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A Study of Drought Spatio—Temporal Characteristics Using SPI-EOF Analysis
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Abstract

This study introduced a method to evaluate the probability of a specific area to be affected by a
drought of a given severity and shows its potential for investigating agricultural drought
characteristics. The method was applied to South Korea as a case study. The proposed procedure
included Standardized Precipitation Index(SPI) time series, which were linearly transformed by the
Empirical Orthogonal Functions(EOF) method. These EOFs were extended temporally with
AutoRegressive Moving Average(ARMA) method and spatially with Kriging method. By performing
these simulations, long time series of SPI can be simulated for each designed grid cell in whole area.
The probability distribution functions of the area covered by a drought and the drought severity are
then derived and combined to produce drought severity-area-frequency(SAF) curves.
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Fig. 1. Location of Rainfall stations in South Korea

Fig. 3. Distribution of SPI value (2005. 7)

#H39% HBHR 20064 8AH

POHHOLALLLEEOE
e DOEN eOr

4

.

Fig. 2. Distribution of SPI value (2005. 6)

Fig. 29 Fig. 3olAdE A=9] difde] AHeA
-20 ©]3ke] SPI & BT 3le] 20019 593 6¥
GA SR 7HE Fge] & 33 glew, Fig 4
M9 SPI AAGE T3l 199449, 1996, 2001d &
74Eo] A3y A7l 9A] SPIZE 2.0 ofstE HolA

9ee & % Atk

3. EOF &4

EOF E4& FAEEY(Principal Component
Analysis: PCA)olgtn E27)% &7, 7)43}, F3A
Y, AAANE 5 o4y BEokA AREH $irh FHTo
= FESeIME J2 A4 Uwrt FUEL e B
© 2 Tomozeju et al.(2000) 523 AAE AR
ol g5t AFFE ASHY A - INEAE FET vt
21©m Hisdal and Tollaksen(2003)0] Z-$-#3} -7}
BE ol&3la Avlze JHE EAS FEIG B,

=

il oZ



Skl
o -
14 1

B

l Jul-01, SP1: -2.831

Seoul station —I

-3 — —

—T T

— T —— — T T T T
Dec-74 Dec-76 De c-78 Dec-80 Dec-82 Dec-84 D ec-86 De ¢-88 Dec-90 Dec-92 Dec-94 D ec-96 De ¢-98 Dec-00

Time (1973~2001)

Fig. 4. SPI time series at Seoul station (1973~2001)
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Table 4. Comparison of original with expanded SPI

SPI time seriese ZFE (4) A8 (5) T (18) A (25)
Mo |_original 0.003067 0.008814 ~ -0.007939 0.007130
expanded 0022153 0.002009 0038862 0035974
Standard | original 0.99602 097722 1.0414 09786
Deviation | expanded 1.04230 0.96771 0.9854 1.0123
original ~0.075771 0.016235 -0.40643 0.000451
Skewness
expanded 0089131 0.069303 0.02967 0.046962
L acy |_original 0.60641 0.61246 058356 063713
S expanded 0.64859 0.65875 0.61675 0.61966
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