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Abstract

The purpose of this research is to select representative observation stations for winter observation equipment performance tests and to
present indoor and outdoor conditions for performance tests by considering snowfall, snowfall days, latitude, and altitude distribution
for observation stations operated by the Korea Meteorological Administration. Using the snowfall data observed during the winter for
30 years (1981-2010), ten representative observation stations are selected to consider the classification of snowfall days by class, latitude,
and altitude distribution of observation stations. As a result of analysis, the suitable point for outdoor experiments was selected as
Daegwallyeong, the average number of snowfall days and snowfall days of S5cm or more were 57.5 and 13.2 days, respectively. The
indoor experimental conditions are considered to be suitable under temperatures of — 15 to 5°C and humidity of 50% or higher. Results
of this research can be used as basic information for conditions and test beds for performance tests of equipment that can respond to
heavy snow disasters in winter.
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(Quante et al,, 2021; Strawa et al,, 2020).
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Table 1. Results of representative stations by 3x3 matrix. The parentheses are the average annual number of snowfall days

Latitude Altitude 100m < 100~300 m < 300 m
37.0°< L Seoul (25.0) Ulleungdo (54.9) Daegwallyeong (57.5), Taebaek (43.0)
35.5<L<37.0° Daejeon (29.6), Jeonju (25.3) Chupungnyeong (33.0) -
L < 35.5° Gwangju (30.8), Jeju (19.9) Sancheong (15.8) -
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Table 2. Annual average snowfall days on selected stations. The parentheses are years during that period

Altitude Station Average year (1981~2010) Last 10 years Last 5 years
Seoul 25.0 25.3 23.8
) Daejeon 29.6 28.7 242
L(Ol‘g(ﬁl;‘;“c)‘e Jeonju 253 233 232
Gangju 30.8 26.5 22.6
Jeju 19.9 18.2 15.6
) ) Ulleungdo 54.9 64.3 59.4
M(eld(;‘(;g’g(l)t:;“)de Chupungnyeong 33.0 33.1 (2001~2010) 29.8 (2006~2010)
Sancheong 15.8 (1975~2004) 13.2 (1995~2004) 12.8 (2000~2004)
High Altitude Daegwallyeong 57.5 55.1 (2007~2016) 51.2(2012~2016)
(=< 300 m) Taebaek 43.0 (1986~2000) 41.7 (1991~2000) 38.0 (1996~2000)
Average 335 32.9 30.6
Range 15.8~57.5 13.2~64.3 12.8~59.4
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Table 3. Characteristics of weather factors for experiments in representative observation stations

Average Distribution of Distribution of Distribution of | Maximum snow | 1-hour snowfall
Station snowfall days/ | temperature during | humidity before | snowfall duration | depth/extreme | maximum/extreme
= 5 cm (Day) snowfall (C) snowfall (%) time (hr) value (cm) value (cm)
Seoul 25.0/1.8 -6.1~2.2 53~96 2~8/14 5.5/285 29/58
Daejeon 29.6/1.6 -10.5~2.4 59~92 2~10/ 14 7.6/49.0 45/9.5
Jeonju 253/23 -10.7~2.9 55~97 2~14/19 11.9/20.0 3.8/5.0
Gangju 30.8/3.7 -8.8~0.9 75~98 4~21/30 17.3/40.5 29/55
Jeju 19.9/0.2 -2.5~1.8 58~85 3~20/15 14.4/14.2 2.5/2.1
Ulleungdo 54.9/13.6 -8.8~3.6 53~88 8~76/ 66 113.5/1184 11.0/19.0
Chupungnyeong 33.0/22 -10.4~2.2 72~87 1~7/15 6.1/32.8 3.8/43
Sancheong 15.8/1.3 -9.0~3.2 50~98 2~6/18 53/275 2.6/5.7
Daegwallyeong 57.5/13.2 -14.1~0.4 59~98 1~20/42 31.0/155.7 3.7/6.8
Taebaek 43.0/7.3 -13.6~1.0 63~99 2~16/36 10.7/94.5 22/6.7
3& A9 dohs A= & 4 Al 4.2 2
ot -SEUe tHEBEAH Y] 7120 e = 54
7 ER) 29 7128 ALHE TS ] B AHE st 2 AFE VNN B FA SRS V€=
Zglol A-g_trtd e 2-5wA o s do] 7Hsd A o= AT A 71V EAE Lefsto] ASE 7P S 39 4
T SAES AT R BEAER AL TS A =S
E5h BASAH 7Y B, Fo& st sk f1gt 712 AFelth
H 9] 55 SRt A 9] Ao At EA e 255, 5 o5 915} 3097K1981~2010) B=3t ALHE FA A E
T, B2 & o A o d 2T e i oA A AHgst] 7 A8 ATEGAD) = EFstaL, BEAA
40] 100 cmE ZI5HH, -2 1967 g0l 155.7em O] =t s E 5 rajste] 107145 Agstirt A%
7F715E 2 arestod | o) AR 9 R g Hhgol Ba = 274 9] 2 3187H2018~2021) A A 7 EA (12, &
& 7lo= Atz Hr} )= ERlste] Aed dH o] A5 AleS St A9l A<

2718 Akt AT AT Tt ek



1154 B. Kim et al. / Journal of Korea Water Resources Association 55(12) 1149-1154

1) AL, A= EEE wAS Fl TEAR 10704
= A, AP, A, 7,85 8%, 0, &85,
g ﬁ@s}‘ﬂﬂ}.

2) A9 A5 Adol 7P AR A
(57.5%),5 cm oo 24
A =Sl Higfo.
A g oz st

3) 35 AldS IR ¥ 2027 AR A §9] 7]
2 XS BAR A, 7120 A9--15-45C, 5
O] 7% 50% o1& ez Aokt Al=Hch

<

A vl Akt 8A B 71

B el 7|2 AR B85 9

Nl
o e
ol
iy
i)
rr

rel ok

e VU

e/

N

w4
me o, lo M
g oo Hu
ol
onx

oo 1o

&
ol
B
re
rﬂ,
ﬂ]*ﬁlj
' 5
oi‘l
(]
oy
N
o W
it
i}
2

Z Lol
n =
i %0
e -
R o
=
1o
%
r
>
Ql
[o
d |
_°,_|',
kX
N,
i
o,
>,
m

77t Basi.

o

A= 718 A7V =7 7S
A7 BZ35}H (KMA2018-00221)2] 2|0 &2 5-3%|¢]
ct.

oy i

o p

Conflicts of Interest

The authors declare no conflict of interest.

References

Chen, H., Sun, J., and Lin, W. (2020). “Anthropogenic influence would
increase intense snowfall events over parts of the Northern
Hemisphere in the future.” Environmental Research Letters,
Vol. 15, 114022.

Choi, G.Y. and Kim, J.S. (2010). “Surface synoptic climatic patterns
for heavy snowfall events in the Republic of Korea.” Journal
of the Korean Geographical Society, Vol. 45, No. 3, pp. 319-
341.

Dong, C. (2018). “Remote sensing, hydrological modeling and in
situ observations in snow cover research: A review.” Journal
of Hydrology, Vol. 561, pp. 573-583.

Jeong, G.H., and Park, H.S. (2015). “The necessity to respond to
disasters through rapid and accurate heavy snow damage
prediction.” Journal of Disaster Prevention, Vol. 17, No. 5,
pp-18-28.

Kim, G.Y. (2020). “The study for classifying snowfall area types with
consideration of snowfall characteristics and times.” Journal
of the Korean Society of Disaster Information, Vol. 16, No. 1,
pp- 21-33.

Kim, G.Y., Joo, H.T., and Kim, H.J. (2018). “The study for damage
effect factors of heavy snowfall disasters: Focused on heavy
snowfall disasters during the period of 2005 to 2014.” Journal
of the Korea Academia-Industrial cooperation Society, Vol.
19, No. 2, pp. 125-136.

Kim, S.B., Shin, H.J., Ha, R., and Kim, S. J. (2012). “Spatio-temporal
Analysis of Snowfall for 5 Heavy Snowfall Areas in South
Korea.” Journal of the Korean Society of Civil Engineers B,
Vol. 32, No. 2B, pp. 103-111.

Korea Meteorological Administration (KMA) (2011). Climatologi-
cal normals of Korea. 11-1360000-000077-14.

Korea Meteorological Administration (KMA) (2014). A hand-held
forecasting technique. 11-1360000-000807-10.

Kwon, S.H., and Chung, G.h. (2017). “Estimation of snow damages
using multiple regression model - The case of Gangwon
Province -.” Journal of the Korean Society of Civil Engineers,
Vol. 37, No. 1, pp. 61-72.

Kwon, S.H., Park, H.S., and Chung, G.H. (2016). “Analysis of snow
vulnerability and adaptation policy for heavy snow.” Journal
of the Korean Society of Hazard Mitigation, Vol. 16, No. 2,
pp. 363-368.

Lee, H.J., and Chung, G.H. (2019). “Prediction and applicability of
snow damage using random forest.” Journal of Wetlands
Research, Vol. 21, No. 2, pp. 157-162.

Ministry of the Interior and Safety (MOIS) (2020). Statistical
yearbook of natural disaster 2020. 11-1741000-000002-11.

Oh, Y.R., and Chung, G.h. (2017). “Estimation of snow damage and
proposal of snow damage threshold based on historical dis-
aster data.” Journal of the Korean Society of Civil Engineers,
Vol. 37, No. 2, pp. 325-331.

Quante, L., Willner, S., Middelanis, R., and Levermann, A. (2021).
“Regions of intensification of extreme snowfall under future
warming.” Scientific Reports, Vol. 11, 16621.

Strawa, A.W., Latshaw, G., Farkas, S., Russell, P., and Zornetzer, S.
(2020). “Arctic ice loss threatens national security: A path
forward.” Orbis, Vol. 64, No. 4, pp. 622-636.



