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A Study on the Derivation of the User-Oriented Agricultural
Drought Assessment Criteria Using the AHP technique
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ABSTRACT : Currently in the drought evaluation, which is a supplier-oriented standard that applies storage rates of reservoirs,

evaluation for users that use agricultural water is not done. Therefore, this study established drought evaluation items for drought

evaluation based on farmers' judgement, conducted a survey on farmers and experts, compared and analyzed weighted value between

two groups, and then classified the evaluation standards per each evaluation item. The agricultural drought evaluation items are 5

major items of water supply lapse rate, agricultural weather, agricultural irrigation facility, crop and soil, and 12 subsections for

regional characteristics and opinions of consumers that use water to be reflected. The result of analyzing weighted value of farmers

and experts' major items shows that farmers is agricultural irrigation facility(0.219), water supply lapse rate(0.211), agricultural
weather(0.204), crop(0.183) and soil(0.183). Experts is agricultural weather(0.297), agricultural irrigation facility(0.202), water supply
lapse rate(0.189), crop(0.162) and soil(0.150), which displays difference between the two groups. The agricultural drought criteria

standards are established based on precedent studies and cases, and grades of evaluation items are Ist grade(extreme stage), 2nd

grade(warning stage), 3rd grade(alert stage) and 4th grade(attention stage). The above analysis per each consumer-oriented agricultural

drought evaluation item and the analysis on the standards of evaluation grades are expected to be used as a basic resource for

establishing agriculture drought policy and selecting drought area in the future.
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Figure 2. Agricultural drought assessment hierarchy
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Table 1. An analysis of agricultural drought weight of farmer group

Item Weight Sub-item Weight
Water supply lapse rate 0.211 Water supply lapse rate 0.211
Rainfall 0.409
Agricultural Weather 0.219 Temperature 0.295
Duration days of non-rainfall 0.296
. L Reservoir storage rate 0.387
Agricultural irrigation 0.204 River level 0322
facility Operate time ground water well 0.291
Duration days of no-irrigation 0.461
Crop 0.183 Withering 0.298
Death rate 0.241
Soil moisture content 0.381
Soil 0.183 Soil temperature 0.331
Soil cracked rate 0.288

Total 1.0 Total
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Table 2. An analysis of agricultural drought weight of Expert group

Item Weight Sub-item Weight
Water supply lapse rate 0.189 Water supply lapse rate 0.189
Rainfall 0.485
Agricultural Weather 0.297 Temperature 0.222
Duration days of non-rainfall 0.293
Reservoir storage rate 0.498
Agricultural irrigation 0.202 River lovel 0.289
facility Operate time ground water well 0.213
Duration days of no-irrigation 0.516
Crop 0.162 Withering 0.228
Death rate 0.256
Soil moisture content 0.327
Soil 0.150 Soil temperature 0.326
Soil cracked rate 0.347
Total 1.0 Total
035
. 0297 M Farmer © Expert
” 0211 0219 0.202
£ o 0189 0.183 0.183
% 0.162
; 015
010
005
000
Water supply Agricultural Weather Agricultural Crop Soil
lapse rate irrigation facility

Figure 3. Comparison of item-weight between farmers and experts
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Table 3. Assessment criteria of agricultural drought
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Item Sub-item Grade Criteria Remark
1 Very severe drought~Extreme drought
Water supply 2 Severe drought Drought stage
lapse rate 3 Moderate drought (NDIAC, 2018)
4 Normal ~Weak drought
1 35% <
. 2 35~45% Percentage of rainfall
Rainfall ° to normal rainfall
3 45~55% (KMA, 2018)
4 = 55%
1 Monthly maximum air temperature <
Asricultural 2 Monﬁﬂyﬂ?fjnimm air ter_npterature-:At -~ Mean monthly normal temperature
gricultura onthly maximum air temperature AL
‘Weather Temperature 3 Monthly minimum air temperature ~ (Maximum temperature -
Monthly minimum air temperature+A¢ Minimum temperature)/2
4 < Monthly minimum air temperature
1 l6days =
Duration days 2 14~ 16days Duration days
: of non-rainfall
of non-rainfall 3 12~ 14days (RDA, 2018)
4 < 12days
. 1 50% > A
Reservoir 5 S0—607 Percentage of reservoir
torage 0 storage to normal
storag 3 60~70% reservoir storage
rate p —— (KRC, 2018)
= ()
1 50% >
quculpnal Ri level 2 50~60% Percentage of River level
1rrigation ver leve 3 60~70% to normal river level
facility " )
_ 1 70% <
Operate time 2 60~70% Percentage of additional
ground water S operating time
well 3 50~60% to normal operating time
4 < 50%
1 l6days =
Duration days 2 14~ 16days Duration days
of no-irrigation 3 12~ 14days of no-irrigation
4 < 12days
1 03% <
. . 2 02~0.3% Percentage of withering
Crop Withering 3 o1 020/0 area to upland area
LY.L/ KRC, 2017
4 < 0.1% ( )
1 0.3% <
2 02~0.3% Percentage of death area
Death rate to paddy field area
3 0.1~0.2% (KRC, 2017)
4 < 0.1%
] 1 20% >
Soil 2 20~40% Available moisture
moisture S range
content 3 40~-50% (NDIAC, 2018)
4 = 50%
1 Monthly maximum soil temperature <
. 2 Monthly minimum soil temperaturet+At ~ Monthly normal soil temperature
Soil Soil Monthly maximum soil temperature *AL
° temperature 3 Monthly minimum soil temperature ~ (Maximum soil temperature -
Monthly minimum soil temperature+A¢ Minimum soil temperature)/2
4 < Monthly minimum soil temperature
1 40% =<
Soil cracked 2 30~40% Percentage of soil
S cracked area to field area
rate 3 < 30% (MOLEG, 2018)
4 0%
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