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Abstract The objectives of this study are to develop a real-time drought monitoring and
prediction system on the East Asia domain and to evaluate the performance of the system by
using past historical drought records. The system is mainly composed of two parts: drought
monitoring for providing current drought indices with meteorological and hydrological
conditions; drought outlooks for suggesting future drought indices and future
hydrometeorological conditions. Both parts represent the drought conditions on the East Asia
domain (latitude 21.15~50.15°, longitude 104.40~149.65°), Korea domain (latitude
30.40~43.15° longitude 118.65~135.65°) and South Korea domain (latitude 30.40~43.15°,
longitude 118.65~135.65°), respectively. The observed meteorological data from ASOS
(Automated Surface Observing System) and AWS (Automatic Weather System) of KMA
(Korean Meteorological Administration) and model-driven hydrological data from LSM (Land
Surface model) are used for the real-time drought monitoring, while the monthly and seasonal
weather forecast information from UM (Unified Model) of KMA are utilized for drought
outlooks. For the evaluation of the system, past historical drought records occurred in Korea are
surveyed and are compared with the application results of the system. The results demonstrated
that the selected drought indices such as KMA drought index, SPI (3), SPI (6), PDSI, SRI and SSI
are reasonable, especially, the performance of SRI and SSI provides higher accuracy that the others.
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a) East Asia

b) Korea Region

Fig. 1. East Asia and Korea Regions for Drought Monitoring & Prediction.

Table 1. The details of Regional UM configuration.

Forecast RUM - East Asia

East Asia Korea

Horizontal dimensions 180 x 150 186 x 184
Horizontal resolution 0.246° 0.082°
Latitude of start point -20.172° -8.20°
Longitude of start point 335.40° 352.62°

Liang et al., 2004)
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Fig. 2. Flow chart for Regional UM experiment.
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Table 2. Classification of Drought Severity for the Range of Indices Values.

SPI, SRI, SSI, KMA Drought Index PDSI
Values Drought Category Values Drought Category
1.0<Z Wet 05<Z Wet
-1.0<Z<1.0 Normal -05<72<0.5 Normal
-1.5<Z2<-1.0 Moderate Drought -3.0<Z<-05 Moderate Drought
-2.0>Z Severe Drought -3.0>Z Severe Drought
200>7 Extremely wet 4007 Extremely wet
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Fig. 3. Flow Chart for Development of Real-Time Drought
Monitoring and Prediction System.
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Table 3. Drought Impact Period and Province (19912009).
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Year Month Damaged Province Remarks

06 Jeonbook, Jeonnam, Kyungbook, Kyungnam O
1992 07 entire region

08 - X
1994 07 entire region O
1995 05 - >

07 Jeonbook, Jeonnam, Kyungbook, Kyungnam Chungbook, Chungnam
1995 08 Jeonbook, Chungbook, Chungnam, Kyunggi O

09 - X
1996 11 Jeonbook, Jeonnam, Kyungbook, Kyungnam O
1997 03 - %

10 Jeonbook, Jeonnam, Kyungbook, Kyungnam O
1997 D ) %

02 Jeonbook, Jeonnam, Kyungbook, Kyungnam O
2000

06 - X

04 Jeonbook, Jeonnam, Kyungbook, Kyungnam

05 Kyunggi, Chungbook, Chungnam, Gangwon O
2001 06 entire region

06 - X
2001 09 Kyunggi, Chungbook, Chungnam, Gangwon O

12 - X
2006 11 entire region O
2007 01 - >
2008 09 Jeonbook, Jeonnam, Kyungbook, Kyungnam Gangwon O
2009 04 - X

(O) : Drought Occurrence, (X) Drought End
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Fig. 5. Temporal Analysis of Drought Indices (1991~2009 year).
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Table 4. Drought Indices and Hydro-Meteorological Data for Each Drought Year.
Drought Period Precipitation Runoff Soil moisture
KMA Percentile of ~ Percentile of  Percentile of
Drought SPI(3) SPI(6) SRI SSIT PDSI
Year Month Index Normal year  Normal year ~ Normal year
(%) (%) (%)
03 -0.93 022 -030 0.86 1.05 1.25 14.25 63.39 54.50
2001 04 -2.16 -1.23 -079 -1.10 -035 0.58 16.12 9.47 14.99
05 -2.03 -240 -148 -125 -1.78 -0.17 17.01 11.21 11.67
06 -0.05 -036 -027 -058 -1.69 045 75.07 62.12 24.49
09 -1.12 -0.79 -070 -1.11 -1.06 -1.24 26.67 14.84 18.94
5008 10 -0.81 -0.85 -0.65 -122 -120 -1.58 41.73 23.07 19.83
11 -1.50 -121 -079 -189 -1.56 -1.64 29.55 15.37 16.19
12 -1.64 -1.00 -1.06 -1.75 -1.67 -1.55 44.15 18.82 17.93
01 -1.41 -125 -1.19 -191 -1.81 -1.22 28.75 13.47 11.34
2009 02 -0.07 -032 -132 -153 -1.83 -1.18 61.82 31.05 17.96
03 -0.07 -0.12  -093 -1.01 -199 -l1.16 52.01 38.50 25.82
04 -0.30 -034 -090 -0.67 -1.60 -1.34 36.72 50.72 19.38
Table 5. Drought Division Table on Drought Occur & Termination.
o . Drought Index
Veritying analysis —
Occur Termination
Occur Z(zero) F(false)
Observed Drought Event L . .
Termination M(miss) Hhit)
2000 ARl 7RES) A A% W e - BAPIE) 49 ma/I0e 2008 08E AR
3] THE3FF 2™, SPI (3)2 2008~20091d Aol S 20099 4¥ o sdE APFS=E, SRI ¥ SSI &2F
kol 7hao] sizdE e yeht Bid Aleka) o 7170l ek 73S s vgske Aow
A e Ao AN SRBEAR 4 AU, HEHUAF SPI B)E 7HEe] 119
§- 7Hgol obd 7| E THEelet B¥sde Ao of Alztale] 290l sidE AoR FHHACH, 7}
2 Uehtom, SPL () W17 JHE AEE | Bl A4 % FEE A48 A 29 Qe D

3K Fal= 7ol A EAH T PDSIE A9
B4 A7+ 7S AR =Y fEsk oy
FAE =, 2002), 7t= sias AHAs] xdEsA X
sl o] QUth
Table 4= 2000d% o] =ujoflA SAHYH F

7HEAME (2001 2 2008~200913 )0l Thal A A 4}7@
A4 THEA RS A, 1F 2 EGewe Byl
H] Zh& HFsle] A&717EE vehd Aol 41
2001d9] H9- 7Haol 499 AlZete] 6 F<ooll 3l
2 APFoE T WASH 7R &3ttt ol 7}
EFAAFE 499 -2.16904 69 —0.052 712
A S A-s]) e oH, SPI (3) ¥ SRI
T TYS Ao=m YelT) SSIe 59l 7HEe] &
Aste] 647HA = A &Yl 3o H, PDSIE 7he
< A5 ZABA &g AoZ vyt 2008 7t

ks
A=
S|

-

/\

ATt PDSI= O F-4-9]

L}E}LHO}O»} Szl
5401 7]&&] /\]-‘61-—9— Hlked

el —0.50]38H= 7}-?5%13
ZdE o]Fo® rhEo] A&
317 &k 202 YRt
422. AA H7t
2 ATox e AT AR HHE Sl
AA 7VEAT HIHE Felste] AlZ="elA AAEE
7HEAFES] A4S HAEsAt $A 7=
T Bt e 718 A ]EU‘Q«] AsS 9
e B 712d A T F7 Ujr‘j)r
P71 $3)3k Al 7F 9o (0)\4/\1 = 201])’ L]
TFoX = olF 7heel A&t T4 5% ‘:} (Table 5).
H7PH S = (Acuuracy, ACC) & Ho] (Bias
score, Bias)Z TEEHM, ACCE 7MNZAS F/5=
Y& 75 AA #ZFo] AFe Aget a¥A X

2 OHH
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Table 6. Statistical Analysis Results Using Drought Indices.

Drought Indices ACC Bias

KMA Drought Index 0.79 1.10

SPI(3) 0.81 0.66

SPI(6) 0.79 0.65

PDSI 0.77 1.60

SRI 0.85 0.89

SSI 0.84 0.95
Aol Wik ASH7mIERA A (1)E o8t b
etk AR AL 0ollM 19] e T S 3
12 om@t). Biase #3€ 7FaAMS 7HEASE
MEE RO Wt 19] g AW BEE B
N FBAG BT FAIAT BY AN 54
o WA skeAlE & ¢ ogloh oRh A Al 1R
e A AT s da FAG JleE B
datel, 1wk 2 4% ) FA Aoz Aaw

Bias®] A2 21(2)F o]&3t APdEt). E Ao
Me o] T 7 HFE AFo|e} /HERY FE /)%
st 7t A HE sk

_Z+H
ACC==% (D

. F+H
Blas—M+H 2

o] F 7HA] AF &3 9 TR FE 7]xst
199158 200997k4] 7t A 284 HI7HE
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|40 7P wre Zlog e} o]e}p o] B
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