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ABSTRACT: The Well Network System (WNS) is an efficient water supply technology through the linkage between
wells based on ICT technology during drought, and it can resolve the imbalance of water resources between regions
caused by different amounts of groundwater supply. In this study, in order to evaluate the effect of increasing water
supply efficiency by the WNS, the WNS platform including remote control technology and a decision-making
algorithm, for 5 years (2018-2022), was developed and was empirically evaluated. The study area is Yanggok-ri,
Seobu-myeon, Hongseong-gun, Chungcheongnam-do, where drought frequently occurs. The area is supplied
water from reservoirs and Hongseongho Lake due to locally the lower available groundwater capacity, despite
the high dependence on groundwater. Considering the characteristics of these study areas, the WNS facility was
built by reflecting the hydrogeological characteristics of the aquifer through the site investigation and the quantities
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of demand/supply identified at each area. The WNS makes it possible to supply groundwater efficiently through
remote control of on-site facilities through a web-based platform and through automatic facility operation
algorithms and to control water distribution according to drought scenarios (normal times or drought periods)
through decision-making algorithms. As a result of field empirical evaluation for the efficiency of WNS, it was
confirmed that the water supply of SP-1 and SP-2 wells (located in areas with well-developed aquifers) increased
by 50% and 44%, respectively, by operating WNS compared to not operating WNS.

Key words: drought, platform, Well Network, remote control
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Fig. 2. Pre-existing wells in the study site.
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Fig. 3. The concept for groundwater supply through WNS.
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Fig. 5. Location of existing wells in the study area and calculated wells available groundwater supply.
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Table 1. Agricultural water quantity required to be supplied additionally through the WNS.

. . Insufficient The percentage
Wells Avallablseugr (iundwater Agnc;eltmu;arlll dwater agricultural water of shortage to total
(gf;)y (m’) quantity water demand
(m’) (%)
ExP-1 16,425 8,222 50
ExP-2 36,500 36,447 100
ExP-3 16,425 26,077 9,653 159
ExP-4 29,200 65,890 36,692 226
Sum. 136,636 46,345

A @ Pump control device ;
. /‘A

@ Direction changing device‘

[water supply pipe]

Fig. 6. Location of control device in the study area.
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Table 2. Classification of user class.
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Fig. 7. Configuration of the control function of the WNS platform.
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Fig. 8. Configuration of the analysis function of the WNS Platform.
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Fig. 9. Diagram of decision support algorithm.
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Fig. 11. Location of water supply area by WNS.
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Table 3. Water supply by zone (monthly).
Supply amount by zone (m?)
Month 1 12 13 21 22 23 24 25 26 27 (oulsuply
Supply 3800 360.0 1200 360.0 2940 4100 3620 441.0 4360 5040 36670 ..,
6  Demand 629.9 656.9 856.3 1,311.9 12752 1,260.7 740.6 1,419.7 1,414.3 1,637.7 112032 "
13d
(13) Demand/ 03 0 hes 7 3711 5685 552.6 5463 3209 6152 6129 7097 48547 76%
operation day
Supply 2710 269.0 2350 2740 2460 3180 2470 2900 270.0 2480 26680 o,
7  Demand 511.4 5333 695.2 1,065.0 1,035.3 1,023.5 601.2 1,152.6 1,148.2 1,329.5 9,0952 ="
20d
(20d) Demand/ 3/ 9 3555 4635 7100 6902 6823 4008 7684 7655 8864 6.063.5 44%
operation day
Supply 140 160 - 1530 1710 1530 2410 1820 1890 1620 12810
8  Demand 672.6 701.5 914.4 1,400.8 1,361.7 1,346.2 790.8 1,516.0 1,510.2 1,748.7 11,963.0 "
15d
(154 Demand/ 3403 3500 4570 7004 680.8 6731 3954 758.0 7551 8744 59815 21%
operation day

Table 4. Verification of increased efficiency of existing wells by WNS.

Water Previous water supply WNS additional water supply  Additional supply effect
1 . . .
aigﬁzb}ie Supply Demand Available Effic Supply Demand Available Effic Supply Available Effi
area 3 supply . area 3 supply area  supply .
(m°) (m?) (m”) (m’) iency (m?) (m?) (m’) iency (m?) (m’) iency
SP-1 105,120 50,171 46,484 46,484 44% 27,605 26,0890 5951 23% 77,776 52,435 50%
SP-2 63,072 27,612 26,096 26,096 41% 6,530 6,171 1,665 27% 34,142 27,761 44%
Az ANt Aoz AA g3 A 1T AH | 71 7Y % Asl A a0l EAskE A9
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