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Abstract In this study, the hydrological and meteorological drought index with precipitation as a major factor were
calculated, and various analyses of hydrological drought were conducted. The Modified Surface Water Supply Index
(MSWSI) was applied to the hydrological drought index and Standardize Precipitation Index (SPI) was used to
estimate the meteorological drought index. The target area for the estimation is the dam area among MSWSI
categories. The 4001 basin with 43 years data from 1975 to 2017 was analyzed for the drought occurrence status
and time series plotted with the monthly SPI and MSWSI. For the dam watershed based on the precipitation that
has the role of a water supply in the hydrological cycle, correlation analysis of precipitation, dam inflow, and stream
flow was performed by the monthly and moving average (2~9 months), and the correlation between meteorological
and hydrological index by monthly and moving average (3, 6 months) was then calculated. The result of multifaced
analysis of the hydrological drought index and meteorological drought index is believed to be useful in developing

water policy.

Keywords : Hydrological Drought, Modified Surface Water Supply Index(MSWSI), meteorological Drought,
Standardize Precipitation Index(SPI), Correlation Analysis
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Fig. 1. Dam Area distinguished with Type I and
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Fig. 2. Process of SPI Calculation[13]
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Table 1. SPI Drought Categories[13]
Range Condition
More than 2.0 Extreme Wet
1.5~20 Very Wet
1.0~ 15 Moderately Wet
-1.0 ~ 1.0 Near Normal
-1.0 ~ -1.5 Moderately Dry
-1.5 ~ 2.0 Severe Dry
Less than -2.0 Extreme Dry
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Fig. 3. Procedure for weighting factor calculating
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Table 2. MSWSI

Drought Categories[18]

Range
More than 4.0 Extremely Wet
3.0 ~40 Very Wet
20 ~30 Moderate Wet
1.0 ~ 2.0 Slightly Wet
-1.0~ 1.0 Near Normal
220 ~-1.0 Mid Drought
-3.0 ~ 2.0 Moderate Drought
4.0 ~ 3.0 Severe Drought
Less than -4.0 Extreme Drought
3. AFZL
31 W K9 HE U YHA7Io| HpEs
311 E RH =E
MSWSI= 9570l utet Al 7] fr@ o= 7429
1 glow], o] F 9 Fe T ShAfTol wel F 7
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Table 3. Adapted Status of Dam watershed and Key Station (St. 3001 : 3001~3004)
basin SUD Key Station Data
St.Precp. St.Dam St.River From ~ To Retention Period

1001 Daegwallyeong Chungju yeongwol II (geoun) 1996.1 ~ 2017.08 22yr

1002 Jecheon Chungju yeongwol 1 1996.01 ~ 2017.08 22yr

Han river 1003 Jecheon Chungju - 1998.01 ~ 2017.08 20yr
1011 Inje soyang wontong 1996.01 ~ 2017.08 22yr

1012 Inje soyang - 1996.01 ~ 2017.08 22yr

2001 Yeongju Andong Bomghwa 2013.01 ~ 2017.08 Syr

Nakdongriver 2002 Uiseong Imha - 1999.01 ~ 2017.08 19yr
2015 Geochang Hapcheon - 1999.01 ~ 2017.08 19yr

3001 Gumsan Daecheong Yangganggyo 2006.01 ~ 2017.08 12yr

3005 Chupungryung Daecheong Songcheon 2004.01 ~ 2017.08 14yr

Geumgang 3006 Gumsan Dacecheong Okcheon 1997.01 ~ 2017.08 2lyr
3007 Boeun Daecheong Gidaegyo 2005.01 ~ 2017.08 13yr

3008 Boeun Daecheong - 2005.01 ~ 2017.08 13yr

Somjin river 4001 Imsil Namwon Seomjingang 1975.01 ~ 2017.08 43yr
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Table 4. Correlation between Precipitation and River
Flow of Type I watershed (Moving Average

(MA), M1~M9)
MA Type 1 mean
St MI| M2| M3| M4 | M5| M6| M7 | M8 | M9 | :0.74
1001 0 0.62 | 0.56 0.71
1002 0.9 0.9 0.87 | 0.83 0.90
1011 0.8 082 0.79 0.85
2001 0.24 0 0.21| 0.18| 0.16 0.24
3001 0.81 [ 0.88 | 0.89 | AL 0.90
3005 0 0 0 0.83
3006 0.80 0] 0.8 081 0.80| 0.78 0.82
3007 0.59 0 0.63 | 0.59 0.64
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Table 5. Correlation between Precipitation and Dam
Inflow of Type I, Type II watershed
(Moving Average(MA), M1~M9)

MA Type 1 mean
St MI[ M2 [ M3 [ Ma[Ms] M6[M7] M8[ Mo | 092
1001 | 0.82 0.81 | 0.78 [FN0i84
1002 | 091 0.9 0.94 BXTE
1011 | 094 0.9 0.9 0.97
2001 | 091092 0.94 0.94 [ (A
3001 | 0.89 0.94 9 0.94
3005 | 0.89 0.94| 0.9 0.92
3006 | 0.85 [k 9 | 0.88 0.86 [ 0.88
3007 | 0.86 0.9 0.90
MA Type 11 mean
St Ml M2 [ M3 [ M4 M5] M6 M7] M8 [ mo | :091
1003 | 0.91 0.94 0.9 0.94
1012 | 094 0.9 0.9 0.97
2002 | 085 0.86 | 0.86 [F0:87
2015 | 0.80 0.81 | 0.80 [FN0:83
3008 | 0.86 0.9 0.90
4001 | 0.92 [ 0.9 0.94
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Fig. 4. Time Series plot of SPI(1) & MSWSI(1) Drought index at Station 4001
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Fig. 5. Comparison of Drought Occurrence according to SPI(1) & MSWSI(1) Categories at Station 4001
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Table 6. Correlation and Linear Regression between
SPI and MSWSI according to M1, M3, M6
at Stationary 4001
MA 4001
St Ml M3 M6
Correlation 0.91 0.95 0.96
Coeff. of Determination 0.84 0.88 0.91
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Table 7. Correlation between SPI and MSWSI

according to Moving Window by Dam
Area Watershed (M1, M3, M6)
MA Type 1 Retention
St M1 M3 M6 Period

1001 0.81 0.86 0.87 22

1002 0.82 0.92 0.95 22

1011 0.79 0.88 0.93 22

2001 0.66 071 0.77 5

3001 0.81 0.85 0.89 12

3005 0.82 0.89 0.90 14

3006 0.81 0.89 0.91 21

3007 0.84 0.89 0.92 13

mean 0.80 0.86 0.89

MA Type 11 Retention
St Ml M3 M6 Period

1003 0.64 0.73 0.77 20

1012 0.87 0.93 0.96 22

2002 0.88 0.92 0.94 19

2015 0.87 0.90 0.92 19

3008 091 0.94 0.94 13

4001 0.91 0.95 0.96 43

mean 0.85 0.90 0.92
Table 8. Coefficient of Determination between SPI

and MSWSI according to Moving Window
by Dam Area Watershed (M1, M3, M6)
MA Type 1 Retention
St Ml M3 M6 Period

1001 0.65 0.73 0.76 22

1002 0.67 0.80 0.88 22

1011 0.63 0.73 0.85 2

2001 043 041 057 5

3001 0.65 0.70 0.78 12

3005 0.68 0.76 0.80 14

3006 0.66 0.76 0.83 21

3007 0.70 0.76 0.83 13

mean 0.66 0.72 0.80

MA Type 11 Retention
St Ml M3 M6 Period

1003 041 0.49 0.57 20

1012 0.76 0.83 091 2

2002 0.77 0.80 0.87 19

2015 0.75 0.79 0.83 19

3008 0.82 0.85 0.89 13

4001 0.84 0.88 0.91 43

mean 0.70 0.75 0.81
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