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Abstract

Based on the soil moisture data assimilation suggested in the first paper (I), we estimated root zone soil moisture and evaluated
drought severity using remotely sensed (RS) data. We tested the impacts of various spatial resolutions on soil moisture
variations, and the model outputs showed that resolutions of more than 2 - 3 km resulted in over-/under-estimation of soil
moisture values. Thus, we derived the 2 km resolution-scaled soil moisture dynamics and assessed the drought severity at the
study sites (Chungmi-cheon sites 1 and 2) based on the estimated soil/root parameters and weather forcings. The drought
indices at the sites were affected mainly by precipitation during the spring season, while both the precipitation and land surface
characteristics influence the spatial distribution of drought during the rainy season. Also, the drought severity showed a
periodic cycle, but additional research on drought cycles should be conducted using long-term historical data. Our proposed
approach enabled estimation of daily root zone soil moisture dynamics and evaluation of drought severity at various spatial
scales using MODIS data. Thus, this approach will facilitate efficient management of water resources.
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2. Materials and Methods
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Fig. 1. Flow chart of drought severity assessment using MODIS data based on the soil moisture data assimilation scheme.
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Table 1. LANDSAT and MODIS information

Image characteristics Values
Satellite LANDSAT7
Day of Year 216
LANDSAT  Coordinate system Latitude, Longitude
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Resolution (30 m x 30 m)
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Day of Year 86, 95, 98, 105, 155, 173, 219
Coordinate system Latitude, Longitude
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Emissivities
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Fig. 2. Soil moisture distributions using LANDSAT image
data (Oct. 16 2012); (a) Chungmi-cheon 1 site a
mountainous region and (b) Chungmi-cheon 2 site a
relatively flat region.
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region and (b) Chungmi-cheon 2 site, a relatively flat region.
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Fig. 13. Yearly precipitation and monthly root zone soil moisture/SMDI values from 1973 to 2014 (average of all pixels) at

Chungmi-cheon site 1.
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at Chungmi-cheon site 2.
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