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ABSTRACT

The weather conditions, such as temperature, precipitation, and sunshine duration, play one of
the key roles in Agriculture. In particular, extreme weather events have crucial impacts on
growth and yields of crops. This study estimates statistics of extreme weather events in 167
Si-gun over South Korea derived from high-resolution(30 and 270m) topo-climatology model
for key three meteorological variables(temperature, precipitation and sunshine duration). It is
shown that the characteristic of each extreme weather frequency in the topo-climatology
model is in good agreement with observation from Korean Meteorological Administration’s
Automatic Surface Observing System. Moreover, it is possible to analyze the statistics of
extreme weather more realistically because this data can cover the weather at not-observed
regions. Hence, this data is expected to be used as baseline data for assessing vulnerability
to extreme weather and politic decisions for damage reduction in agricultural sector.
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Table 1. Definitions of extreme weather events of temperature, precipitation and sunshine duration

Method

Definition

<Standard deviation method>
Ascertain whether the departure of 10-day running averaged
temperature from the climatological mean(tt during 1981-2010)
exceeds the range of 2 standard deviation(2c)

Temperature

<Percentile method>
Ascertain whether the 10-day running averaged precipitation
located at outlier than upper- and lower- 5 percentile of
climatological precipitation probability density function

Precipitation

<Standard deviation method>
Ascertain whether the departure of 10-day running averaged
sunshine duration from the climatological mean(l during
1981-2010) exceeds the range of 2 standard deviation(2c)

Sunshine
Duration

Hot day
Tioday = 1+ 20

Cold day
TlOday Spu—-20
Wet day
Pioday = Posp
Dry day
Ploday < PSp
Bright day
SlOday 2p+20

Dim day
Sioday S U — 20
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Fig. 1. Box plot of extreme event frequency over S. Korea (MDL : 167 Si-gun /

ASOS : 61 stations) during 1981-2019(39 years). The box shows the range from
25 to 75 percentile values and the upper and lower whiskers indicate 10 and
90 percentile value. The dot and the line in the middle of the box denote the
average and median value, respectively. The positive and negative extreme events
are distinguished with (+) and (-) marks at the end of variable names in X axis.
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Fig. 2. Spatial distribution of positive(+) and negative(-) extreme event’s trends(events/year)
with respect to sunshine duration(a, b), temperature(c, d), and precipitation(e, f) during

1981-2019 over 61 ASOS stations.
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Fig. 3. Spatial distribution of positive(+) and negative(-) extreme event’s trends(events/year) with
respect to sunshine duration(a, b), temperature(c, d), and precipitation(e, f) during 1981-2019

over 167 Si-gun of S. Korea.
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Fig. 4. The example of excel files about extreme event frequency statistics over 167
Si-gun of S. Korea.
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