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ABSTRACT

A Study on Climatological Characteristics of Snowfall

Occurrence over the Gwangju and Jeonnam Region

Kim Jin-A
Advisor : Prof. Ryu, Chan-Su, Ph.D.
Department of Atmospheric Science,

Graduate School of Chosun University

Snowfall has diverse effects on the human life. To ensure the water resources
in winter and to address the heavy snowfall damages, it is important to identify
the characteristics of the winter snowfall in Korea.

In this study, the patterns and trends of snowfall were studied using the
snowfall-related statistical characteristics based on the fresh snow cover data of
the Gwangju and Jeonnam region for 30 years (1981-2010), which is one of the
representative heavy snowfall areas.

In addition, the synoptic environment was analyzed by classifying the surface
pressure types of the snowfall days, and the recent snowfall frequency trend
was examined via the wavelet analysis for the snowfall days and amounts for
30 years. The atmospheric circulation characteristic was identified for the years
with high and low snowfall frequencies.

The number of snowfall days of the Gwangju and Jeonnam region was 66
days/year, with the highest number in January. The snowfall amount was
increasing, and was highest in December. This was because December has
Siberian High and troughs of pressure, and is influenced by the relatively warm
sea surface temperature. The surface pressure types of the snowfall days were

largely classified into three types: Siberian highs, migrating highs and cyclones.



There were 31 Siberian highs with the highest snowfall amount of 15.7 cm.
The light snowfall areas such as Yeosu, Goheung and the areas along the
south coast had relatively high snowfall amounts when they were influenced by
cyclones.

According to the frequency analysis for 30 years, the snowfall day frequency
was six years, and the snowfall amount frequency was six years. In addition,
the snowfall frequency was high when Gwangju and Jeonnam region was
influenced by strong Siberian high, northwesterly wind and chill. Meanwhile, the
snowfall frequency was low when a wind drift distance was not established for
the Siberian high to the Gwangju and Jeonnam region or when there was an
effect of the northeast air current. Accordingly, even in the same air pressure
distribution, the snowfall frequency of the Gwangju and Jeonnam region varied
according to additional conditions, including the air current and its direction,
wind speed and sea surface temperature.

The snowfall distribution and occurrence patterns are increasingly varied and
become stronger in the Gwangju and Jeonnam region, and further quantitative
studies by detailed areas are needed on the diverse climatic elements and

snowfall occurrence mechanism.
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Table 1. Specification of KMA stations over Gwangju and Jeonnam region

used in this study.

location
station elevation (m)
latitude (N) longitude (E)

Gwangju 72.4 35°  10° 126° 53°
Mokpo 37.9 34° 49 126° 23

Yeosu 64.6 34° 44 127° 44
Wando 35.0 34° 24 126° 42
Suncheon 74.4 35° 04 127° 14
Jangheung 45.0 34° 41 126° 55°
Haenam 13.0 34° 33 126° 34
Goheung 53.1 34° 37 127° 16°
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Table 3. Monthly mean sea water temperature(unit:'C) at sea level height

observatory.
station Heuksan .
month Mokpo Wando do Yeosu Jindo Goheung
Nov 15.1 14.7 13.1 155 14.3 136
Dec 9.4 104 10.5 12.1 11.0 8.7
Jan 5.6 7.2 7.6 8.5 7.9 5.3
Feb 5.0 7.0 6.8 6.5 7.3 6.2
Mar 7.2 8.5 7.4 7.1 8.6 8.8

(Source : Korea Hydrographic and Oceanographic Administration)
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Table 4. Monthly mean snowfall amounts for each 10 years over Gwangju and

Jeonnam region(1981 ~ 2010).

snowfall mean snowfall amounts (cm)
period Nov. Dec. Jan, Feb. Mar.
1981-1990 - 6.1 43.0 19.2 -
1991-2000 4.6 225 3.7 25.3 -
2001-2010 - 59.9 27.3 9.5 3.2
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Table 5. Characteristics of synoptic pressure type associated with sowfall over

Gwangju and Jeonnam region.

Synoptic pressure pattern

In case of the extension of Siberian high to the

Korean peninsula.

In case of the influence of migrating high apart from

Siberian high.

In case of influence of surface cyclone and/or frontal

system.
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Fig. 11. Surface weather chart by type associated with snowfall over Gwangju and
Jeonnam region : (a)09KST Feb. 1, 2005, (h)09KST Dec. 31, 2009, and
(c)O9KST Mar. 9, 2010.
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Fig. 15. Periodicity of snowfall days by station using wavelet analysis: (a)Gwangju,
(b)Mokpo, and (c)Yeosu.
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Fig. 17. Composite maps of 80hPa vector wind by A type(left panel) & B type
(right panel): (a)Dec., (b)Jan., and (c)Feb.
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Fig. 18. Composite maps of 850hPa temperature by A type(left panel) & B type
(right panel): (a)Dec., (b)Jan., and (c)Feb.
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