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Calculation and Comparison of Drought Indices on Major Weather Stations in Korea
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Abstract

In an effort lo identify quantitatively historical drought conditions, and to evaluate their

temporal and spatial variability, two commonly used drought indices,

the standardized

precipitation index, SPI by McKee and the Palmer drought severity index, PDSI were

calculated from 54 meteorological stations. SPI was evaluated for different time scales, 3 to

48 months.

As the computational spans for SPI increase from 3 to 48 months the

frequency and intensity of drought decrease, bul the duration of drought increase. When

monthly and ten-day PDSIs were compared, the frequency and duration of drought were

almost equal and the intensity of drought differ slightly,

The three month SPI has the

advantage to detect the drought resulting from short-term shortage of rainfall, while PDSI

had the advantase to detect the state of drought resulting from cumulated shortage of

rainfall, The period-frequency spectrum analyses at Kangniing station showed that the

maximum value of relative frequency was 24.4% when the period was 5.2 months, and
the 6 month SPI has most similar trends to PDSL
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Table 2. Classification of weather according to PDSI

X Class

= 4.00 % F&(extremely wet)

300 to 399 AT & (very wet)

200 to 299 BE 8 (moderately wet)

100 to 199 oF gk && (slightly wet)

050 to 099 A2t & & (incipient wet spell)

0.49 to —0.49 A9 A2 (near normal)

-0.50 to -0.99 A& 7H& (incipient drought)

-100 to -159 %% 7}E(mild drought)

~2.00 to ~2.99 BE 7ME(modérate drought)

-3.00 to —3.99 4§ 7}E (severe drought)

< -400 =% 7HE (exteme droutht)
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Fig. 2. 3 month SPT(19%4. 3)
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Table 3. Comparison of droughi category at Taegu
station (1987~-1988, 1994~-1995)

3-SPI6-SPI 12-SPI 24-SFI 48-SP1 PDSI

1987/05|-038 044 028 113 147 178
1987/06|-017 027 -012 108 154 152
1987/07| 047 041 051 136 157 198
1987/08| 113 097 110 138 211 293
1987/09| 054 036 064 061 159 -106
1987/10| 034 048 049 038 158 -103
1987/11|-118/ 060 065 043 170 -0.87
1987/12| 020 052 051 039 168 -1.20
1988/01 040 041 172  -139
1988/02 |16 023 036 170 -190
1988/03 020 033 177 -194
1988/04 022 038 158
1988/05 104 022 028 160
1088/06|-0.73 -0.97 -002 -015 150
1988/07 |-0.21 -051 -031 0.1
1988/08 1 023
1988/09 042
1988/10 | 153:5 066
1994/05|-069 -067 047 -018 085 -087

1994/06 | -0.71 -0.86 -007 003 058 -153

1994/07 RA e
1994/08
1994/09 |
1994/10

1994/11
1994/12
1995/01
1995/02
1995/03
1995/04
1995/05
1995/06
1995/07
1995/08
1995/09 | -0.50
1995/10 | -0.14
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Fiz. 8. Period-frequency spectrum (Kangniing, 1912~
1996)
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Table 4. Period-frequency spectrum (Kangniing, 1912~

1996)
e Ao (%)
() ' 3-SPI | 6-SPI | 12-SPI [48-SP1| PDSI
15 | 91 |74 | 60 | 98 53
28 | 159 |184 | 80 | 98 176
52 |0 |137 | 140 | 118 | 244
100 |265 |174 | 140 | 118 | 153
189 1109 |253 | 170 | 177 | 214
359 | 20 | 53 | 220 | 137 69
672 | 00 | 26 | 70 | 78 69
12866 | 00 | 00 | 20 | 78 15
2463 | 00 | 00 | 00 | 20 0.0
V. 2eF 9 d4&

2 d7dye 29 A= A - F3E wg
AgHo g FAd] $iE ditAR R gho) A}
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