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Abstract

In this study, standard precipitation index- based analysis associated with run theory was performed using 53 years’ (1967—
2019) precipitation data to investigate the meteorological drought in Chuncheon. The duration of the meteorological drought in
Chuncheon was 8.06 months, magnitude of the drought was -8.21, and average drought depth was -1.08. The drought in May 2014
lasted 21 months until January 2016; the drought scale and average depth was -34.06 and -1.62, respectively. This was the most
severe drought in Chuncheon. As a result of drought frequency analysis, the drought scale of May to December in 2014 was
estimated to be -16.16, and the return period was estimated to be 300 years. These results are expected to further increase the
magnitude and frequency of weather droughts caused by climate change. Therefore, it is critical to prepare appropriate structural

measures.
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Table 1. Location information of Chuncheon rainfall station
Standard point number Name Latitude Longitude
101 Chuncheon 37.90262 127.7357
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Table 2. Classification of drought status according to SPI range
SPI range Wetness status
above 2.00 Extremely Wet
1.50 ~ 1.99 Very Wet
1.00 ~ 1.49 Moderately Wet
-0.99 ~0.99 Near Normal
-1.00 ~-1.49 Moderately Dry
-1.50 ~-1.99 Severely Dry
below -2.00 Extreme Dry
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Fig. 1. Duration, severity and magnitude of drought and run theory.
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Fig. 2. Result of drought analysis by using SPT compared to major drought period in Korea.
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Table 3. Result of past drought using SPI in Chuncheon

Drought year Drought duration (month) Drought magnitude Drought severity
1968.04 - 1968.06 3 -4.53 -1.51
1970.03 - 1970.05 3 -4.31 -1.44
1973.07 - 1974.03 8 -1.57 -0.95
1974.11 - 1975.02 4 -4.26 -1.07
1976.07 - 1977.03 9 -6.56 -0.73
1977.03 -1978.12 5 -7.16 -1.43
1979.12 -1980.11 12 -6.67 -0.56
1982.04 - 1982.12 9 -10.68 -1.19
1984.04 - 1984.05 2 -2.31 -1.16
1985.07 - 1985.08 2 -2.24 -1.12
1988.02 - 1989.02 13 -11.68 -0.90
1992.07 - 1992.08 2 -2.23 -1.12
1993.12 - 1995.06 19 -18.48 -0.97
1996.02 -1997.01 12 -4.82 -0.40
2000.04 -2000.07 4 -5.35 -1.34
2001.04 -2002.02 11 -6.83 -0.62
2014.05 -2016.01 21 -34.06 -1.62
2019.05-2019.10 6 -8.12 -1.35

Average 8.06 -8.21 -1.08
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Fig. 4. Flowchart of making SDF curve by frequency analysis.
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Fig. 5. Severity-Duration-Frequency curve at Chuncheon station.
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Table 4. Severity-Duration-Frequency relationship at Chuncheon station

Freq. Imon 2mon 3mon 4mon Smon 6mon 7mon 8mon 9mon  10mon 1lmon 12mon
10yr -1.92 -1.73 -1.59 -1.49 -1.42 -1.33 -1.23 -1.14 -1.05 -0.98 -0.86 -0.83
20yr -2.11 -1.94 -1.81 -1.72 -1.65 -1.56 -1.46 -1.37 -1.28 -1.20 -1.13 -1.06

30yr -2.21 -2.05 -1.93 -1.83 -1.77 -1.67 -1.57 -1.49 -1.40 -1.31 -1.28 -1.17
50yr -2.32 -2.17 -2.06 -1.96 -1.91 -1.80 -1.71 -1.62 -1.54 -1.44 -1.37 -1.30
100yr -2.45 -2.32 -2.21 -2.12 -2.07 -1.96 -1.86 -1.79 -1.70 -1.60 -1.53 -1.46
150yr -2.52 -2.40 -2.30 -2.20 -2.15 -2.05 -1.95 -1.88 -1.79 -1.68 -1.61 -1.54
200yr -2.57 -2.46 -2.35 -2.26 -2.21 -2.11 -2.01 -1.93 -1.85 -1.74 -1.67 -1.60
300yr -2.63 -2.53 -2.43 -2.34 -2.29 -2.18 -2.08 -2.01 -1.92 -1.82 -1.75 -1.67
500yr -2.71 -2.61 -2.52 -2.42 -2.38 -2.28 -2.18 -2.11 -2.02 -1.91 -1.84 -1.77

Table 5. Return period of drought in Chuncheon using frequence analysis

Year Drought duration (month) Drought magnitude Return period (year)
1968.04 - 1968.06 3 -4.53 <10
1970.03 - 1970.05 3 -4.31 <10
1973.08 = 1974.03 8 -1.57 <10
1974.11-1975.02 4 -4.26 <10
1976.07 -1977.03 9 -6.57 <10
1977.08 -1977.12 5 -7.16 10
1979.12 -1980.03 4 -4.25 <10
1980.10-1980.11 2 -2.22 <10
1982.07 -1982.12 6 -8.45 10-20
1985.07 - 1985.08 2 -2.24 <10
1988.02 - 1988.06 5 -7.50 10-20
1992.07 - 1992.08 2 -2.24 <10
1993.12 - 1994.04 5 -6.78 <10
1994.07 - 1994.12 6 -7.50 <10
1995.05 - 1995.06 2 -2.80 <10
2000.04 -2000.07 4 -5.35 <10
2014.05-2014.12 8 -16.16 300
2015.06 -2016.01 8 -15.56 200
2019.05-2019.10 6 -8.12 10
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