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Sensitivity Analysis of Artificial Recharge in Consideration of
Hydrogeologic Characteristics of Facility Agricultural Complex
Korea : Hydraulic Conductivity and Separation Distance from
Injection Well to Pumping Well
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DEnvironmental Research Ingtitute, Pukyong National University, Busan 48547, Korea

Abstract

In this study, the sensitivity analysis of hydraulic conductivity and separation distance (distance between injection well and
pumping well) was analyzed by establishing a conceptual model considering the hydrogeologic characteristics of facility
agricultural complex in Korea. In the conceptual model, natural characteristics (topography and geology, precipitation,
hydraulic conductivity, etc.) and artificial characteristics (separation distance from injection well to pumping well, injection
rate and pumping rate, etc.) is entered, and sensitivity analysis was performed 12 scenarios using a combination of hydraulic
conductivity (10" ecm/sec, 107 cm/sec, 10° cm/sec, 10 cm/sec) and separation distance (10 m, 50 m, 100 m). Groundwater
drawdown at the monitoring well was increased as the hydraulic conductivity decreased and the separation distance increased.
From the regression analysis of groundwater drawdown as a hydraulic conductivity at the same separation distance, it was
found that the groundwater level fluctuation of artificial recharge aquifer was dominantly influenced by hydraulic
conductivity. In the condition that the hydraulic conductivity of artificial recharge aquifer was 107 cm/sec or more, the radius
of influence of groundwater level was within 20 m, but In the condition that the hydraulic conductivity is 10 cm/sec or less, it
is confirmed that the radius of influence of groundwater increases sharply as the separation distance increases.
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Fig. 1. Conceptual diagram of HydroGeoSphere model (Viessman et al., 1996).
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Table 1. Scale and hydrogeological characteristics of artificial recharge aquifer

Aquifer scale (m)

Storage Hydraulic conductivity
Length Width Thickness coefficient (cm/sec)
200~2,000 200~2,000 20 0.1 10~10"
AN No flow B.C.
AN ® Injetion well | A
""" ® Exira well @ Injetion well
""" ® Pumping well
o Observation well
—
[t} = ]
@ @
= o€
- — o 2z
=8 L] e o 52
S Bu
2 = -
S o
—_—
100m —
Groundwater
flow direction
Y

(a) Grid structure and injection/extraction wells

No flow B.C.

(b) Boundary conditions and groudwater flow

Fig. 2. Simulation area and boundary conditions of conceptual model.
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Table 2. Scenarios used for sensitivity analysis

Hydraulic conductivity

Separation distance from injection well to pumping well (m)

(cm/sec) 10

50 100
10" case 1 case 2 case 3
102 case 4 case 5 case 6
10° case 7 case 8 case 9
10* case 10 case 11 case 12

9~129] 7¢olli= 4 km® (2 km x 2 km)2 2-83}3c}
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Table 3. Drawdown in monitoring well by scenarios (unit: meter)
Hydraulic conductivity Drawdown with different separation distances from injection well and pumping well (m)
(cm/sec) 10 50 100
10" 0.02 0.03 0.04
107 0.16 0.31 0.35
10° 3.64 3.37 7.77
10 36.40 33.70 77.70
Separation distance=10m Separation distance =50 m
40 40
35 ‘ 35 .
g y = 0.0013e 2564 = y = 0.0029e2-346x
T R2=0.9944 =5 RZ=1
Z 20 : ?j, 20 k
% 15 £ 15
S 10 & 10
s L 5 e
0 > » o i &
-4 -3 -2 -1 0 -4 -3 -2 -1 0
logK [cm/sec) logK {cm/sec)
Separation distance =100 m
90
80 «
0 y = 0.0027e2582x
Eeo & R? =0.9954
= “
= 50
o
o 40
E 30
= 20
T,
. i .
-4 -3 -2 -1 0

logK {cm/sec)

Fig. 3. Regression functions for drawdown as hydraulic conductivity with separation distances 10, 50, and 100 m.
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107 cm/sec oVollii= 2Jai=9] Zstego] 1 m ol5}o] V&= AL 5= & UK (Lee et al, 2010; Lee
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mg&l 7-P{case 6)] A5} WE-S FUF SA
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o7 etk el dEEs) 107 cm/secq] ALl
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HEO 50 m AEo| FFHEEL 1090 m A2 &
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WA UeRgt). 243 489 olAA27E 10 mel
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I FRPES 160~940 m Fre= eG4}
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Fig. 4. Variation and influence radius of groundwater level by the scenarios.
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