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Quantitative Characterization of Historical Drought Events in Korea
- Focusing on Drought Frequency Analysis in the Five Major Basins -
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Abstract

This study aims to investigate droughts from the magnitude perspective based on the SPI (Standardized
Precipitation Index) and the theory of runs applicable to quantitative analysis of drought in South Korea. In
addition, the dry spell analysis was conducted on the drought history in the five major river basins of South
Korea to obtain the magnitude, duration and severity of drought, and the quantitative evaluation has been made
on historical droughts by estimating the return period using the SDF (Severity-Duration-Frequency) curve gained
through drought frequency analysis. The analysis results showed that the return periods for droughts at the
regional and major river basin scales were clearly identified. The return periods of severe drought that
occurred around the major river basins in South Korea turn out to be mostly 30 to 50 years with the years
of the worst drought in terms of severity being 1988 and 1994. In particular, South Korea experienced
extremely severe droughts for two consecutive years during the period between 1994 and 1995. Drought in
2014 occurred in the Han River basin and was evaluated as the worst one in terms of severity and magnitude.
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Table 3. Drought Magnitude and Return Period for Historical Droughts (Nakdong River Basin)

No. Year Magnitude Severity Duration (months) Return Period (Year)
1 1988 -155 -14 11 100

2 1968 -13.6 -1.2 11 Daegu Station
3 1982 -13.0 -1.3 10 50

4 2014 -12.3 -1.0 12 20

5 1996 -10.6 -1.0 11 10

6 2001 -8.3 -09 9 10

7 1994 -8.2 -0.7 12 10

8 1977 -8.2 -0.7 11 10

9 1976 -8.1 -1.2 7 10

10 1967 -8.0 -0.7 12 Daegu Station
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Fig. 4. SPI and SDF Curve for Geum River Basin

Table 4. Drought Magnitude and Return Period for Historical Drought Year (Geum River Basin)

No. Year Magnitude Severity Duration (months) Return Period (Year)
1 1994 -16.6 -1.8 9 30

2 1988 -16.2 -1.5 11 10

3 1995 -13.6 -1.1 12 10

4 1968 -13.6 -1.1 12 Chupoongryung Station
5 1977 -135 -1.2 11 10

6 1982 -13.2 -1.3 10 10

7 1992 -11.7 -1.1 11 10

8 2008 -10.1 -1.0 10 10

9 1967 -8.3 -1.0 8 Chupoongryung Station
10 2009 -7.8 -1.3 6 10
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Fig. 5. SPI and SDF Curve for Yeongsan River Basin

Table 5. Drought Magnitude and Return Period for Historical Drought Year (Yeongsan River Basin)

No. Year Magnitude Severity Duration (months) Return Period (Year)
1 1968 -18.4 -15 12 Gwangju Station
2 1967 -16.3 -14 12 Gwangju Station
3 19838 -139 -1.3 11 50
4 1994 -13.4 -1.2 11 30
5 1982 -99 -1.1 9 10
6 2008 -96 -1.1 10
7 2000 -9.6 -19 20
8 1995 -9.5 -0.8 12 10
9 1978 -9.2 -0.8 12 10
10 1977 -84 -0.7 12 10
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Fig. 6. SPI and SDF Curve for Sumjin River Basin

Table 6. Drought Magnitude and Return Period for Historical Drought Year (Sumjin River Basin)

No. Year Magnitude Severity Duration (months) Return Period (Year)
1 1968 -17.2 -16 11 Yeosu Station
2 1995 -12.8 -1.1 12 50
3 1994 -12.1 -1.1 11 30
4 1988 -11.8 -1.1 11 30
5 2000 -10.2 -1.7 6 30
6 1965 -9.8 -1.0 10 Yeosu Station
7 1982 -9.1 -1.0 9 10
8 1977 -8.8 -0.7 12 10
9 2007 -8.6 -1.0 9 10
10 1976 7.6 -1.3 6 10

Table 7. Drought Magnitude and Average Severity for Historical Drought Year of Korea

No. Year Magnitude Severity Gauge Station Analysis
1 1988 -14.0 -1.3
2 1968 -13.3 -1.3 @)
3 1994 -12.6 -1.2
4 1982 -11.6 -1.2
5 1977 -9.5 -0.8
6 1995 -94 -1.2
7 1967 -8.8 -0.9 @)
8 2014 -7.8 -0.7
9 2000 -75 -1.7
10 1965 -7.3 -1.3 @)
H APg A vtel el EA Ak vkt A Al o BE Uehd s FiAEE -1.302 vEeRgth mEba] $-
ot A A3 ThE R 19886l ~14.00.2 7P & f gupet Al g v AN F8 Ve dEs
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Table 8. Drought Magnitude and Return Period for Historical Successive Droughts

No. Year Magnitude Severity
1 1967 ~1968 -22.3 -1.1
2 1994~1995 -214 -1.0
3 1976 ~1978 -20.3 -0.7
4 2007 ~2009 -11.8 -0.4
5 1981 ~1982 -11.7 -0.6
6 2000~2001 -114 -05
7 1964 ~1965 4.7 -0.2
19384, 1968W(F#54 k&), 19944, 1932 2 1977 Z TR A VeRg o, A9 A1 7HE A5 AR] 7ol
TO 2 UEit AP At FlehA AT 1967~1968'd 7t
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