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The Correlation Between the Moving Average of Precipitation and
Groundwater Level in Korea
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Yang, Jeong-Seok - Kim, Nam-Ki

Abstract

Precipitation data and groundwater level data were collected for Korean peninsular and Jeju island. The relationship between
precipitation and groundwater level and the correlation between the moving average of precipitation and goundwater level were
analyzed. Critical infiltration, which is the spatially averaged maximum daily infiltration depth over interested region, is con-
sidered when the precipitation data was modified for moving average process and correlation between the moving average of
modified precipitation and groundwater level. High correlation regions, which have greater than 0.6 correlation coefficients,
were selected after the analysis with ciritical infiltration. Twenty-six regions were selected for high correlation regions. If we
divide the regions by administrative district, there are nine regions for Gyungsang-Do, five regions for Chunchung-Do, four
regions for Gyunggi-Do and Gangwon-Do, three regions for Jolla-Do, and one region for Jeju island. The groundwater level
data for high correlation regions shows obvious response after precipitation event and there are few cases with abrupt change in
groundwater level without precipitation-related event.

Keywords : moving average of precipitation, groundwater level, critical infiltration, correlation
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Table 1. The correlation between the moving average of precipitation and groundwater level

.. . . Moving Critical
Ground Water Adml.ms’Fratlve Ground Water Level Precipitation Geological Average Infiltration
Level District Stratum
(day) (mm / day)
20 60 /20
Rock 0.6184 0.6559
1 Gapyeong-Gapyeong Gapyeong 20 50/ 20
Alluvium 0.6551 0.7167
110 70/ 110
Rock
2 Gunpo-Dangjeong Banwol2 0.6671 0.6938
G d Alluvium - -
eonggi-do
veonee Rock 100 40/ 100
R v G v 0.7723 0.8282
3 angpyeong-Gagun angpyeon;
EpycongTag Epyeons Alluvium 100 40/ 100
0.8081 0.8560
Rock 190 10 /210
4 Ansung-Simmo MT. Yangseong 0.5741 0.7225
Alluvium - -
40 40 /40
Rock
5 Wonju-Munmak Munmak 0.7128 0.7270
Alluvium
60 10 / 60
Rock
6 Jeongseon-Jeongseon Jeongseon 0.5612 0.6275
Alluvium - -
Gangwon-do
Rock 110 60/ 110
7 Yeongwol-Yeongwol Yeongwol 0.8297 0.8225
Alluvium - -
80 10/ 80
Rock
8 Taebaek-Hwangjj Taebaek 0.7144 0.8085
Alluvium - -
260 40 /260
Rock 0.8032 0.8211
9 Eumseong-Daeso Oryu
Alluvium 270 40 /270
0.8029 0.8478
50 40/ 40
Rock
10 Jincheon-Jincheon Jincheon 0.6290 0.6902
Alluvium - -
Rock 220 120 / 220
. 0.6301 0.6313
11 Chungcheong-do Cheongwon-gadeok Munul
Alluvium 220 120 / 220
0.6286 0.6299
90 130/ 90
Rock
12 Cheongwon-Buyong Bugang 0.8142 0.8187
Alluvium - -
50 110/ 50
Rock
13 Gongju-Banpo Banpo 0.6672 0.6684
Alluvium - -
30 20/30
Rock
14 Jinan-Maryeong Seongsu 0.6141 0.7265
Alluvium - -
80 80/ 80
Rock 0.7802 0.7988
15 Jeolla-do Suncheon-Oeseo Usan
Alluvium 80 70 /80
0.7697 0.7926
70 70 /70
Rock
16 Suncheon-Sangsa Suncheon2 0.6214 0.6310
Alluvium - -
B3 3B - 20114F 5H -267 -



Table 1. The correlation between the moving average of precipitation and groundwater level

e . Moving Critical
Ground Water AdmllmsFratlve Ground Water Level Precipitation Geological Average Infiltration
Level District Stratum
(day) (mm / day)
90 20/90
Rock
17 Uiseong-Angye Oeseong 0.7071 0.7613
Alluvium - -
10 260/ 10
. Rock 0.6485 0.6486
18 Chilgok-Gasan Gomae
Alluvium 10 280/10
0.7622 0.7622
Rock - -
19 Goryeong-Goryeong Goryeong . 20 180/ 20
Alluvium 0.6271 0.6271
40 20/ 50
Rock 0.6158 0.7300
20 Geochang-Geochang Geochang
Alluvium >0 20750
0.7046 0.7682
100 20/ 100
Rock
- 0.2553 0.2843
21 Gyeongsang-do Uiryeong-Nakseo Sinban
Alluvium 20 200 /20
avid 0.7049 0.7049
Rock 100 10/ 110
22 Miryang-Hanam Susan 0.4694 0.6022
Alluvium - -
60 10/ 80
Rock
23 Hadong-Yangbo Sancheong 0.6287 0.7319
Alluvium - -
120 160/ 120
. . o Rock 0.8069 0.8074
24 Jinju-Chojeon Jinju
Alluvium 110 150/ 110
0.8047 0.8060
40 10/ 40
Rock
25 Jinju-Ilbanseong Jinyang 0.5241 0.6222
Alluvium - -
26 Jeju Wimi Seogwipo - 0 798 52 207 (% 5920
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Ansung-Sinmo Mt., Yangseong
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Fig. 3 Precipitation and groundwater level plot for Ansung-
Sinmo Mt., Yangseong gauge station
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Fig. 4 Precipitation and groundwater level plot for Taebaek-
Hwangji, Taebaek gauge station

Jincheon-Jincheon, Jincheon
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Fig. 5 Precipitation and groundwater level plot for Jincheon-
Jincheon, Jincheon gauge station
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Gongju-Banpo, Banpo
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Fig. 6 Precipitation and groundwater level plot for Gongju-
Banpo, Banpo gauge station

Eumseong-Daeso, Oryu
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Fig. 7 Precipitation and groundwater level plot for Eumseong-
Daeso, Oryu gauge station
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Fig. 8 Precipitation and groundwater level plot for Jinan-
Maryeong, Seongsu gauge station
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Uiseong-Angye, Angye
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Fig. 9 Precipitation and groundwater level plot for Uiseong-
Angye, Angye gauge station

Chilgok-Gasan, Gomae
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Fig. 10 Precipitation and groundwater level plot for Chilgok-
Gasan, Gomae gauge station
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Fig. 11 Precipitation and groundwater level plot for Hadong-
Yangbo gauge station
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Hadong-Yangbo, Sancheong
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Fig. 12 Precipitation and groundwater level plot for Jinju-

llbanseong, Jinyang gauge station
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Fig. 13 Precipitation and groundwater level plot for Wimi,
Seogwipo gauge station
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Ground Administrative Ground Water Geological Denth Geological Features
Water Level District Level Stratum p g u
0 m~7 m A=
7 m~8.1 m Zlok=
Rock 'é‘ﬁl' 1:1_0
. G G 8.1 m~38.5 m AAok=
apyeong-Gapyeon
pycong-hapyeong 38.5 m~130 m 7=
. 0m~7m e
Alluvium N
7 m~7.5 m Z3lok=
0 m~6 m AHE
6 m~11m Z3)o)
2 Gunpo-Dangjeong Rock ks
11 m~40 m o
40 m~70 m 73t
0 m~3 m AHE
3m~5m 2y
Gyeonggi-do
Sm-9m e A
Rock
9m~I1m =3}o}
3 v G 11 m~52 m ot
angpyeong-Gagun
gpyeons-ag 52 m~70 m 7ok
0 m~3 m e
3m~5m LA
Alluvium al
5m-9m A
9m~9.5m =3}o}
0 m~0.5m HE
0.5 m~5 m =zl
4 Ansung-Simmo MT. Rock 25l
5 m~46 m Aot
46 m~70 m 73t
0Om~1.5m =2
1.5 m~12m A
5 Wonju-Munmak Rock
12 m~173 m ot
17.3 m~63 m 7t
0 m~15m HE
15 m~27 m piay
27 m~30 m PSS
6 Jeongseon-Jeongseon Rock -
30 m~38 m =3)ot
38 m~48.5 m ok
Gangwon-do 48.5 m~70 m 73t
0 m~3 m HE
3m~9m 2
7 Yeongwol-Yeongwol Rock 9m~13.5m =39t
13.5 m~46.7 m i)y
46.7 m~70 m 7ot
10 m~1.2 m e
1.2 m~5m =35
8 Taebaek-Hwangjj Rock Kl
5 m~70 m S
70 m~80 m 7ot
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0 m~1 m HNE
1 m~20 m =2
Rock 20 m~359 m =3}o)
9 Eumseong-Daeso 359 o345 m e
54.5 m~68 m 73t
0 m~1 m HE
Alluvium 1 m~20 m 2
20 m-212'm sZ3j0)
0m~1 m E=
1 m~3 m =2
3m~7m A
10 Jincheon-Jincheon Rock 7m ~10 m EIES]
10 m~10.5 m Z3)¢}
10.5 m~45 m ook
45 m~71 m 73t
0m-52m T d HE=
52 m~6.8 m HEAD 2f=
Chungcheong-do Rock 6.8 m-18 m %ﬂ%}_%_
18 m~44.1 m oJor=
11 Cheongwon-gadeok 44.1 m~65 m Zok=
0m~52m YA HEZ
Alluvium >2 M08 m HEd 2o
6.8 m~18 m Z3ok=
18 m~25 m Aot
0 m~2m HNEZ
2 m~6 m Y=
6 m~11.6 m A =
12 Cheongwon-Buyong Rock 11.6 m~13.1 m AXZ=
13.1 m~13.8 m =3}
13.8 m~46 m o ol=
46 m~70 m A=
Om~1.5m A=
1.5 m~11.8 m AN
13 Gongju-Banpo Rock 11.8 m~14.8 ¢ =3
14.8 m~48.8 m At
48.8 m~68 m 73t
0 m~5 m HNEZ
5m~55m A=
14 Jinan-Maryeong Rock 5.5 m~12 m =34t
12 m~37 m ofof
37 m~71 m 73
0m-3 m HEA v
Jeolla-do 3m~7 m Y=
Rock 7m~12m Zajor=
15 Suncheon-Oeseo 12 m=32 m ik
32 m~60 m Zok=
0m-4m Qe wojE
Alluvium 0.4 m~9 m RERaE
9 m~10 m Z3lok=
—274 - KA ETR R



Om~3m HNE
3 m~4 m =2
4 m~6 m A
16 Jeolla-do Suncheon-Sangsa Rock 6 m~8 m 24
8§ m~10.2 m *319
10.2 m~53.2 m At
532 m~70 m 3
0m~1.5m HNEZ
1.5m~3.5m 25
17 Uiseong-Angye Rock 3.5 m~6 m =3
6 m~43.1 m s
43.1 m~70 m AT
0 m~4 m HNEZ
4 m~6.5 m 2=
Rock 6.5 m~7.5 m A2s
7.5 m~12 m 33
. 12 m~50.8 m AHs
18 Chilgok-Gasan 50.8 m-70 m Aor=
0 m~4 m NEZF
' 4 m~6.5 m 2
Alluvium 65 m5m A=
75 m~10 m Z3)0}
0 m~1 m HNEZ
19 Goryeong-Goryeong Alluvium 1 m~6 m A%
6 m~7 m FIRS A
0 m~1 m HEZS
Gyeongsang-do I m=7m A=
Rock 7 m~9 m e e
9 m~40 m AL
20 Geochang-Geochang 20 69 m Aor=
0 m~1 m HNEZF
Alluvium 1 m~7 m A%
7 m~9 m R B
0 m~8 m HEZS
8 m~28 m As B
Rock 28 m~38 m 1}731/ AN F
] 38 m~40 m =3
21 Uiryeong-Nakseo 0mslm oy
51 m~70 m Yy
Alluvium 0m-8m @E%
8§ m~20 m LR
0 m~9 m HEZS
9 m~30 m el F
30 m~45 m A5
22 Miryang-Hanam Rock -
45 m~50 m AN
50 m~60 m S
60 m~70 m AHs
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0 m~3 m NEZF
3m~10 m 3het
23 Hadong-Yangbo Rock 0 m—s62m o=
56.2 m~70 m s
0 m~1.5m HEAHES
1.5 m~6.5 m HEZD 25
6.5 m~9 m Al PA A e
Rock 9 m~9.5 m A F
24 Jinju-Chojeon 9.5 m~21 m =3t
Gyeongsang-do 21 m~51 m AL
51 m~70 m Vsl
_ 0 m~3.8 m HEA 2YF
Alluvium Sl m EE
0m~1.5m HNEZF
1.5 m~5 m =25
o 5 m~6.4 m A%
25 Jinju-Ilbanseong Rock 64 m96m EEp
9.6 m~49.1 m Ads
49.1 m~70 m BHs
26 Jeju Wimi - -] -
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