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Abstract

The objective of this study was to develop automatic event detection algorithm for groundwater level rise. The groundwater
level data and rainfall data in July and August at 37 locations nationwide were analyzed to develop the algorithm for
groundwater level rise due to rainfall. In addition, the algorithm for groundwater level rise by ice melting and ground freezing
was developed through the analysis of groundwater level data in January. The algorithm for groundwater level rise by rainfall
was composed of three parts, including correlation between previous rainfall and groundwater level, simple linear regression
analysis between previous rainfall and groundwater level, and diagnosis of groundwater level rise due to new rainfall. About
49% of the analyzed data was successfully simulated for groundwater level rise by rainfall. The algorithm for groundwater
level rise due to ice melting and ground freezing included graphic analysis for groundwater level versus time (day), simple

linear regression analysis for groundwater level versus time, and diagnosis of groundwater level rise by new ice melting and
ground freezing. Around 37% of the analyzed data was successfully simulated for groundwater level rise due to ice melting
and ground freezing. The algorithms from this study would help develop strategies for sustainable development and

conservation of groundwater resources.
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Fig. 2. Algorithm for estimating relationship between ground-
water level and precipitation in July and August.
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Table 1. The correlation and determination coefficients between moving average of precipitation and groundwater level

No GLG station Geological stratum | Moving average period (day) | Correlation coefficient (max) | Determination coefficient
{ Seoul Rock 20 0.7393 0.5466
Magok Alluvium 20 0.7065 0.5479
5 Gapyeong Rock 20 0.5748 0.3305
Gapyeong Alluvium 20 0.5895 0.3321
3 Sokcho Rock 40 0.7889 0.6225
Nohak Alluvium 40 0.6879 0.6235
s Wonju Rock 30 0.8442 0.7128
Munmak Alluvium 30 0.8622 0.7256
5 Pyeongchang Rock 60 0.5717 0.3269
Bongpyeong Alluvium 20 0.7354 0.5948
6 Hongcheon Rock 20 0.6621 0.4384
Hongcheon Alluvium 20 0.6334 0.4013
, Hwacheon Rock 20 0.7491 0.5611
Gandong Alluvium 20 0.7434 0.5527
8 Goeje Rock 50 -0.7151 -
Shinhyun Alluvium 50 -0.7298 -
9 Miryang Rock 50 0.2857 0.0816
Gagok Alluvium 40 0.2516 0.0633
10 Hadong Rock 50 0.4616 0.2131
Hwagae Alluvium 20 0.6831 0.3837
i Haman Rock 50 -0.5421 -
Chilwon Alluvium 50 -0.6188 -
1 Hapcheon Rock 70 0.5805 0.3369
Hapcheon Alluvium 20 0.6101 0.3722
3 Gyeongju Rock 30 0.2325 0.0541
Geoncheon Alluvium 60 -0.3753 -
14 Sangju Rock 20 0.6954 0.4836
Gongsung Alluvium 20 0.6764 0.4612
s Yeongju Rock 40 0.7638 0.5834
Munjung Alluvium 40 0.7236 0.5237
16 Cheongsong Rock 20 0.4628 0.2142
Pacheon Alluvium 40 0.6541 0.4278
17 Chilgok Rock 60 0.3426 0.1174
Waegwan Alluvium 60 0.3531 0.1246
18 Gangjin Rock 30 0.4586 0.2104
Seongjeon Alluvium 30 0.4211 0.1729
19 Gokseon Rock 60 0.6969 0.4857
Godal Alluvium 60 0.7244 0.5248
20 Suncheon Rock 30 0.7349 0.5402
Pungdeok Alluvium 30 0.7485 0.5603
’1 Jangseong Rock 60 0.7832 0.6135
Nammyeon Alluvium 60 0.2165 0.0393
2 Hwasun Rock 50 0.8896 0.7914
Neungju Alluvium 50 0.9096 0.8274
2 Buan Rock 40 0.2602 0.0677
Baeksan Alluvium 40 0.3049 0.0931
2 Sunchang Rock 40 0.6143 0.3774
Ssangchi Alluvium 40 0.0435 0.0092
25 Wanju Rock 40 0.4105 0.1685
Yongjin Alluvium 40 0.4432 0.1965
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Table 1. The correlation and determination coefficients between moving average of precipitation and groundwater level (continued)

No GLG station Geological stratum | Moving average period (day) | Correlation coefficient (max) | Determination coefficient
26 Iksan Rock 50 -0.6529 -
Nangsan Alluvium 50 -0.6135 -
- Jangsu Rock 50 0.1802 0.0325
Sanseo Alluvium 50 0.1805 0.0325
2 Gongju Rock 40 0.6955 0.4838
Jeongan Alluvium 40 0.6923 0.4794
29 Geumsan Rock 50 0.5842 0.3413
Poksu Alluvium 50 0.5769 0.3329
30 Swocheon Rock 20 0.8683 0.7541
Masan Alluvium 20 0.8535 0.7286
3l Yesan Rock 50 0.9695 0.9401
Oga Alluvium 60 0.7401 0.5477
1 Cheonan Rock 20 0.8936 0.7986
Seonghgeo Alluvium 20 0.8911 0.7939
13 Boeun Rock 20 0.8601 0.7399
Maro Alluvium 20 0.8435 0.7363
34 Youngdong Rock 30 0.8078 0.6526
Yangkang Alluvium 30 0.8107 0.6573
15 Eumseong Rock 60 0.9419 0.8872
Saenggeuk Alluvium 50 0.9392 0.8777
36 Jecheon Rock 50 0.9711 0.9429
Goam Alluvium 50 0.9504 0.9034
Cheongju Rock 40 0.7596 0.5771
37 -
Naedeok Alluvium 50 0.7625 0.5815
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Table 2. The determination coefficient between period and
groundwater level

Table 2. The determination coefficient between period and
groundwater level (continued)

No | ra saion | SR T | Pt No | r saion | SR TEN | ettt
Seoul Rock 15 0.5821 Wanju Rock 15 0.5955
! Magok Alluvium 15 0.6918 = Yongjin Alluvium 15 0.7212
) Gapyeong Rock - minus gradient 2% Iksan Rock - minus gradient
Gapyeong Alluvium - minus gradient Nangsan Alluvium - minus gradient
Sokcho Rock - minus gradient Jangsu Rock 15 0.2653
3 Nohak Alluvium - minus gradient 27 Sanseo Alluvium 15 0.2150
s Wonju Rock - minus gradient 2 Gongju Rock 15 0.4492
Munmak Alluvium - minus gradient Jeongan Alluvium 15 0.3956
5 Pyeongchang Rock 31 0.9399 2 Geumsan Rock 31 0.2317
Bongpyeong Alluvium 31 0.9270 Poksu Alluvium 31 0.2418
6 Hongcheon Rock - minus gradient 30 Swocheon Rock - minus gradient
Hongcheon Alluvium - minus gradient Masan Alluvium - minus gradient
Hwacheon Rock - minus gradient Yesan Rock - minus gradient
! Gandong Alluvium - minus gradient 31 Oga Alluvium - minus gradient
g Gogje Rock - minus gradient 1 Cheonan Rock - minus gradient
Shinhyun Alluvium - minus gradient Seonghgeo Alluvium - minus gradient
o Miryang Rock - minus gradient 3 Boeun Rock 15 0.6025
Gagok Alluvium - minus gradient Maro Alluvium 15 0.5738
10 Hadong Rock 15 0.5772 » Youngdong Rock - minus gradient
Hwagae Alluvium 15 0.3752 Yangkang Alluvium 15 0.5630
. Haman Rock - minus gradient 35 Eumseong Rock - minus gradient
Chilwon Alluvium - minus gradient Saenggeuk Alluvium - minus gradient
” Hapcheon Rock - minus gradient 36 Jecheon Rock - minus gradient
Hapcheon Alluvium - minus gradient Goam Alluvium - minus gradient
Gyeongju Rock 31 0.3457 Cheongju Rock 31 0.4909
13 - 37 -
Geoncheon Alluvium 31 0.4306 Naedeok Alluvium 15 0.4213
14 Sangju Rock 15 0.6669
Gongsung Alluvium 15 0.6205 chang Bongpyeong)¢| A EH, F A9 qutEd T3S
15 Yeongju Rock 15 0.3431 oA 090142 AAAS Fro] BAFATH 152 dH o
Munjung Alluvium 15 0.3457 HZ 7Hg &2 ZFAF & 7R A9 273 A
16 Cheongsong Rock 31 0.3293 (Gangjin Seongjeon)S.Z AHtEI FAF TFoA 0.79]
Pacheon Alluvium 31 0.7985 Ao e Ao FEAY BEAZAI F 37E = 05014
1 Chilgok Rock 5 0.5192 o7 BIH X M4X YUk 7Lt FFE U2 B
Waegwan Alluvium 15 0.5253 (minus gradient)t— B4 2 ABd gt ATt A
| Gangiin Rock | 15 07861 sohe Zud, 24712 A8 Asee 4o Zol o
Seongjeon Alluvium 15 0.7359 A, 1125E 29 Fo] 19Uld] 283 =1 &o},
g | Gokseon Rock 13 0.3304 59 Aol FL 71AA £ Aoz wAG. mEpA,
Godal Alluvium 15 0.2871 o] |7t o Arse JTS O o)A BASA otk
b | Suncheon Rock 31 0.7044 As57t ddee Aes dEACR T3 A (Hong-
Pungdeok Alluvium 3 0.6959 cheon Hongcheon)2 & 4 Ut
yp | Jangseong | Rock 3l 0.7368 duelEe A HA FRES AEA TAHE $4 2 2
Nammyeon Alluvium 31 0.5431 o] 93t R et5Ye A JEE s REEolth A
' QoA 39 o1 BARI, ANEAZ FAGE F5
5 | b | Ron | | omw T $8 % 98 9 AFAYpsm s 2
Sunchang Rock 31 0.9457 ool AWAHA A § GAASE A o 7%
: o 3l of =3
A Ssangchi Alluvium 31 0.9564 TRl ot &4 R AFA ¥ ASH el THest
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