At this time, it is concluded
that heavy snow falls in Jeongeup region located on windward side of the
Noryeong mountains as cold air flows into Jeollabuk-do region from
nor th—-nor thwest .

By contrast, in case of the inland heavy snow type, as cold air cannot
flow into the north or the central inland and then expands from Hanam region
in China to the southern region in Korea, the isobar of the surface pressure
pattern tends to incline from northwest to southwest with the Korean west
coast as the center and the main wind in Jeollabuk-do region is from the
west to the west-northwest. In this case, after the cold air falls snow in
Jeongeup region which is the windward side of the Noryeong mountains by the
relatively strong wind from the west to the west-northwest than the west
coast heavy snow type, passing the Noryeong mountains, the positive
vorticity greatly develops once more at the lee side of the mountains. Thus,
it seems to be a heavy snowfall in Imsil and Jangsu region.

In case of the inland heavy snow type, the deviation of fresh snow cover
between the inland and the west coast station is less than the west coast
heavy snow type. The difference in the inland heavy snow type is an ut 6cm.
The result shows that the snowfall in Jeollabuk-do is greatly affected by
the geographical features.
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Fig. 2. The number of days which occurred fresh snow cover.
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Table 1. Daily maximum depths of fresh snowfal |l by heavy snow types.

West coast heavy |Jang- s | Jeong- | Inland heavy| Jang- s | Jeong-
sSnow types S00 eup sSnow types | Soo eup
2001.12.21 25 27| 7.6 2001.12.29 | 9.2 | 6.9 | 4.0
2002.01.02 0.0 0.0| 8.2 2002.01.07 | 8.3 | 7.4 | 2.5
2002.12.09 0.2 17| 7.2 2002.12.25 | 13.0| 12.0| 3.4
2003.01.04 7.9 9.3 | 15.0 | 2003.01.27 | 8.1 | 5.0 | 0.9
2003.01.05 0.0 0.0 7.0 2004.01.12 | 5.1 | 5.2 | 0.8
2003.12.19 0.4 1.2 | 16.0 | 2004.01.13 | 6.1 | 9.0 | 4.9
2003.12.26 0.0 0.9 | 15.0 | 2004.02.04 | 5.2 | 6.5 | 2.1
2004.01.21 0.6 | 2.7 | 10.0 | 2004.02.05 | 8.9 | 5.8 | 2.5
2004.01.24 0.0 0.9 | 12.0 | 2004.02.07 | 8.7 | 11.0 | 1.1
2004.02.03 0.0 06| 5.8 2004.03.06 | 5.9 | 6.5 | 4.3
2004.12.31 0.0 00| 7.2 2005.01.25 | 7.2 | 6.5 | 2.5
2005.01. 11 1.5 3.4 | 54 2005.01.31 | 8.3 | 8.8 | 4.7
2005.02.01 1.1 ] 1.1 ] 22.0 | 2006.02.07 | 21.0|24.0| 4.8
2005.02.02 26 24| 8.9 2006.02.08 | 9.7 | 13.0| 1.6
2005.02.20 0.0 22| 5.7 2006.11.07 | 6.8 | 5.2 | 0.0
2005.12.05 1.7 1 25| 12.0
2005.12.08 2.7 1.0 6.1
2005.12.12 2.1 3.2 21.0
2005.12.17 3.0 3.5 ] 13.0
2006.12.02 0.0 0.0 | 8.8
2006.12.28 1.5 4.2 | 34.0
2005.12.04 16.0 1 21.0 | 35.0
2005.12.21 15.0123.0 | 46.0
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Table 2. The cases of heavy snowfal | maximum depth of heavy fresh
snow cover for three station respectively.

28 Dec. | 21 Dec. 5
Case date 2006 2005 7~8 Feb. 25 Dec.

2006 2002

Inland heavy snow types

West coast heavy

Heavy snow pattern ™™g "% pes

Jangsoo
maximum depth of 1.5 15.0 21.0 9.7 13.0
fresh snow cover

Imsi |
maximum depth of 4.2 23.0 24.0 13.0 12.0
fresh snow cover

Jeongeup
maximum depth of 34.0 46.0 4.8 1.6 3.4
fresh snow cover

maximum depth of

fresh snow cover
depar ture 32.5 31.0 16.2 8.1 9.6

(Jangsoo: Jeongeup)
maximum depth of

fresh snow cover
depar ture 29.8 23.0 19.2 1.4 8.6

(Imsil:Jeongeup)

Fig. 70IME 22 =S50 228t MIIZ0l ?IXIct) SAE Ao DI BXt
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AXUS FHO2 SAMO| HIDE LSO HISHHH N Us 2SS 20ICH

18KST LIISUAE RelLtet SEBEXSMA T SUH0l SS-HNE HOXE

Fes 201D ACH O Y HAZM DAl X B2 I+, 24, 38 1Y
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HA SEANS0l SAIGHALE.
Fig. 62 20062 128 282 AldlZ, 0 & &4, &=, S NG90 01AI2H
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Fig. 6. Fresh snow cover at each station by the time
series on 28 Dec. 2006.
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Fig. 7. Surface weather chart on O0UTC 28 Dec. 2006
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09UTC 28 DEC 2006 (18KST 28 DEC 2006)
e 0E T10E

120E [0 OE 150E T
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e

TE [E3 TE
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Fig. 8. Surface weather chart on Q9UTC 28 Dec. 2006
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Fig. 9. Wind rose at each station on 28 Dec. 2006.
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Fig. 10. Fresh snow cover at each station by the time
series on 21 Dec. 2005
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Fig. 11. Surface weather chart on 03UTC 21 Dec. 2005.
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Fig. 12. Surface weather chart on 15UTC 21 Dec. 2005.
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Fig. 13. Wind rose at each station on 21 Dec. 2005.
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Ct. LHSOH&E Al 1 (2006. 02. 07 ~ 02. 08)
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Fig. 14. Fresh snow cover at each station by the time
series from 7 to 8 Feb. 2006.

Fig. 152 2006 28 7€ 15UTC X&2IElMeE €2 =S50 2E8 MD
O SELZ AlHI2IotII0l ettt SR~-SFXNHLZE NMES B 2ot 2

Ng-22|U2h GalorteoR Yalsh UCt.

_19_

o2
=

o

B

~

= H



15UTC 07 FEB 2006
e

10E TI0E 120 10E T5E 3

ASFE KMA
) 0715UTC FEB 2006
., [ IRFACE RESUFERP|

Jo1z

e e \C‘ﬂE e HE
Korea Meteorological Administration(KMA) Created at 01:38LST 08 FEB 2006

Fig. 15. Surface weather chart on 15UTC 7 Feb. 2006.
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Korea Meteorological Administration(KMA) Created at 10:35LST 08 FEB 2006

Fig. 16. Surface weather chart on OOUTC 08 Feb. 2006.
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M U=z 2501 F36HH LEHO. X €2 SS50 S & MII0l s%
2 SHUHAN SLEO UAl €525 MADl M 22 20110 UL, 01 &
ANZIHE 2 XIEQ ML (Fig.14)2 EY, S2H0l =A-ES22 JISUHA
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(Fig.17, Fig.18).
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Fig. 17. Wind rose at each station on 07 Feb. 2006.
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Fig. 18. Wind rose at each station on 08 Feb. 2006.

ct. WSM&EE Atall 2 (2002. 12. 25)
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Fig. 19. Fresh snow cover at each station by the time series on 25
Dec. 2002.
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Fig. 21. Surface weather chart on 15UTC 25 Dec. 2002.
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Fig. 23. The conceptual model that WNW and NNW wind
goes over the Noryeong mountains and passes
through Imsil.

. - . : 5 e

Fig. 24. The simulation of NNW and WNW wind which
passes through Jeongeup and goes over the
Noryeong mountains.
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Fig. 26. The simulation of the wind which goes over the mountains
(a)Vertical distribution, (b)Trace

5. HdRdE 2 N&H HIA2T 24
Fig. 272 44
500hPaol HoeT

ru|m
Hli
x
ror
sy

0

FSE 500,700,850 H 925hPall E=Z=L OICt.
= Mo E UM -29.9C, LISUHAESHWA -26.6CTE 2

1, 700hPa EZ22x2 B2 MoHAUHEHNAM -19.05C, UHSUHESHUHAM -18.2
7CE 2Lt 850hPa BH=Eo B MoCtHEEMAM -13.26C, USUHESO
AN -11.08CE 21, 925hPa BEo=2t= MoHAUHESHNA -8.27C, WSUHEE
A -5.86CE ERULt. BE DZ0AM MoHAUHEE0 WUSHEEEO ¥2 2%
£ UEUWL RU2SH, 0l= AoliettieEdel E< eI otSA A WAL
AUS=S 2l0IetLt.

_27_



west coasttype W inlandtype

27. The mean temperature of each altitude by

heavy snow types.

-10 -
-15 -
-20 -
.25
-30 -
-35

Fig.

xr
I

0l

ol
K0

10

|
ol
<t

Bl
il
Ok
Xl

Ty

Ju

OICk.

e

g

2 oIt

AJF 0.8~9.0C=Z,

0.8~6.7CZ,
Mo ettH& 2l

—

—

N,

df =21 JI=29

ot

[§

WSEl bl

Ao a21 Jleo
9

d

A
=

S
HOIXHE 2 RULCH

[§

HIIXE 2R,

3.7C2
JF & 2T Ol& O 2 LIEHSCE.

o 6
R o

(o)1

180

OICt.

F

o

]y

HIXE &

0

t 850hPasl

3
o0
3

Fig. 29=
=21t 850hPa Jl=2]

=18

HIXE 2

0
d9Ib USsUHEd

HIXIE 24,

0l

6.4C2|
2 o 4.6C
<)
HEE L A

o

Ik
[=]

OF
=

=

32 =21t JI=28 Xt 0.3~12T=,

|

FAUME MoHQHHA

0.4~13.3C2,

—

—

f

IN

2
850hPa J| =1t

d

A
=

Ct.

HetoH&

0l

Ole W=

2L

=
=

P

X

J

-
o

0l
HH

0

A

JI0 O

st

4% otSIHAl
Ol 4

9

60

0%
S

oll
ol

J

ol

or o AA

=38

=2 dJd
= L

_28_

Ct.



surface - sea surface

1 I}

west coast type inland type

O B N W R UG~
1

Fig. 28. Temperature deviation between the land surface and the oceans.
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Fig. 29. Temperature deviation between the surface and at 850hPa.
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Fig. 30. Mean wind speed(m/sec) at 850hPa and 1000hPa by heavy snow types.
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Fig. 31. Isohypse at 500hPa by heavy snow types.
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Flg. 32. The chart of the west coast heavy snow type at 500hPa.
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Fig. 33. The chart of the inland heavy snow type at 500hPa.
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Fig.34. Maximum wind speed for 10 minutes at each
station by heavy snow types.
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Appendixes

Appendix 1. New snow accumulation time series at each stations by cases of
the west coast heavy snow types.
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Appendix 2. New snow accumulation time series at each stations by cases of
the inland heavy snow types.
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Appendix 3. The wind rose at each stations by

heavy snow types.
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Appendix 4. The wind

snow types.

rose at each stations by

cases of the
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