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Estimation of Drought Index Using CART
Algorithm and Satellite Data*
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ABSTRACT

Drought indices such as SPI(Standard Precipitation Index) and PDSI(Palmer Drought
Severity Index) estimated using ground observations are not enough to describe detail spatial
distribution of drought condition. In this study, the drought index with improved spatial
resolution was estimated by using the CART algorithm and ancillary data such as MODIS
NDVI, MODIS LST, land cover, rainfall, average air temperature, SPI, and PDSI data.
Estimated drought index using the proposed approach for the year 2008 demonstrates better
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spatial information than that of traditional approaches. Results show that the availability of

satellite imageries and various associated data allows us to get improved spatial drought

information using a data mining technique and ancillary data and get better understanding of

drought condition and prediction.
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TABLE 1. SPI classification system

SPI Condition

> 2.00 3% &8 (Extremely wet)
+1.50 ~+1.99 A F& (Very wet)
+1.00 ~+1.49 2% %& (Moderate wet)
—0.99 ~+0.99 7 738l (Near normal)
—1.49 ~—1.00 2% 7F& (Moderate drought)
—1.99 ~—1.50 A3t 715 (Severely drought)

<—2.00 =413 7FE (Extreme drought)
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TABLE 2. PDSI classification system

PDSI Condition

> 4.00 =A% 59 (Extremely wet)
+3.00 ~+3.99 A H& (Very wet)
+2.00 ~+2.99 2% F& (Moderate wet)
+1.00 ~+1.99 okt & (Slightly wet)
+0.50 ~+0.99 Fa71%F A1 (Incipient wet)
—0.49 ~+0.49 42 248l (Near normal)
—0.99 ~—0.50 7Ha 713t A& (Incipient drought)
—1.99 ~—1.00 okgk 7z (Mild drought)
—2.99 ~—2.00 2% 7F& (Moderate drought)
—3.99 ~—3.00 A3t 71 (Severe drought)

<—4.00 4% 7HE (Extreme drought)
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FIGURE 5. Sample monthly PDSI in Korea (2008)

TABLE 3. Types of each variable

Name

Type

—

: Water 2 @ Urban 3 : Bare land

Land Cover Categorized 4 : Wetland 5 : Grass 6 : Forest
7 . Paddy filed 8 : Field
SPI Continuous Range (=2 ~ +2)
PDSI Continuous Range (=4 ~ +4)
Monthly Precipitation Continuous 57 stations, Unit : mn
Monthly air temperature Continuous 57 stations, Unit : C
Land Surface Temperature Continuous Global coverage, Unit @ 0.5
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