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Methodology for Drought Evaluation in Korea
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Abstract

Several drought indices, which indicate the severity of drought in a reservoir or an irrigated area, have been
suggested in home and overseas. However, the indices have not been adopted because those were extremely
difficult to be understood by the general public and the basic data for the indices computation have not been
filed consistently.

In this study three methods for drought evaluation were suggested. The first method is to introduce the
drought duration concept for evaluation of the climatological drought. The drought durations were computed
at 9 weather stations for the period from 1960 to 1994. Also their drought frequencies were analyzed for the 9
weather stations. The second method is the reservoir storage ratio(%) to evaluate the hydrological drought.
The reservoir storage ratio is computed from the reservoir stage data measured by the Farmland Improvement
Associations from 1967 to 1994. Also their frequency analyses were made for the 8 provinces. The third one
is the drought depth that is able to express the drought severity when a reservoir is depleted or when a group
of several reservoirs to have the different capacity enduring drought are located in an area. Drought depths for
total Farmland Improvement Associations reservoirs were calculated for the period from 1967 to 1994.

The three methods for the drought evaluation were proved to reflect well the historical drought events.
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(Table 1) Drought duration during irrigation season (May.~Sep.) in 9 weather stations (continued)
(unit:days)

Year Accumulged Seoul [Chun-cheon|Cheong-Ju | Tae-Jeon | Jeon-Ju {Kwang-Ju| Tae-Gu | Jin-Ju Pu-San
drought rainfall

1960 |- 50mn 24 29 27 38 28 33 44 4 39
60 ~ 25 30 27 38 28 37 44 44 39
70~ 28 39 29 38 28 33 4 44 39
1961 50mm 28 26 24 24 28 24 K7} 18 23
60 ~ 28 26 24 24 28 27 35 23 28
70~ 33 27 28 27 31 28 36 24 35
1962 50mm 40 35 2 38 33 33 54 R 3
60 - 44 37 38 39 36 33 55 2 33
70 - 46 40 39 39 47 33 59 32 33
1963 50mm 24 24 32 24 18 25 22 24 16
: 60~ 26 25 26 26 19 25 26 26 16
70 - 26 26 26 26 21 25 27 32 19
1964 50mm 30 28 33 28 31 31 53 23 40
60 ~ 31 31 35 31 U 37 54 30 49
70 - 31 37 35 36 39 39 62 32 59
1965 50mn 68 68 46 4 46 35 43 37 36
60 - 70 69 47 46 53 35 44 37 39
70 - 71 70 48 46 61 37 61 37 46
1966 50nm 35 29 52 30 29 35 29 29 41
60 - 36 40 53 35 35 35 44 35 41
70 - 38 44 55 42 35 36 36 35 43
1967 500m 32 R 51 53 56 55 37 50 48
60 - 33 40 51 54 56 56 47 50 55
70 ~ 33 49 51 55 56 56 48 55 56
1968 50nn 44 37 37 41 41 52 45 34 56
60 - 45 37 44 41 41 60 59 43 57
70 - 45 41 48 41 46 72 7 48 58
1969 50mm 42 39 47 35 28 3 37 22 24
60 ~ 43 39 50 41 3l 32 37 25 24
70~ 43 42 60 43 3 37 40 27 27
1970 50mn 28 28 37 28 29 37 20 20 35
60 - 36 39 37 28 29 37 29 30 35
70 ~ 37 39 37 28 37 37 29 30 35
1971 50mm 32 30 37 30 24 24 36 24 24
60 ~ 32 32 47 30 29 30 38 29 24
70 ~ 33 34 48 30 30 33 42 30 29
1972 50mm K7\ 43 37 47 40 33 3 30 28
60 - 37 45 43 48 47 47 33 30 30
70 - 44 47 51 52 48 48 43 43 30
1973 50mm 49 40 40 40 43 49 43 40 40
60 ~ 50 43 42 42 52 52 51 40 41
70~ 50 43 : 43 49 52 52 55 41 42
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(Table1) Drought duration during irrigation season (May.~Sep.) in 9 weather stations(continued)
(unit:days)
Year Accumulz?ted Seoul [Chun-Cheon| Cheong-Ju | Tae-Jeon | Jeon-Ju |Kwang-Ju| Tae-Gu | JinJu | PuSan
drought rainfall 1
1974 50mm 34 30 30 30 30 28 27 27 27
60 - 34 34 43 32 30 28 35 27 28
70 - 35 34 43 42 40 28 36 28 29
1975 50mm 53 44 39 29 21 32 32 21 21
60 ~ 53 50 47 34 26 34 32 21 21
70 ~ 63 52 48 35 29 40 32 21 25
1996 50mm 46 33 40 37 37 28 54 30 30
60 ~ 51 44 50 37 37 28 55 30 34
70 - 51 46 51 39 37 32 55 34 34
1977 50mm 32 34 45 39 34 34 34 27 40
60 ~ 32 49 45 46 34 54 36 27 40
70~ 40 50 45 50 38 54 46 32 40
1978 50mm 56 40 40 40 40 41 41 41 41
60 ~ 56 43 40 41 40 41 41 41 41
70 ~ 56 56 41 41 41 41 41 41 41
1979 50mm 18 25 22 22 25 28 25 20 23
60 - 26 25 26 26 29 30 25 20 27
70~ 29 33 29 29 34 3 28 26 29
1980 50mm 26 32 26 21 22 28 30 22 16
60 ~ 26 35 26 26 26 30 30 22 22
70 - 26 41 26 26 26 30 »35 22 30
1981 50mm 42 23 50 43 39 42 42 38 42
60 ~ 44 23 52 50 41 48 42 41 43
70 ~ 44 30 53 50 47 50 43 42 43
1982 50mm 57 45 57 54 51 38 68 42 43
60 ~ 59 30 58 4 51 41 77 43 43
70 - 60 51 63 54 54 54 77 57 57
1683 50mm 56 56 44 44 43 51 51 43 36
60 ~ 56 57 44 44 50 55 51 43 36
70~ 56 63 44 51 50 62 51 44 37
1984 50mn 48 3 32 35 3 38 3 37 29
60 - 48 38 37 37 39 39 39 38 29
70~ 48 39 38 37 41 39 39 38 29
1985 50mm 44 52 50 44 40 30 40 34 35
60 - 44 57 54 44 40 31 40 35 35
70 - 44 57 54 50 40 35 40 40 38
1986 50mm 33 36 27 28 27 25 27 27 42
60 ~ 36 39 28 30 28 27 27 28 43
70~ 44 44 33 34 28 27 30 28 4
1987 50mm 33 32 28 28 33 33 34 33 21
60 ~ 37 37 33 33 33 33 H 33 24
70 - 37 37 33 33 34 33 34 33 29
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Year Accumméted Seoul {Chun-Cheon| Cheong-Ju | Tae-Jeon | Jeon-Ju [Kwang-Ju| Tae-Gu | Jin-Ju | Pu-San
drought rainfall

1988 50mm 37 3 37 39 52 44 39 27 30
60 - 37 A 38 39 52 52 40 27 31
70 ~ 40 X 40 49 63 52 41 27 31

1989 50mn 36 29 25 35 36 35 39 35 31
60 - 36 36 36 36 39 35 39 36 36
70 - 36 36 36 36 39 36 39 36 39

1990 50mm 23 25 42 32 32 31 28 4 36
60 ~ 27 27 45 39 38 32 31 35 37
70 - 31 31 46 42 42 32 31 36 37

1991 50mm 33 28 27 26 26 33 34 26 24
60 ~ 3 28 27 33 27 3 K’ 26 24
70 - 3 3 27 K’ 32 33 40 32 25

1992 50mm 35 30 55 57 64 59 62 52 44
60 - 45 32 57 57 65 64 64 57 44
70~ 57 34 62 63 65 65 72 62 45

1993 50mm 25 24 36 25 22 26 26 18 25
60 - 25 24 37 25 22 36 35 19 26
70 - 26 26 37 26 26 41 41 25 28

1994 50mm 35 38 4] 42 42 46 35 60 36
60 - 38 39 45 43 43 62 35 61 37
70 - 35 41 46 46 43 68 38 62 37
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(Table 2) Drought frequency by means of drought duration during irrigation season (May.~Sep.)
(unit : days)

Return period Seoul [Chun-Cheon|Cheong-Ju | Tae-Jeon | Jeon-Ju | Kwang-Ju | . Tae-Gu Jin-Ju Pu-San

(Years) .

Average 39 40 41 39 42 39 40 36 35

3 44 44 45 43 47 43 45 40 39

5 49 49 50 47 53 48 51 44 4

10 56 55 56 53 61 55 58 50 50

20 62 60 62 58 68 61 65 55 56

50 70 68 69 65 7 69 74 63 64

100 77 73 75 70 84 75 80 68 70
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(Table 3) Drought frequency by means of drought duration during non -irrigation season (Oct.~Apr.
of next year) (unit : days)
Return period | Seoul ShmxxCheon Cheong-Ju | Tae-Jeon | JeonJu | Kwang-Ju | Tae-Gu Jin-Ju Pu-San
{Years)
Average 132 138 124 115 113 109 137 114 106
3 140 145 131 122 119 116 144 121 113
5 154 157 145 134 131 128 157 135 125
10 172 173 161 148 146 144 174 152 140
20 189 180 177 162 160 159 189 168 154
50 211 207 198 181 178 178 210 189 173
100 227 222 214 194 192 192 225 205 187
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{Table 4) The lowest reservoir storage ratio(%) in each province (unit : %)
Year Kyung-gi | Kang-weon | Chung-buk | Chung-nam | Jeon-buk | Jeon-nam | Kyung-buk Kyung-nam | Mean
1967 42 35 39 25 33 5 43 15 27.78
1968 21 18 17 15 9 4 23 16 15.00
1969 20 39 26 35 62 59 56 72 43.78
1970 2 22 45 40 65 41 81 60 42.56
1971 56 46 61 60 81 84 76 63 59.22
1972 3 38 39 34 59 67 55 50 43.78
1973 kY 33 30 33 44 28 17 5 29.00
1974 58 60 50 65 71 58 60 64 57.00
1975 15 38 39 48 79 53 64 50 45.33
1976 8 16 12 25 51 37 26 29 26.11
1977 27 25 16 30 2 29 13 25 27.00
1978 9 14 18 12 21 13 36 23 18.78
1979 79 75 73 74 62 85 87 92 74.56
1980 75 33 79 78 91 78 66 64 72.22
1981 54 32 27 37 37 46 33 45 39.44
1982 42 9 13 24 19 27 7 9 20.33
1983 63 27 57 61 51 41 66 56 51.33
1984 47 47 64 55 56 60 73 80 59.89
1985 64 40 53 49 63 73 71 64 59.22
1986 63 47 56 61 7 8l 62 74 66.11
1987 74 58 70 64 51 68 69 64 68.67
1988 4 33 20 18 13 48 32 49 33.78
1989 47 34 22 32 23 50 50 74 41.00
1990 84 76 57 67 63 68 65 48 68.56
1991 62 47 49 57 62 77 48 80 63.11
1992 58 32 32 3 12 23 30 21 31.44
1993 69 76 63 63 60 60 71 80 63.56
1994 54 33 36 40 9 17 14 17 27.50

note) Data for the reservoirs under control of Farmland improvement Associations
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(Table 5) Return period of reservoir storage ratio (unit : %)
Return period | Kyung-gi | Kang-weon | Chung-buk | Chung-nam | Jeonbuk | Jeonnam | Kyung-buk | Kyung-nam
Average 48.2 36.7 41.5 44.3 511 52.3 52.9 52.7
3 38.3 29.1 32.5 35.7 40.7 41.7 43.0 41.6
5 28.5 22.8 24.1 21.7 30.2 30.9 32.8 30.4
10 17.9 17.2 15.5 19.3 18.7 18.7 21.3 17.7
20 9.1 13.5 9.0 12.8 9.1 8.2 11.5 6.9
30 46 11.9 5.8 9.7 41 2.7 63 1.3
e} Y e vl Wit @R AEE & A7) 2 gt 718 Az x|&ste ok}
™37 M dA Aedgoz W) b o] B8 4 9ok
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0§ deF oz u #A 2% olF Z#ds(Lapsed days), LEF
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(Table 6) Drought depth of Farmland Improvement Assaciation reservoirs in drought year
@ @ ® O=@x® |©@=G+@x1000| @=@+C
No. of Effective Irrigation | loweat storage Effective Actual
Year reservoir storage area ratio remained unit Drought
capacity storage storage depth
{ea.) . (ha-m) (ha) (%) {(ha-m) (mm) {days)
1967 1,332 107,001 236,307 45 48,150 204 20
68 1,331 107,325 258,406 ¢ 15,025 58 6
69 1,337 107,509 263,698 53 56,979 216 22
70 1,351 120,631 269,021 61 73,584 274 27
73 1,468 152,070 238,548 38 57,786 242 24
74 1,813 (170,000) 263,572 30 (51,000) 193 19
77 2,082 179,615 293,840 30 53,884 183 18
78 2,154 192,132 300,030 21 40,347 134 13
81 2,237 (183,000) 302,516 43 (28,690) 260 26
82 2,245 (190,000) 311,612 25 (47,500) 152 15
87 2,561 158,330 343,510 61 96,581 281 28
88 2,578 191,509 350,286 32 61,282 175 18
89 2,779 194,013 356,732 44 85,365 239 24
92 2,750 220,000 420,400 26 52,000 124 12
94 2,942 207,423 364,839 30 62,226 170 17
note) )means estimation

1. (
2. C is 10 in this table
3. Th

he lowest storage ratio was obtained from storage ratios of successive 10 day periods
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