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Abstract

This study analyzed Standard Precipitation Index (SPI) at 6 stations near Chungbuk area for 1 to 12 months
of duration, along with drought characteristics such as the degree of resiliency and vulnerability. There
was no significant difference in the number of months with negative SPI according to the duration. However,
SPI12 was associated with a large percentage of negative SPI, despite the small data size. SPI12 remained
negative in Chungju, Jecheon, Yeongwol, and Cheongju branches over 12 months, which indicates a particular
vulnerability to long-term drought. In particular, the 12-month average of SPI12 values was -1.0 or lower
in Yeongwol and Cheongju, indicating that they were vulnerable to drought. The SPI12 for resiliency was
below 0.1 in Jecheon, Yeongwol, and Cheongju, which confirms that it was the most vulnerable period
in terms of returning to the normal state. The SPI12 for vulnerability was below —0.8 in Chupungyeong,
Jecheon, Yeongwol and Cheongju and they were particularly vulnerable to 12 months of continuous drought.
This study confirms that the Chungbuk region is vulnerable to 12 months of droughts and so needs to
develop a response strategy based on drought characteristics.
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Table 1. Classification drought by SPI

Drought index Wet condition
2.00 over extremely wet
1.50~1.99 very wet
1.00~1.49 moderately wet
-0.99~0.99 near normal
-1.00~-1.49 moderately dry
-1.50~-1.99 severely dry

-2.00 below extremely dry
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Table 2. Comparison of SPI(-) months

Duration Boeun Chungju Chupungryeong Jecheon Yeongwol Cheongju
SPI1 55 54 55 57 63 52
SPI2 58 62 61 58 60 60
SPI3 58 63 63 60 57 59
SP14 60 62 62 55 61 56
SPIS 59 59 58 55 58 56
SPI6 58 58 53 54 57 56
SP17 61 59 56 51 56 53
SPI§ 58 60 54 51 55 51
SPI9 61 63 52 52 56 47
SPI10 60 65 56 52 53 49
SPIl1 55 64 50 53 53 49
SPI12 56 63 50 53 53 49

Table 3. Comparison of number of month to last SPI(-)

Duration Boeun Chungju Chupungryeong Jecheon Yeongwol Cheongju
SPI1 1.96 2.35 1.67 248 225 1.68
SPI2 3.05 3.26 2.90 341 333 2.73
SPI3 3.22 420 3.32 3.75 3.56 3.28
SP14 4.00 5.17 3.65 3.93 4.36 3.50
SPIS 4.14 5.36 4.83 4.58 4.46 4.67
SPI6 4.14 4.83 442 5.40 4.75 6.22
SPI7 4.69 4.92 5.60 5.67 5.09 6.63
SPI8 446 6.00 6.00 7.29 7.86 6.38
SPI9 6.78 6.30 5.78 743 8.00 5.88
SPI10 7.50 722 7.00 10.40 7.57 7.00
SPI11 6.88 9.14 4.55 8.83 13.25 7.00
SPI12 7.00 12.60 7.14 13.25 17.67 16.33

Table 4. Sum of SPI(-) for shortage period

Duration Boeun Chungju Chupungryeong Jecheon Yeongwol Cheongju
SPI1 -1.75 -2.10 -1.47 2,13 -1.78 -1.60
SPI2 -2.51 248 -2.33 -2.87 -2.70 -2.14
SPI3 -2.65 -3.20 247 -3.00 292 -2.65
SP14 -3.22 -3.97 -2.82 -3.35 -3.27 -2.98
SPIS -3.35 -4.26 -3.97 335 -3.61 -3.98
SPI6 -3.30 -3.76 -3.84 -4.51 -3.88 -5.29
SP17 -3.46 -3.68 -4.59 -4.94 -4.17 -5.94
SPI8 -3.44 -4.31 -5.17 -6.21 -6.42 -5.87
SPI9 -4.89 -4.19 517 -6.15 -6.44 -5.81
SPI10 -5.46 -4.59 -5.62 -8.50 -6.44 -6.51
SPI11 -5.46 -5.84 -4.15 -1.13 -11.11 -6.53
SPI12 -5.32 -8.23 -6.36 -10.87 -14.79 -15.16
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Table 5. Comparison of resiliency

Duration Boeun Chungju Chupungryeong Jecheon Yeongwol Cheongju
SPI1 0.51 0.43 0.60 0.40 0.44 0.60
SPI2 0.33 0.31 0.34 0.29 0.30 0.37
SPI3 0.31 0.24 0.30 0.27 0.28 0.31
SP14 0.25 0.19 0.27 0.25 0.23 0.29
SPIS 0.24 0.19 0.10 0.22 022 0.21
SPI6 0.24 0.21 0.23 0.19 0.21 0.16
SPI7 0.21 0.20 0.18 0.18 0.20 0.15
SPI8 0.22 0.17 0.17 0.14 0.13 0.16
SPI9 0.15 0.16 0.17 0.13 0.13 0.17
SPI10 0.13 0.14 0.14 0.10 0.13 0.14
SPI11 0.15 0.11 0.22 0.11 0.08 0.14
SPI12 0.14 0.08 0.14 0.08 0.06 0.06

Table 6. Comparison of vulnerability

Duration Boeun Chungju Chupungryeong Jecheon Yeongwol Cheongju
SPII -0.89 -0.89 -0.88 -0.86 -0.79 -0.96
SPI2 -0.82 -0.76 -0.80 -0.84 -0.81 -0.79
SPI3 -0.82 -0.76 -0.75 -0.80 -0.82 -0.81
SP14 -0.80 -0.77 -0.77 -0.85 -0.75 -0.85
SPI5 -0.80 -0.80 -0.82 -0.84 -0.81 -0.85
SPI6 -0.80 -0.78 -0.87 -0.84 -0.82 -0.85
SPI7 -0.74 -0.75 -0.82 -0.87 -0.82 -0.90
SPI8 -0.77 -0.72 -0.86 -0.85 -0.82 -0.92
SPI9 -0.72 -0.67 -0.88 -0.83 -0.85 -0.99
SPI10 -0.73 -0.64 -0.80 -0.82 -0.85 -0.93
SPI11 -0.79 -0.64 -0.91 -0.81 -0.84 -0.93
SPI12 -0.76 -0.65 -0.89 -0.82 -0.84 -0.93
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Figure 2. Comparison of number of month to last SPI(-)
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