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Abstract : This research investigated the 2001 spring drought on croplands in South Korea using
satellite imagery. South Korea has suffered from spring droughts almost every year. Meteorological
indices have been used for monitoring droughts, however they don't tell the local severity of drought.
Therefore, this research aimed at detecting the local, spatial pattern of drought severity at a cropland level.
This research analyzed the agricultural drought using the wetness of remotely sensed pixels that affects the
growth of early crops significantly in the spring. This research, specifically, analyzed the spatial
distribution and severity of drought using the tasseled cap transformation and topographical factors. The
wetness index from the tasseled cap transformation of Landsat 7 ETM+ imagery was very useful for
detecting the 2001 spring drought susceptibility in agricultural croplands. Especially, the wetness values
smaller than ~0.2 were identified as the croplands that were suffering from serious water deficit. Using the
water deficit pixels, drought severity was modeled finally.

Key Words : Agricultural Drought, Tasseled CapTransformation, Soil Moisture, Drought Susceptibility,
Satellite Imagery, Remote Sensing.
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Table 1. Reservoir water level, ChungCheongBuk-Do,

Spring, 2001.
Sum | Exhaustion 30% and 31 ~50% 31% and
below above
824 147 298 272 107

Source: Ministry of Agriculture & Forestry, 2001.
Units : Number of reservoirs.
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Table 2. Tasseled cap coefficients for Landsat 7 ETM+ at-satellite reflectance(Source: Huang ef al., 2000a).

Index Bandl Band2 Band3 Band4 Band5 Band7
Brightness 0.3561 0.3972 0.3904 0.6966 0.2286 0.1596
Greenness -0.3344 -0.3544 -0.4556 0.6966 -0.0242 -0.263

Wetness 0.2626 02141 0.0926 0.0656 -0.7629 -0.5388

Fourth 0.0805 -0.0498 0.195 -0.1327 0.5752 -0.7775

Fifth -0.7252 -0.0202 0.6683 0.0631 -0.1494 -0.0274

Sixth 0.4000 -0.8172 0.3832 0.0602 ~0.1095 0.0985
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Fig. 3. Spatial changes in wetness value regarding landuse.
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