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지하수위예측기법을활용한지하댐운 전략

Operation Strategy of Groundwater Dam Using Estimation
Technique of Groundwater Level

Abstract

Among a number of methodologies for developing groundwater supply to overcome drought
events reported in the research community, an accurate estimation of the groundwater level is
an important initial issue to provide an efficient method for operating groundwater. The primary
objective of this paper is to develop an advanced prediction model for the groundwater level in
the catchment area of the Ssangcheon groundwater dam using precipitation based period
dividing algorithm and response surface methodology (RSM). A numerical example clearly
shows that the proposed method can effectively forecast groundwater level in terms of
correlation coefficient (R2) in the upstream part of the Ssangcheon groundwater dam.
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Ⅱ. 연구지역및분석자료

Ⅲ. 지하수위예측
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Fig. 1. Proposed algorithm for precipitation based period dividing 

Start

End

Pi : rainfall on ith day

I = i+1

j = j+1

Start new period from ith day

Close period by (j-1)th day

Computer Weighted-moving average of 
rainfall for each day of this period

Forecast Groundwater level

Pi >= a

Pj >= a

j-i >= b



Ⅳ. 반응표면법을이용한지하수위예측
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Table 1. Test results of the proposed forecasting procedure

Periods Term
F0 F(k, n-k-1 ; 0.05)

OW-2 OW-3 OW-2 OW-3

1 2003-09-21 ~ 2003-10-11 22.64 29.73 2.901295 2.901295
2 2003-10-12 ~ 2003-11-07 6.65 6.07 2.684781 2.684781
3 2003-11-08 ~ 2003-11-27 3.72 3.72 2.958249 2.958249
4 2003-11-28 ~ 2004-01-15 32.87 50.22 2.432236 2.432236

A

5 2004-01-16 ~ 2004-02-21 24.56 24.51 2.522538 2.522538
6 2004-02-22 ~ 2004-04-25 40.77 65.53 2.373780 2.373780
7 2004-04-26 ~ 2004-06-18 49.55 45.75 2.408514 2.408514

B

8 2004-12-04 ~ 2005-01-15 55.98 60.54 2.469650 2.469650
9 2005-01-16 ~ 2005-02-15 9.09 9.83 2.602987 2.602987
10 2005-02-16 ~ 2005-03-10 30.58 19.96 2.809996 2.809996
11 2005-03-11 ~ 2005-04-08 11.59 10.28 2.639999 2.639999
12 2005-04-09 ~ 2005-05-05 34.06 42.87 2.684781 2.684781
13 2005-05-06 ~ 2005-06-09 21.02 22.39 2.545386 2.545386
14 2005-06-10 ~ 2005-06-30 37.72 96.63 2.901295 2.901295

C

15 2005-12-04 ~ 2006-01-30 30.38 60.69 2.392953 2.392953
16 2006-01-31 ~ 2006-04-10 69.12 60.69 2.358318 2.358318
17 2006-04-11 ~ 2006-04-30 2.03 1.69 2.958249 2.958249

D

주)OW-2 ; 2번 관측공, OW-3 ; 3번 관측공





Ⅴ. 지하수위 예측기법을 활용한 지하댐

운 전략

Table 2. Results of the proposed RSM at Observation wells

Term
OW-2

Estimated functions

OW-3

’03.09.21~’03.10.11 0.883 0.908

’03.10.12~’03.11.07 0.613 0.591

’03.11.08~’03.11.27 0.570 0.603

’03.11.28~’04.01.15 0.793 0.854

’04.01.16~’04.02.21 0.798 0.798

’04.02.22~’04.04.25 0.779 0.850

’04.04.26~’04.06.18 0.838 0.827

’04.12.04~’05.01.15 0.883 0.891

’05.01.16~’05.02.15 0.645 0.663

’05.02.16~’05.03.10 0.900 0.854

’05.03.11~’05.04.08 0.716 0.691

’05.04.09~’05.05.05 0.890 0.911

’05.05.06~’05.06.09 0.784 0.794

’05.06.10~’05.06.30 0.926 0.970

’05.12.04~’06.01.30 0.745 0.854

’06.01.31~’06.04.10 0.844 0.829

’06.04.11~’06.04.30 0.420 0.376

0.861663-0.00947552x 0.0000410839z 0.000271908x

0.000000000778094z 0.000000290931xz

1.39366-0.111181x 0.0000826486z 0.00851436x

0.00000000154693z 0.00000253822xz

-1.77493-0.0126434x 0.000177904z 0.000337563x

0.00000000397486z 0.00000067886xz

0.645542-0.030008x 0.0000271028z 0.000106144x

0.000000000543138z 0.000000844495xz

-3.11209+3.62598x 0.0000994859z 0.217859x

0.00000000568933z 0.000131747xz

-20.2194+5.01965x 0.001226990z 0.446635x

0.0000000210543z 0.0000900135xz

-10.898+1.64665x 0.000580239z 0.102162x

0.00000000880234z 0.0000249583xz

0.145536-0.727696x 0.0000285332z 0.197509x

0.00000000034935z 0.00000497257xz

0.647895+0.414975x-0.0000343726z+0.0860264x

+0.00000000119214z 0.0000213581xz

0.783339-0.774629x 0.000023395z 0.154251x

0.000000000456251z 0.00000102708xz

0.23649-0.00512508x-0.00000696479z 0.00000267859x

0.000000000154198z 0.000000295518xz

0.557764-0.0638005x-0.000027575 +0.00364886x

0.000000000562019z+0.00000119995xz

0.852429-0.200076x-0.0000133843z+0.00710285x

+0.000000000105981z+0.00000318228xz

1.33462-0.135178x-0.0000472837z+0.0205525x

0.000000000886318z -0.00000224672xz

1.83913-0.0336895x-0.0000838548z-0.00973915x

0.00000000131331z -0.0000011734xz

0.851727-0.0488265x-0.0000376706z+0.0493545x

0.000000000619994z+0.00000284314xz

0.303337-0.0596563x+0.00000535277z+0.000209113x

0.000000000260686z+0.00000178563xz



Fig. 2. Plots for estimated groundwater levels on the 2nd Stage (A)OW-2 (B)OW-3



Ⅵ. 결 론

Fig. 3. Comparison of estimated water levels with measured values to verify the
accuracy groundwater level prediction method
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Fig. 3. Operation strategy of groundwater dam using estimation technique of
groundwater level
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