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Abstract

Using monthly rainfalls, this study investigated outliers of annual and/or seasonal rainfall for quantitative assessment of historical
droughts in Korea. Based on the analysis of annual rainfall, Icheon, Geochang, Jeongeup, Suncheon and Jangheung gaging stations were
selected to represent the major river basins, because they had most frequent dry years. The overall results indicated that the years of 1988
and 1994 were the worst dry years. Although the 2001 drought was not severe, it resulted in typical agricultural drought damage mainly
in Seomjin and Yeongsan river basin due to the lack of agricultural water. On the other hand, the droughts of 1981-1982 and 1994-1995
were long term nation wide droughts that lasted more than two years resulting in extensive drought damages to parts of the country.
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Fig. 1. Frequency of outlier for annual average precipitation

Table 2. Outlier of dry year (—10>) using national annual average
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Table 3. Outlier of dry year (—10>) using annual precipitation

149

Icheon Geochang Jeongeup Suncheon Jangheung
Year Outlier Year Outlier Year Outlier Year Outlier Year Outlier
1977 -1.3 1976 -1.2 1977 -1.6 1977 -1.4 1978 -1.3
1980 -1.1 1977 -1.3 1982 -1.2 1982 -1.3 1982 -1.0
1988 -1.8 1982 -1.0 1983 -1.0 1983 -1.1 1988 -1.7
1991 -1.5 1988 -1.8 1988 -1.7 1988 2.2 1992 -1.1
1994 -15 1992 -1.3 1992 -1.5 1992 -1.2 1994 -1.3
2001 -1.1 1994 -1.4 1994 24 1994 -1.4 1995 -1.7
2014 -1.4 1995 -1.4 2008 -1.4 1995 -1.1 2001 -1.4
1996 -1.0 2005 -1.2 2008 -1.1
2008 2.0 2008 -1.7
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Fig. 2. Dry year (<—10) using annual precipitation for each gaging station
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Table 4. Outlier of dry year (—10>) using spring precipitation
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Table 5. Outlier of dry year (—10>) using spring precipitation
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Seoul Yeongju Buyeo Imsil Mokpo
Year Outlier Year Outlier Year Outlier Year Outlier Year Outlier
1976 -1.4 1976 -1.4 1976 -1.2 1978 -1.9 1978 -1.8
1978 -1.6 1978 -1.5 1978 -1.8 1981 -1.7 1981 -1.7
1984 -1.6 1981 -1.4 1981 -1.7 1989 -1.1 1989 -1.0
1986 -1.1 1988 -1.2 1989 -1.1 2000 -1.8 1994 -1.3
1988 -1.1 2000 -1.1 1995 -1.0 2001 -1.5 2000 -1.9
2000 -14 2001 2.1 2000 -1.3 2004 -1.0 2001 -1.7
2001 -2.1 2008 -1.0 2001 =22 2005 -1.1
2014 -1.5 2014 -1.0 2005 -1.0
2008 -1.2
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Table 6. Agricultural damage recorded drought year

Period Year
1970-1979 |1973, 1975, 1976, 1977, 1978
1980-1989 {1981, 1982, 1988
1990-2001 {1992, 1994, 1995, 2001

Table 7. Damage cost for past drought events

Drought year (]l)\j[iirlrll?ogj \C;Z:ls) Drought year (]i:irﬁ?fz ;’2:)
1976 42,044 1992 46,969
1977 89,370 1994 249,281
1981 216,730 1995 14,969
1982 344,533

Table 8. Dry year and spatio—temporal distribution of drought

Nation-wide dry
Dry year . year . | Multi-year
Outlier Drought region
(-lo=) All Spring SRS drought
season | season
1988 -1.9 O O Nation wide x
1994 -1.7 O O Nation wide x
1982 -1.4 O x Nation wide x
1977 -1.4 VAN O Nation wide O
Chungcheong,
1976 -1.0 x x Youngnam, O
Honam
2008 14 o o Chungcheong, “
Honam
Y
1995 | -1.0 x x oungnam, O
Honam

2] glajle- Al o= FAE F2 7HR A= 7Ry s) ol
Table 73} ﬂdr OPA F-2 0| A 7}%033 UrFJM 1973%3?%
And

- AR e el
Aoz Sl gk

& A7-o) AR vpehd I49-8)) A4, w2k 7R ed
S0k eS| A AsaL glow, Fhe-ao] o A & -1 1t
A 227 1 v B 7RI 23 o w
o

-8l o] o ] T ELe} 7w ol o5 W] s 1 1982
7w defeto] 7hg 2 o= vrEhbar glom, 1981,
1982 7He 712] 311994 7Ho] waf o] mf9- F Ao =
A= 3L QAT Table 801l A4 3k wkel 0] 1976 7Hao]
19774 7Fa2 AAIE 213 44 7Hsol ek A3 1994 3}

1995 %= A A 7Hr A =S 7tshA s fo] 3=
2 AP B2 o A= A 7Eel <] 3 1) 4]
A0S &4 ek 5eek 19821 7HE ) 1994 7 HE- $-2lve)
o A=A o2 7o) sk 7FaARY o 2 UER ] whitel
7HREoEl] N e ul-9- A1 0 2 vehdt) 538, -2 vt 54t
&= gl 7P & %C’JO] 3L = 7hee] A et
521994, 1977 00 H=24] 0 2 WA gko 24 T 521 1] 3]
o] WAF A o7 BTy

7HaEe] B o] ol gk A2, 20149 % 7HEo] 58]
Uetol| A Lol sk 71 Al S A0 = 7] 31 914
Tk o ASAE AT A A ol A= Al e o)
U A0 7 H7FE ATk B3 1994, 19951 A4 7HE-o] 7§
1994138 A2 o 7 B 7o) whAlEl9] O 1) 19951 o] =
SIS AR g A 98 T o 2 7o) A

20 2 3w 7FE T A] o] FhaEE R o2 vEldTh
4.4 &

SeluketapA L) HEARES AR 0% 5451 Slste]
1974~20143714] 0] & 7521 o] &5}0] o] AFX| 2 A+

Si51o0] hofo} o015 elglol 243 2ok 8

15 2}9-9)

=1988d 1994»#&49&0111 O]T7H A= A%
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A, A% A5, w3, FEA oA & FU A 1988, 1994
o] A&k 2-9-3 = el
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Q1 A o2 ghats]w whEbA] 21 A4 XE5 A7) 7] o
2 27HEIEE el 2l o= ekt 53], 58
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2A7g gk A, it 21 A58 7HE(1976-1977, 1994-1995)
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o gk 2 gk o)A miedo] Al gk A o= kgt
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