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<ABSTRACT>

This study aims to reveal the characteristics of spatio—temporal
patterns of orography-associated extreme precipitation in South Korea
depending on the geographic factors(e.g. sea level altitude and proximity
to the coast, etc) and the synoptic climate in the upper atmosphere(water
vapor transportation field of 850hPa surfaces) based on the daily
precipitation data obtained from about 490 sites{e.g. Automated Synoptic
Observation System(ASOS) and Automatic Weather System(AWS) in Korea
Meteorological Administration} for the recent 10 years(2002~2011). To
this end, this study analyzes the moving spots and the values unknown at
present to determine the observational data which is the subject of study,
maps the spatio—temporal patterns of frequency, intensity, time of
occurrence on an annual basis, and spatial extent of extreme precipitation
defined as fixed threshold(daily amount of precipitation: 80mm or more)
and relative threshold(precipitation: 95 percentile or more) based on the
data obtained in this way, and analyzes the water vapor transportation
field in the upper atmosphere by the time of precipitation.

To look at the important research findings, the intensity of extreme
precipitation in the mountainous areas of South Korea can be found to be
high depending on the geographic factors as sea level altitude and
proximity to the coast. In Jeju Island and Sobaek Mts., the frequency and
intensity of extreme precipitation of the basis of fixed and relative
threshold tended to increase depending on the increased sea level
altitude. In such regions, the percentile of extreme precipitation in the
entire rainfall was found to be higher than in the lowlands where the sea
level altitude is relatively low. These results suggest that water vapors

steam upward, influenced by the topography of the mountainous regions
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where vapor is actively supplied from the sea, which means that the
extreme precipitation regions are Iintensively appeared. In Seoul,
Gyeonggido, and Youngdong mountain areas depending on the increased
seal level altitude was found to be relatively high at 100m or less above
sea level. In such regions, the difference in the frequency and intensity
of extreme precipitation phenomenon was not distinct at 100m or more
above sea level, but tended to reduce when it had a raising pattern from
the sea. In the southern coastal mountainous regions of South Korea
where the inflow of air current is excellent, it is observed that the total
precipitation tends to increase partially depending on the increased sea
level altitude, but in the intensity of extreme precipitation, consistent
patterns associated with geographic factors were not observed.

The spatio—temporal patterns of extreme precipitation in South Korea
are found to be closely associated with synoptic climate which is related
to water vapor transportation by season in the regions surrounding the
Korean Peninsula as well as seal level altitude and proximity to the
coast. To look at the distribution patterns of extreme precipitation by the
time of precipitation, the extreme precipitation occurred from May to
October occupied about 40% during the summer rainy season haring the
seasonal rain front. When analyzing the water vapor transportation field
of 850hPa surfaces during the summer rainy season, water vapors were
sufficiently transported along the seasonal rain front especially when the
north pacific high was enhanced, thus knowing that it influenced the
inland area of South Korea. At this time, the extreme precipitation was
enhanced by the topographical features, especially by altitude in Taebaek
Mountains which is a major axis of Korean peninsula and the
representative alpine regions such as Mt. Sorak, Mt. Jiri, and Mt. Halla
rather than small mounds. In other words, the extreme precipitation by

season was associated with the synoptic climatic characteristics and the
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topographic effects, thus determining the spatial patterns of precipitation.
In case of typhoon, the extreme precipitation phenomenon appeared
strong and the region showing the orography-associated extreme

precipitation differed depending on the typhoon track.

Key Words: extreme precipitation events, orographic effect, precipitation

seasons, synoptic analysis
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