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Application of Drought Indices for Agricultural
Drought Evaluation
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Abstract

The objective of this study is to analyze regional drought using agricultural drought indicator.
To forecast and evaluate the drought, the drought indices for agriculture were applied. In the
present drought preparedness plans of Ministry of Agriculture and Forestry (MAF), it is
prescribed that the preparedness levels should be classified by considering the precipitation,
reservoir storage, soil moisture in paddy and upland, and the growing status of crops. There are
many drought index to analyze and evaluate the drought. However, these indices do not exactly
explain all drought events. Thus, we select 4 drought indices to evaluate agricultural drought:
reservoir storage index, 3-month delayed SPI, mean rainfall index, and dry day index. Using
these indices, six drought stages are classified. The results show that agricultural drought could
be appropriately analyzed and evaluated by agricultural drought stage and four drought indices.
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Fig. 1. Drought event from Joongang Daily (1966~2002)
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Fig. 2. Results of drought analysis
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Table 1. Weighting factor for agricultural drought
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Agricultural Economic Environmental
Event Value Event Value Event Value

Delay of transplanting 10 Refugee 10 Drinking water shortage 7
Wilting 10 Income decline 10 Power limit 7
Lack of storage 7 Dispute 8 Power generation 6
Water contamination 6 Yield decrease 7 Other industry 4
Crop damage 6 Short of provision 6 Grain price 4
Water supply 5 Alternation crop 5 Desease 4
Auxiliary water source 4 Drought mitigation 4 Forest fire 2
Lack of rainfall 4 Livestock damage 3

Lower river flow 4 Relieve from drought 2 etc 1
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Fig. 3. Result of weighting factor>analysis
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Table 2. Drought stage for agricultural drought
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Table 3. Comparison results between drought stage and reservoir storage (2001)
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Drought stage 1 2 3 4 5 6 7 8 9 10 | 11 12
over 70% 86 | 86 | 91 | 91 | 75 |12 |64 | 68 | 16 | 16 | 22 | 26
Reservoir storage 50~70% 0| 5 0 O | 16 |41 |23 | 22| 47 | 35 | 39 | 43
30~50% 5 | 0 0 0 0 |31 | 4 1 |24 | 34 ] 25| 22
below 30% 313 3 3 3 10 3 3|7 9 8 3
DS1 55 183 0 0 0 |46 |42 | 5 | 4 | 31| 0 | &
DS2 29 | 8 8 0 0 |17 32 |16 | 1 23| 0 | 19
DS3 6 1 8 0 o |17 (12 |14} 4 13| 2 |12
Drought stage DS4 2 12 |56 ] 7 06 |6 |17 |13 10]4]7
DS5 1 0 |17 |20 | 2 1 2 |26 | 11 5 5 7
DS6 1 0 5 |67 |92 | 7 |0 |16 |61 128 8
Table 4. Comparison results between drought stage and reservoir storage (2002)
Drought stage 1 2 3 |4 |5 |6 |7 8 | 9 | 10| 11| 12
over 70% 41 | 54 | 60 | 68 | 84 | 28 | 40 | 90 | 88 | 82 | 83 | 83
Reservoir storage 50~70% 3 |28 {24 |21 | 7 |58 |4 1 3 8 7 8
30~50% 121 9 7 2 0|5 J10]701]0 1 ] 0
below 30% 5 | 3 3 3 3|3 13 3 | 3 3 3 3
DS1 57| 1 124760 0| 0 |30 94|17 |8 | 2 |54
DS2 51 2 o423 1212 23] 0|3 ]9 |2] 2
DS3 1115 [14] 4 717 1220 |1 0 | 17| 7
Drought stage DS4 6 |15 13 ] 1 |27 |27 1o 160 |15]7
DS5 4 {24 | 6 3 16|16 | 3 o |10 0 |14] 4
DS6 1 147 11313 | 32135 0 1 0 | 18| 2
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