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ABSTRACT

This study is aimed to quantitatively evaluate the effects of drought on groundwater system in rural areas. For this
purpose, the standardized groundwater level index (SGI) was used for 68 groundwater monitoring wells. To determine
accumulation period (AP) which represents the month with the highest correlation coefficient between SGI and SPI,
correlation analysis between the two for 68 wells were peformed. The results indicated the AP values ranged in 1~3
months for most of the well, but it was 7~10 months in some wells. These results can be interpreted such that the total
amount of groundwater will not decrease significantly in long-term drought situations unlikely the reservoirs with the high
AP values. The nationwide maximum AP values were 4.1 and 4.0 in Chungbuk-do and Gyeongnam-do, while the
minimum AP values were 1.8 and 2.0 in Gangwon-do and Chungnam-do, respectively. The maximum and minimum
values of correlation coefficient were 0.623 and 0.459 in Gyeongnam-do and Chungnam-do/Chungbuk-do, respectively.
Consequently, it could be concluded that the wells with low AP value tend to respond to short-term drought, but it has
little effect on groundwater system when the long drought occurs.
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Fig 1. Procedure of SPI calculation using normal distribution curve.
[(a) cumulative normal distribution, (b) standard normal distribution].
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Table 1. Classification of drought intensity using SPI (McKee et

al., 1993)
SPI value Classification
2.00 < Extreme wet
1.50~1.99 Very wet
1.00 ~ 1.49 Moderately wet
-0.99 ~0.99 Near normal
-1.00 ~-1.49 Moderate drought
-1.50 ~-1.99 Severe drought
-2.00 > Extreme drought
o, 54 7Rt Tl 7He-& AEARI 5= SPrt -1.0
ofsfoll =B WS )] Fol HW FEEH
(Table 1).
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Fig. 2. Histogram of daily groundwater depth and corresponding histogram of normalized value (SGI) with normal distribution curve for
GP1 (a) and HwS1 (b) monitoring well during 1 year in 2015.
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Fig. 3. Calculated time series of SGI with precipitation for YJ1 (a) and IC1 (b) monitoring well.
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Fig. 4. Results of SGI-SPI correlation analysis for representative 6 monitoring wells.
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Table 2. Results of correlation analysis between SGI and SPI for 68 monitoring wells

Well name Maximum AP  Correlation coefficient Well name Maximum AP  Correlation coefficient
GP1 3 0.856 GC1 3 0.720
GJ1 2 0.696 NW1 1 0.536
GiP1 2 0.780 MIJ1 1 0.621
YJ1 6 0.657 BAI1 8 0.434
Y11 1 0.347 SuCl 10 0.467
IC1 7 0.626 JS1 1 0.744
PJ1 2 0.679 JE1 2 0.602
PT1 2 0.073 JA1 3 0.708
HS4 1 0.621 Jeonbuk-do 3.6 0.604

Gyunggi-do 2.9 0.593 MA2 4 0.628
GS1 2 0.856 BS1 1 0.428
YG1 1 0.249 SunCl 2 0.792
Wi2 2 0.792 SA1 3 0.646
1 2 0.653 YoGl 1 0.474
CCl1 3 0.733 JS1 7 0.451
PC1 1 0.320 JH1 1 0.321
HC1 3 0.851 D1 1 0.249

HwCl 1 0.474 HP1 3 0.741
HS1 1 0.123 HwS1 2 0.572

Gangwon-do 1.8 0.561 Jeonnam-do 2.5 0.530
GoSl1 2 0.317 MG1 2 0.680
BE1 9 0.448 BHI1 1 0.548
YD1 1 0.596 SJ3 2 0.699
0OC1 4 0.238 AD2 2 0.477
ES1 3 0.541 YC1 1 0.636
JC1 1 0.646 CS1 10 0.661
JP1 7 0.305 Gyungbuk-do 3.0 0.617
JiC1 6 0.582 GJ1 2 0.595

Chungbuk-do 4.1 0.459 GC1 6 0.779
Gol1 1 0.792 GH1 7 0.644
GuSl1 1 0.378 MY1 2 0.568
NS1 3 0.707 SaCl 9 0.607
BRI 1 0.195 SanCl1 2 0.641
BY1 2 0.525 J1 1 0.706
SC1 2 0.457 CN2 6 0.615
CY1 3 0.636 HD4 3 0.800
HoS1 3 0.547 HaC1 2 0.275

Chungnam-do 2.0 0.530 Gyungnam-do 4.0 0.623
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