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Abstract The objective of this study is to develop and evaluate the system to produce the real-
time ensemble drought prediction data. Ensemble drought prediction consists of 3 processes
(meteorological outlook using the multi-initial conditions, hydrological analysis and drought
index calculation) therefore, more processing time and data is required than that of single
member. For ensemble drought prediction, data process time is optimized and hardware of
existing system is upgraded. Ensemble drought data is estimated for year 2012 and to evaluate
the accuracy of drought prediction data by using ROC (Relative Operating Characteristics)
analysis. We obtained 5 ensembles as optimal number and predicted drought condition for every
tenth day i.e. 5th, 15th and 25th of each month. The drought indices used are SPI (Standard
Precipitation Index), SRI (Standard Runoff Index), SSI (Standard Soil moisture Index). Drought
conditions were determined based on results obtained for each ensemble member. Overall the
results showed higher accuracy using ensemble members as compared to single. The ROC score
of SRI and SSI showed significant improvement in drought period however SPI was higher in
the demise period. The proposed ensemble drought prediction system can be contributed to
drought forecasting techniques in Korea.

Key words: Real-time, ensemble drought prediction, Standard Precipitation Index (SPI), Standard
Runoff Index (SRI), Standard Soil moisture Index (SSI), Relative Operating Characteristics (ROC)
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Fig. 1. Flow chart for development of real-time drought
monitoring and prediction (Bae et al., 2011).
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Fig. 2. Main information on the developed system.
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Table 1. Data processing time before and after the system improvement.

Existing system

Revised system

Monitoring Prediction Monitoring Prediction
. -1day 12 UTC -1day 12 UTC
* Run Unified Model ~Dday 01:30 ~Dday 01:30
e Observed meteorological data -1day: -1day:
(AWS, ASOS, GTS) 00:00~24:00 00:00~24:00
e Quality control of observed Dday : Dday:
meteorological data 01:00~09:00 01:00~09:00
* Collect the meteorological 10:1010:15  02:0003:30  10:0010:15  02:0003:30
observation & prediction data
e Estimate the meteorological drought indices 10:1510:30 03:4004:00 10:1510:18 03:3003:48
e Create the meteorological drought index images 10:3011:30 04:0005:00 10:1810:24 03:4803:59
* Estimate hydrological data using LSM 11301310 05:0005:50  10:3010:56  03:0003:37
on Korean region
* Estimate hydrological data using LSM on East 311500 05:5007:30  10:5612:06  03:3704:04
Asian region
* Estimate the hydrological drought indices 15:0016:20  07:3009:10  12:0612:35  04:0406:53
on Korean region
* Estimate the hydrological drought indices 162019:00  09:1012:00  12:1512:35  06:5308:49
on East Asian region
e Create the hydrological drought index images 19:0019:30 12:0012:40 13:0013:30 08:4909:37
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Table 2. Classification of drought severity for the range of index values.

SPI, SRI, SSI, DDI PDSI
Values Drought category Values Drought category
1.0<Z Wet 05<Z Wet
-1.0<Z<1.0 Normal -05<Z2<0.5 Normal
-1.5<Z2<-1.0 Moderate Drought 3.0<Z2<-05 Moderate Drought
2.0>7 Severe Drought 3.0>7 Severe Drought
2007 Extremely Wet 400<Z Extremely Wet

Table 3. General 2 x 2 contingency table.

HR=MH+N)YH+F+M+N)

Observation

FAR:(F+M)/(H+F+M+N) Yes No
L. Yes Hit (H) False (F)
Prediction . . .
No Missing (M) Negative hit (N)
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Fig. 4. Drought status by drought indices in June 25, 2012.
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Fig. 5. Results of root mean square error ratio & standard deviation ratio according to ensemble members.
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