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Derivation & Evaluation of Drought Threshold Level Considering
Hydro-meteorological Data on South Korea
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Abstract

The objective of this study is to derive and evaluate the drought threshold level based on hydro—meteorolo—-
gical data using historical drought events. After collecting the drought events during 1991 to 2009 year,
the observed meteorological data and estimated hydrological component from LSM are used as input for
the percentile analysis that is drought analysis data. The drought threshold level that precipitation and runoff
of 3 month duration are less than 35%, soil moisture of 2 month duration is less than 35% and evapotranspira—
tion of 3 month duration is more than 65% is derived using ROC analysis that are objective test method.
ROC analysis with SPI (3) is performed to evaluate the applicability of threshold level in the domestic. As
a result, it can be concluded that the derived drought threshold level show better performance to reflect
the historical drought events than SPI (3) and it reasonably explain the spatial drought situation through
the spatial analysis.
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Yes No
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Fig. 3. ROC Table
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Table 1. Drought Threshold Level for Seasonal and Monthly

Seasonal Monthly
Spring |Summer| Fall |Winter|Jan|Feb |Mar|Apr|May | Jun | Jul |Aug|Sep| Oct |Nov|Dec
Threshold| . 30 30 35 |35/35(35(35(30[30(25]25(30]30]30]|30
Level (%)
Prep -
Period g9 13 | 3 I 3l3|3|3l3]2|2l2l2]2]|3]3
(month)
Threshold| 4 30 30 35 [35]35(35(35]30 (30|25 ]25/30/|30] 30|30
Level (%)
Runoff -
Period 1\ g 9 9 | 3 I3 l3 3232222233
(month)
Threshold| 30 30 35 |35/35(35(35(30 [30(25]30]30]30]30]|30
| Level (%)
Soil -
Period |\ 9 19 | 3 | 2 |2|2l2|2|2]2]2|2]|2|3]|3]3
(month)
Threshold} o5 1 20 | 70 | 65 |65|65|65|70 | 70|70 |7 |7 |70|70 |70 |70
Level (%)
Evap -
Period |\ g ) 3 | 3 | 3 |3|3|3|2|3|3|3|3|2|3]|3]3
(month)
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Table 2. Results of Estimated ROC Score each Hydrological Components

Thre Precipitation Thre Runoff
shold shold
(%) Imon | 2mon | 3mon | 4mon | 5mon | 6mon (%) Imon | 2mon | 3mon | 4mon | Smon | 6mon
5 0.54 0.55 0.55 0.52 0.53 0.51 5 0.55 0.52 0.53 0.52 0.51 0.52
10 0.58 0.60 0.60 0.59 0.58 0.57 10 0.59 0.59 0.58 0.56 0.55 0.55
15 0.60 0.64 0.66 0.65 0.63 0.62 15 0.63 0.64 0.63 0.61 0.59 0.58
20 0.63 0.68 0.72 0.70 0.67 0.66 20 0.67 0.69 0.69 0.65 0.63 0.62
25 0.66 0.72 0.78 0.74 0.70 0.68 25 0.72 0.73 0.75 0.69 0.66 0.64
30 0.67 0.75 0.82 0.76 0.72 0.69 30 0.74 0.78 0.78 0.73 0.68 0.65
35 0.68 0.76 0.84 0.77 0.71 0.68 35 0.75 0.80 0.81 0.73 0.68 0.65
40 0.69 0.78 0.83 0.77 0.71 0.67 40 0.77 0.77 0.79 0.73 0.67 0.65
45 0.69 0.79 0.81 0.75 0.70 0.66 45 0.77 0.76 0.78 0.72 0.67 0.64
Thre Soil Moisture Thre Evapotranspiration
shold shold
® mon | 2Zmon | 3mon | 4mon | bmon | 6mon ® mon | 2mon | 3mon | 4mon | bmon | 6mon
(%) 1 2 3 4 5 6 (%) 1 2 3 4 5 6
5 0.52 0.53 0.51 0.51 0.51 0.50 50 0.68 0.76 0.79 0.73 0.69 0.65
10 0.59 0.60 0.56 0.55 0.54 0.54 55 0.68 0.77 0.81 0.75 0.7 0.66
15 0.63 0.63 0.60 0.57 0.57 0.57 60 0.68 0.78 0.83 0.76 0.71 0.67
20 0.68 0.68 0.64 0.61 0.60 0.60 65 0.67 0.76 0.84 0.77 0.71 0.68
25 0.72 0.71 0.68 0.65 0.63 0.62 70 0.66 0.73 0.81 0.75 0.71 0.68
30 0.76 0.77 0.73 0.68 0.65 0.63 75 0.64 0.71 0.77 0.73 0.69 0.67
35 0.77 0.81 0.76 0.71 0.67 0.63 80 0.62 0.68 0.71 0.69 0.67 0.65
40 0.77 0.89 0.78 0.72 0.67 0.64 85 0.59 0.64 0.65 0.64 0.62 0.62
45 0.77 0.78 0.78 0.72 0.67 0.65 90 0.56 0.6 0.59 0.59 0.57 0.56
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Fig. 8. Application Assessment of Drought Threshold Level with SPI3 (2001 ~2009 year)
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Table 3. Roc score of Drought Threshold Level with SPI(3) (2001 ~2009 year)

- Precipitation Runoff Soil moisture Evapotranspiration SPI
Admini
stration Total |Seasonal | Monthly | Total |Seasonal | Monthly | Total |Seasonal | Monthly | Total |Seasonal | Monthly | -
GG 0.85 0.82 0.79 | 0.80 076 | 078 | 0.82 0.81 0.81 0.83 0.81 0.76 | 0.73
GW 0.84 0.82 079 | 078 | 076 | 0.77 0.76 0.74 0.68 | 0.82 0.8 0.75 | 0.68
CcC 0.85 0.81 0.76 | 0.82 0.80 | 0.81 0.78 0.76 0.75 | 0.82 0.79 073 | 0.74
JL 0.86 0.83 0.8 085 | 083 | 0.82 0.81 0.78 0.80 | 0.8 0.82 079 | 0.79
GS 0.84 0.82 082 | 084 | 0.82 0.84 0.84 0.81 0.80 | 0.8 0.83 084 | 0.72
olmjgic}, 7HERe7|E 9 SPL (332 vlaid Az 2 13t
£ AY9llA ROC score”} 05 o]0 2 yepton
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