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A Study on Establishment of Drought Index for Agricultural
Disaster Prediction
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Abstract

This study aims to establish a drought index for disaster prediction in Gyeongsangnam-do, where the most agricultural drought
damage occurred from 1965 to 2018. The drought index was analyzed for each duration (3, 6, 9, 12 months) targeting the SPI.
Damage characteristics of the duration of agricultural drought were calculated. SPI for each duration of agricultural drought damage
period in Gyeongsangnam-do was at least -2.0 or less, and the maximum was -1.0 or more, and weak and moderate drought were
analyzed. However, due to the heavy rain effect during the rainy season, the average SPI12 was -1.06, and the impact of agricultural
drought was negligible. It was analyzed that the correlation between the damage period of agricultural drought and the SPI by
duration was high. However, there is not much difference in SPI for each duration to determine the occurrence of damage. In
this study, the criterion for disaster prediction of agricultural drought was calculated as representative drought index by year as
the minimum drought index of SPI for each duration of damage occurrence period of past agricultural drought. The Standard of
drought index for disaster prediction was set to -1.64, the average of the SPI for each duration of year in which damage occurred
in the past.
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2.1 Standardized Precipitation Index (SPI)
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Table 1. Drought Classification by SPI Value and Corresponding
Event Probability

SPI Values Drought Category Occu.rfence
Probability (%)
200 < X Extremely wet 23
1.50 ~ 1.99 Very wet 44
1.00 ~ 1.49 Moderately wet 9.2
-0.99 ~ 0.99 Near normal 68.2
-1.49 ~ -1.00 Moderately dry 9.2
-1.99 ~ -1.50 Severe dry 4.4
X =< -2.00 Extremely dry 2.3
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Fig. 1. Number of Agricultural Drought Damage
Occurrences by Municipality (1965-2018)
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Table 2. Thiessen Weight by Rainfall Station

Station Index Station Name Thiessen weight Station Index Station Name Thiessen weight
143 Daegu 0.001 279 Gumi 0.095
152 Ulsan 0.016 284 Geochang 0.107
155 Changwon 0.088 285 Hapcheon 0.118
159 Busan 0.028 288 Miryang 0.154
162 Tongyeong 0.036 289 Sancheong 0.120
192 Jinju 0.125 294 Geoje 0.037
247 Namwon 0.001 295 Namhae 0.053
248 Jangju 0.021 SUM 15 1.000
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Table 3. SPI by Duration of Agricultural Drought Damage Period

Year SPI 3 SPI 6 SPI 9 SPI 12 Year SPI 3 SPI 6 SPI 9 SPI 12
1965 -1.36 -1.64 -0.18 - 1995 -0.92 -1.04 -1.13 -1.44
1966 -1.56 -1.47 -0.95 -0.73 2000 -2.11 -2.83 - -
1967 -1.48 -1.48 -1.07 -1.14 2006 -1.12 - - -
1968 -2.01 -2.15 -2.11 -2.45 2008 2.2 -2.22 -1.64 -1.68
1973 -1.75 -1.04 -0.84 -1.03 2013 -0.77 -0.65 -0.35 -
1974 -1.29 - - -0.15 2014 -1.36 -1.08 -1.18 -1.32
1975 -0.36 - - -0.25 2017 -2.12 -2.3 -2.02 -0.59
1976 -1.4 -1.26 -1.08 -0.81 2018 -0.39 -0.38
1977 -2.08 -1.35 -1.54 -2 Average -1.52 -1.65 -1.31 -1.06
1981 -2.15 -1.95 -1.11 -0.07 Max -0.36 -0.65 -0.18 -0.07
1982 -1.95 -1.92 -2.36 -0.85 Min -2.20 -2.83 -2.36 -2.45
1994 -2.06 -1.96 -2.1 -2.03
-3.0 -3.0
correlation coefficient : 0.749 - correlation coefficient : 0.697 _~
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