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Abstract The environments in current farming and fishing communities have been exacerbated by the
shortage of personnel caused by aging, the deficiency of equipment, and the decrease in produce prices.
To help solve these issues, this study examined the history, such as inspections, failures, and repairs, by
constructing a database for underground water wells, pumping stations, and irrigation, which are critical
for management among agriculture production infrastructures. In particular, in the case of underground
water wells, their optimal locations were determined using spatial information, such as a geological map
of water resources, a water vein map, and underwater depth, because indiscreet installations and an
absence of spatial information resulted in economic losses and environmental pollution. Therefore, this
study could efficiently manage many facilities scattered in rural areas by developing a system. An analysis
of the status of 14 underground water wells using spatial information showed that the location
information at six points was specified incorrectly. On the other hand, a site investigation showed that

the water vein map analysis at one point was inaccurate.
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Fig. 1. Sites of study area
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Table 1. Agriculture production infrastructures of
Study areal10]

Underground|Underground Pumpine| Trriea
Local name water wells | water wells . tl? 8 t' sa
of public | of private station on
Yeongdong-eup 26 546 3 3
Yongsan-myeon 16 872 5 5
Hwanggan 14 572 4 11
-myeon
Chupungryeong 10 870 1 0
-myeon
Maegok-myeon 5 275 1 6
Sangchon-myeon 2 185 2 12
Yanggang 14 261 2 3
-myeon
Yonghwa-myeon 3 83 2 5




SHEANSH| &80 RR] A2238 Al43, 2021

Haksan-myeon 28 557 2 4
Yangsan-myeon 3 345 0 1
limcheon-myeon 11 813 5 3
Sum 132 5,379 27 53

ECTRE

3.1 A& HretE
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Table 2. Basic capability of System

Item Function
Language Delphi
CPU Inetel 4 generation CPU over
RAM 4GB over
HDD 2GB over
oS Window?7 (32/64bit) over
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Table 3. Main function of system

Item Function
- Initialization of system
- Search(address, name and detail
Database L .
anazement information etc)
8 - Edit(input and output, modification,
delete etc)
Histor . . .
v - History of chick, trouble and repair etc.
management
Spatial - Optimum positioning of underground
analysis water well
A 4
Data Input

Register File |
Site Investigation

N

v Y
Database Spatial Data <
Management Connection

ange Data N
Input

vV v Y

History Data Optimum Positioning
Management of Groundwater Wells

Fig. 2. Flow diagram of development system
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Table 4. Main items of database management

Function Subject matter
Dat - Object creation of spatial information
'nauat - Attribution datas, DB data
1np - Addition of pile(PG, PDF)
Modificati | - DB and attribution data
on and - Attached data
delete - Spatial information, DB data, piles
Search - Facilities name
- Positioning(land number)
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DB list, initial setting of search
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Information expression

Addition
operating
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Management registers
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Original files
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Table 5. Main items of history management

Function Subject matter
Data
X - Data connection with existing database
connection
Input and | - Breakdown, repairs and checkup etc
output, (manager, specification, depth, pump etc)
modification | - Data modification of checkup, broken-
and delete down, and repairs etc
- Name search of checkup, broken-down etc
Search . oo
- Location of facilities

573

. - Search and list initialization
Addition e e
- Facilities positioning
contents s . .
- Facilities displaying
3.2.3 S{EN
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Table 6. Main items of spatial analysis

Function Subject matters
- Analysis layer
- Underwater depth
Data - Geological map of water resources
creation - Fluid direction of underwater
- Water vein map
- Digital map
Spatial - Optimum positioning of underground
analysis water wells
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Fig. 3. Main screen of spatial analysis system
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Fig. 11. Spatial analysis data of study area
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Table 7. Undergroundwater tubes of study area

Name Wetting | Service Well dia- | Well depth

year area(tha) | meter(mm) (m)

Burung 1984 3.0 250 70
Burungl 1997 3.0 150 100
Burung2 1997 3.0 250 140
Burung3 1997 3.0 150 140
Jukjun 2002 3.0 250 100
Topsun 2000 3.0 250 100
Tuckgol 2000 3.0 250 80
Bongoujea 2002 3.0 250 92
Chunghwa 1995 3.0 250 205
Gwangpyeong [ 2003 3.0 250 80
Sanui 2003 10.0 250 100
Maoudel 2002 11.0 250 100
Nokeun 1995 3.0 250 150
Susongwon 1994 14.0 250 170
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Fig. 12. Positioning of undergroundwater tubes
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Table 8. Results of spatial analysis

Name Geological [Vein map| Water Analysis
map (level) | depth(m) results
Burung Aquifer 4 7.1-10.0 | suitable
Burungl Non-aquifer 2 5.1-7.0 | unsuitable
Burung2 | Non-aquifer 2 7.1-10.0 | unsuitable
Burung3 quifer/Non- 7.1-10.0 | suitable

aquifer

Jukjun Non-aquifer 7.1-10.0 | suitable

7.1-10.0 | suitable
7.1-10.0 | unsuitable

Tuckgol Non-aquifer

3
3
Topsun Non-aquifer 3 7.1-10.0 | suitable
2
1

Bongoujea | Non-aquifer

Chunghwa Aquifer 4 5.1-7.0 suitable

Gwangpyeong |  Aquifer 2-3 7.1-10.0 | suitable
Sanui Non-aquifer 1-2 5.1-7.0 | unsuitable

Maoudel Aquifer 4 7.1-10.0 | suitable

Nokeun Non-aquifer 1-2 7.1-10.0 | unsuitable

Susongwon | Non-aquifer 2-3 7.1-10.0 | unsuitable
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Fig. 13. Results of Overlaying analysis
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