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Analysis of Extreme Weather Characteristics Change in the Gangwon
Province Using ETCCDI Indices
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Abstract

Interesting in abnormal climate is currently growing because of climate change. With this, an increasing number of people
continue to show concern over the negative effects of such changes. In Korea, the annual average rainfall amount increased
to about 19% from 1,155 mm in the 1910s to 1,375 mm in the 2000s. By the end of the 21st century, it has been projected
that rainfall will further increase to about 17%. In particular, the 10-year frequency of localized heavy rain of more than
100-mm rainfall per day reached 385 days in the last 10 years. As such, it increased 1.7 times from 222 in the 1970s-80s.
The extreme events caused by climate change is thus reported as having exacerbated over the years. Gangwon-province
will suffer more from climate change than any other region in Korea because of its mostly mountainous terrain. It is
a special region with both mountainous and oceanic climates divided alongside the eastern and western regions of the
Taebaek Mountain Range. As such, this paper try to quantify using ETCCDI (Expert Team on Climate Change Detection
and Indices) the recent climate changes in this region.

keywords : Gangwon province, climate change, extreme event, ETCCDI indices
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Fig. 1. Concept of Clausius-Clapeyron Theory
(Nicholls etc, 1996)

Table 1. ETCCDI Indices Used in This Study

Indicator Definision Units
FDO Annual count when TN(daily minimum)<0T Days
SU25 Annual count when TX(daily maximum)>25T Days
TXx Monthly maximum value of daily maximum temp (¢
TNn Monthly minimum value of daily minimum temp T

RXl1day Monthly maximum 1-day precipitation mm

RXb5day Monthly maximum consecutive 5-day precipitation mm

R20mm Annual count of days when PRCP=20mm Days

R10mm Annual count of days when PRCP=10mm Days

Table 2. Information of Weather Stations
i ) Location(degree)
Station period = :
Latitude Longitude

Sokcho 1976 - 2005 38°14" 53.36"" 128° 34" 0.84"
Daegwallyeong 1976 - 2005 37° 41" 291" 128° 45" 39.61"
Chuncheon 1976 - 2005 37° 53" 59.64" 127° 44" 15.93"
Gangneung 1976 - 2005 37° 44" 55.33" 128° 53" 35.86""
Wonju 1976 - 2005 37° 20" 4.78" 127° 56" 56.03"
Inje 1976 - 2005 38° 3" 26.09" 128° 10" 9.29""
Hongcheon 1976 - 2005 37° 40" 50.94" 127° 52" 57.25"
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Table 3. Comparision of Trend anaysis for ETCCDI (Temperature)

Simiciom suzd £d0 txx tnn
Before Since Before Since Before Since Before Since
Sokcho -0.50 0.60 0.15 0.41 -0.06 0.17 0.21 -0.22
Daegwallyeong -1.52 1.77 -1.04 -0.84 -0.11 0.30 0.30 -0.11
Chuncheon 0.09 0.78 -0.25 0.04 -0.01 0.10 -0.01 -0.16
Gangneung -0.25 0.82 -0.66 0.06 -0.04 0.05 0.19 -0.28
Wonju 0.04 0.88 -1.44 -0.45 0.02 0.11 0.19 -0.18
Inje -0.12 0.50 -0.71 -0.78 0.05 0.10 -0.06 -0.12
Hongcheon -0.29 0.51 -0.04 -0.81 -0.07 0.08 -0.05 -0.09

Table 4. Comparision of Trend anaysis for ETCCDI (Precipitation)

) rxlday rxbday r10mm r20mm
Station
Before Since Before Since Before Since Before Since
Sokcho 0.46 0.02 0.21 0.11 1.46 1.70 2.42 5.85
Daegwallyeong 1.01 -0.17 0.80 -0.04 9.61 6.46 12.86 3.63
Chuncheon 0.44 0.64 0.36 0.43 3.52 -1.94 2.63 1.44
Gangneung 0.70 -0.03 0.49 -0.27 8.43 14.13 11.52 18.88
Wonju 0.54 0.56 0.44 0.37 -1.11 291 1.80 5.74
Inje 0.25 0.70 0.16 0.61 1.11 -0.73 -0.20 5.04
Hongcheon 0.24 0.68 0.29 0.54 2.65 0.21 2.55 5.96
I Y -
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Fig. 10. Indicates a Spatial Variation in ETCCDI Index (Before 1990)
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