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The Correlation between Groundwater Level and the Moving Average of
Precipitation considering Snowmelt Effect and Critical Infiltration in Han
River Watershed
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The relationship between precipitation and groundwater level and the correlation between the moving average of
precipitation and goundwater level were analyzed for the Han river watershed in Korean peninsular. Fourteen
regions in the watershed were selected and there were somewhat different patterns of seasonal fluctuation of
groundwater level data. The groundwater level data tends to decrease in dry spell and increase in wet spell how-
ever the range between maximum and minimum values'is quite different for each gauging point. We could have
stronger correlation between groundwater level for fractured rock aquifer and the moving average of precipitation
than the groundwater level for alluvial aquifer. The critical infiltration, which is the maximum daily infiltration
averaged throughout watershed, value is turned out to have the range of 10 to 90 mm. We could have stronger cor-
relation when we consider critical infiltration and modify the original precipitation data than we use original pre-
cipitation data. We also could have higher correlation coefficient when we consider snowmelt effect for the
watershed that has considerable snow event.
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Fig. 1. Han river watershed.
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amount

‘ Ihole2 hole3
1 1998-01-01 1.9 3 1.62 153
2 1998-01-02 32 0 1.65 1.57
3 1998-01-03 5.3 0 1.67 1.57
4 1998-01-04  -55 0 1.65 157
5 1998-01-05  -1.3 15 1.59 1.51
6 1998-01-06, -1.4 0 1.56 1.49
7 1998-01-07 06 0 153 144
8 1998-01-08 2 05 1.54 1.44
9 1998-01-09 2.1 0 152 1.45
10 1998-01-10, 3.2 0 152 1.42
11 1998-01-11, 4.1 0 15 1.39
12 1998-01-12. 14 0 1.5 14
13 1996-01-13 1.2 0 143 1.38
14 1998-01-14 2.6 0 147 1.38
15 1998-01-15 1.8 0 147 1.39
16/ 1998-01-16, 1.6 0 1.46 1.39
17 1998-01-17| 32 0 1.47 14
18 1988-01-18  -7.1 0 147 142
19 1998-01-19  -9.9 0 1.43 1.37
20 1998-01-20 4.3 4 1.41 1.34
21 1998-01-21, B4 0 14 1.33
22 19980122 -2 0 1.38 13
23 1998-01-23,  -7.3 0 1.36 1.27
24 1998-01-24  -11.9 0 1.32 1.24
25 1998-01-25 6.7 0 1.3 1.2
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Table 1. The correlation between the moving average of precipitation and groundwater level.

E Precipitation  Geological Moving Critical Snowmelt
No. GWL St ; 3
© ation Station Stratum Average Infiltration Effect CI+SE
Rock 20 70 / 20 20 70 / 20
1 Ga_pye()ng Gapevon 0.6325 0.6541 0.6342 0.6561
Gapyeong peyong Alluvium 20 60 / 20 20 60 / 20
0.6627 0.7172 0.6656 0.7211
Rock 10 220 / 10 10 220 / 10
) Gwangmyung Guro 0.5630 0.5652 0.5633 0.5656
Chulsan Alluviam 10 220 / 10 10 220 / 10
0.5815 0.5833 0.5809 0.5827
Gun Rock 110 20 / 120 110 70 / 110
3 PO Banwol 0.6316 0.6610 0.6236 0.6469
Dangjung .
Alluvium - - - -
Rock 40 20 / 40 40 10 / 40
4 Kimpo Kim 04176 0.5822 0.4352 0.6331
Kimpo P Alluvium 50 10 / 50 50 10 / 50
0.3565 0.5515 0.3748 0.6058
Rock 50 20 / 40 50 20 / 40
Namyangju 0.2648 0.3391 0.2691 0.3524
5 Toegyewo
Byeollae Alluviam 20 20/ 20 20 20 / 20
Vi 0.3380 0.4561 0.3423 0.4697
Rock 100 20 / 100 100 10 / 100
6 Yangpyeong 0.7635 0.8309 0.7695 0.8333
Yangpyeong
Gegun Alluvium 100 30 / 100 100 30 / 100
U 0.8041 0.8626 0.8123 0.8682
Yeongwol Rock 110 50 / 110 110 50 / 110
7 congwo Yeongwol 0.8558 0.8753 0.8557 0.8746
Yeongwol .
Alluvium - - - .
Rock 40 50 / 30 40 40 7 30
Yongin . 0.3655 0.4014 0.3677 0.4079
8 Yonginl
Mapyeongm Allwvium 30 90 / 30 30 90 / 30
u 0.3910 0.4050 0.3932 0.4074
, 40 40 /7 40 40 20 / 40
9 Wonju Munmak Rock 0.7136 0.7314 0.7301 0.7541
Munmak .
Alluvium - - - -
Rock 20 90 / 20 20 90 / 20
10 Inje Inie 0.5085 0.5181 0.5091 0.5185
Inje / Alluvium 20 90 / 20 20 90 / 20
0.5573 0.5664 0.5583 0.5672
Rock 50 10 / 60 50 10 / 60
Jeongseon 0.5607 0.6169 0.5717 0.6351
11 Jeongseon .
Jeongseon Alluvium 110 20 / 120 110 20 / 120
u 0.3889 0.4795 0.3884 0.4763
Ch Rock 150 40 / 50 30 40 / 50
12 congwon Miwon 0.2535 0.2704 0.2596 02774
Miwon .
Alluvium - - - .
10 160 / 10 10 160 / 10
Chuncheon Rock
13 Bulosan Chuyang . 0.4421 0.4497 0.4431 0.4507
Alluvium - - - -
Rock 60 120 / 60 60 120 / 60
Chuncheon 0.5822 0.5830 0.5910 0.5918
14 Chuncheon
Udu . 60 140 / 60 60 140 / 60
Alluvium

0.5554 0.5576 0.5633 0.5654
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Fig. 3. Precipitation and groundwater level plot for Gapyeong-
Gapyeong Gapeyong gauge station.
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Fig. 4. Precipitation and groundwater level plot for Gwangmyung-
Chulsan Guro gauge station.
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Fig. 5. Precipitation and groundwater level plot for Gunpo-
Dangjung Banwol gauge station.
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Fig. 6. Precipitation and groundwater level plot for Kimpo-
Kimpo Kimpo gauge station.
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Fig. 7. Precipitation and groundwater level plot for Namyangju-
Byeollae Toegyewon gauge station.
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Fig. 8. Precipitation and groundwater level plot for Yangpyeong-
Gegun Yangpyeong gauge station.
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Fig. 9. Precipitation and groundwater level plot for Yeongwol-
Yeongwol Yeongwol gauge station.
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Fig. 10, Precipitation and groundwater level plot for Yongin-
Mapyeong Yonginl gauge station.
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Fig. 11. Precipitation and groundwater level plot for Wonju-
Munmak Munmak gauge station.
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Fig. 12. Precipitation and groundwater level plot for Inje-
Inje Inje gauge station.
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Fig. 13, Precipitation and groundwater level plot for Jeongseon-
Jeongseon Jeongseon gauge station.
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Fig. 14. Precipitation and groundwater level plot for Cheongwon-
Miwon Miwon gauge station.

goloty, 8ol

9] igo) w9 Zhon] 2002 4E715H 20034 1
7171R), 20063 42710 FAS |39l sldo] wgs
2 & & vk B o] Fh e e s,
FBBA BN A = WA ves 2S¢ 9tk



320 °ok7§}—\j| °

(unu} vogeydpaig

204 2008 08 207

Year

— GWL (Rock) —— Precipitation

Fig. 15. Precipitation and groundwater level plot for
Chuncheon-Buksan Chuyang gauge station,

Chuncheontdu, Chunchieon
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Fig. 16. Precipitation and groundwater level plot for Chuncheon-
Udu Chuncheon gauge station.
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