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Abstract

Drought is a complex phenomenon caused by various factors which can be classified into natural and anthropogenic causes. In Korea,
the natural drought typically occurs when the high pressure of the Pacific Ocean develops rapidly or becomes stronger than usual in
summer, resulting in a short-lived monsoon season. Drought also can be classified into meteorological, agricultural, hydrological, and
socioeconomic drought depending on the development process and consequences. Each type of droughts can influence the other drought
types directly or indirectly. Drought propagation refers a phenomenon that changes from meteorological drought to agricultural or
hydrological drought. In this study, the occurrence and patterns of drought propagation are evaluated. The relationship between
meteorological and agricultural droughts was assessed using hydrometeorological data. We classified the types of drought into five
categories to evaluate the occurrence and characteristics of drought propagation. As results, we found drought propagation did not occur
or delayed until three months, depending on the type of drought. The further generalized relationship of drought propagation is expected
to be used for predicting agricultural drought from the preceding meteorological drought.
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Table 2. Drought classification according to the SPI (Mekee et a/.,

1993)
SPI index range Moisture condition
More than +2.00 Extremely wet
+1.50 ~+1.99 Very wet
+1.00 ~ +1.49 Moderately wet
-0.99 ~+0.99 Nearly normal
-1.00 ~-1.49 Moderately dry
-1.50 ~-1.99 Very dry
Less than -2.00 Extremely dry
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Table 1. Characteristics of SPI based on the accumulative precipitation pattern (Zarger et a/, 2011, WMO, 2012)

SPI Precipitation patterns Application characteristics
SPI'1 Short term Short-term soil moisture and crop stress
SPI 3 Short and medium term Soil moisture conditions
SPI 6 Medium term Showing the precipitation over distinct seasons
SPI 9 Medium time scale Significant impacts in agriculture
SPI 12 Long term Streamflows, reservoir levels, and even groundwater levels
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Fig. 1. Changes of agricultural (cultivated) land during 1981 to 2016
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Fig. 3. Reservoir storage rate and precipitation data for test stations
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Fig. 4. Analyzed agricultural and meteorological drought for test stations
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Fig. 5. Results of drought propagation analysis from 1994 to 1995
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Fig. 6. Results of drought propagation analysis for 2001
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Fig. 7. Results of drought propagation analysis from 2008 to 2009
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Fig. 8. Results of drought propagation analysis from 2014 to 2015
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