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Abstract :

Irrigation facilities such as reservoir, sluice, and waterways are managed for preparing flood or drought. It

is necessary to efficiently measure water level, flow rate, and related data in national-wide scattered irrigation facilities
and to systematically manage data obtained from the facilities. This paper presents a management system for irrigation
facilities in order to fast and exact measure their states. The management system consists of mobile device with QR-code
function, sensors and gateways, a monitoring system and telecommunication networks. In order to present the benefits
of the adoption of the management system against the legacy hand-writing way, this paper presents a economic analysis

and its illustrative result.
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Table 1. Example of irrigation facilities and measuring data.

Irrigation facilities Measured data

Monitoring items

Measuring instrument

Water-intake flow rate
Reservoir Water gate opening

Water gate level

Intake tower, Water gate level

Full open, full closed, Stop,
Abnormality

Water gate inside/outside level

Ultrasonic water level gauge
Water gate opening gauge

Ultrasonic water level gauge

Water tank level
Valve opening

Pumping station Water lift pump states

Electric power supply states

Inflow/Emission level of water tank
Full open, full closed, Stop, Abnormality

Pressure in inflow/emission part,
bearing temperature

Voltage, current, power, power factor

Water level gauge

Water level gauge
Pressure/temperature sensor

Electrical measuring device

Flood gate opening
Flood gate
Flood gate water level

Full open, full closed, Stop, Abnormality

Water level of upstream of flood gate

Water gate opening gauge

Ultrasonic water level gauge

Regulating gate opening

L Diversion gate openin,
Diversion gate B B

Diversion gate water level

Full open, full closed, Stop, Abnormality
Full open, full closed, Stop, Abnormality

Water level of upstream/
downstream of water gate

Water gate opening gauge
Water gate opening gauge

Ultrasonic water level gauge

Waterway Waterway level

Waterway level in key points

Ultrasonic water level gauge
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Fig. 1. Elementary technology and telecommunication network
for management of irrigation facilities.
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Fig. 2. Mobile application for management of irrigation facilities
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Table 2. Parameters for calculating cost and operational expenditure.
Items Cost (unit: 1million Korean Won) Explanation
Personel expenses 30 Annual salary, activity cost
Mobile devices 1 Assuming that four among 10 persons purchase mobile devices
(A smartphone user does not purchase one)l)
Communication charge 50Won/1MByte2) Assuming that a single measurement produces 0.5 Mbyte messages
Sensors 1.5 Purchase and building cost of sensor networks per facility
Gateway 3 Purchase and building cost of gateway per facility
Management system 500 Purchase and building cost of a load-balancing server and a web/

application server including management software

1) 20124 79 EA) ) AnEE 7RQIAE 290091E-S HeleH, skt o1t woﬂ/\i oF 60%5 AASHEK( http //www. hankyung, com

/news/app/newsview, php?aid=201207277765g). WetA AULEE A Z}0] H]E-2S 40%2tal 7145}
ot Ao ® 7Hgsqltt,

2) www.olleh, com
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Table 3. Required annual labor costs according to measuring method of irrigation facility (Unit : 1 million Korean Won)
Handwriting-based Sensor-based
Number of facilities - -
Daily Weekly Monthly Daily Weekly Monthly
500 100 20 5 83 17 5
1,000 200 40 10 167 34 9
2,000 400 80 20 333 67 17
3,000 600 120 30 500 100 25
Table 4. Required annual labor costs according to measuring method of irrigation facility (Unit : 1 million Korean Won)
Number of facilities Daily Weekly Monthly
500 3,227 3,205 3,202
1,000 5,953 5911 5,903
2,000 11,407 11,321 11,305
3,000 16,860 16,732 16,708
3) AEE 13U R Al WAZE ~ 1A17E 3020l2kaL 7HgslH 1Rl 5~83te WEd & JTHEFARE 841, 7] W49 73 19 Ald=
W 3142 5312 M A5 A3 7] WA w28 6 SR 4 9 A0 Agslel, BeAe] 20% Sk st
4) AIXQ g FRof whet Aolsht o] SR 2ol g EE 2 7MW, Ad e SR Hal Akt 2029 tiAlE
5) ) o] BAL Q)RR F3) http //mobizen, pe.kr/784
=7, http://w21, datanews,co, kr/site/datanews/DTWork, asp?itemIDT=1002500&alD=201002221610322
7) Equipment Replacement cycle Plan, http://www hces,edu/hce/System%20Home/Departments/IT Information Technology/Equip—
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Fig. 3. Accumulating annual cost for measuring irrigation faci-
lity (Unit : 1 million Korean Won).
Table 5. Six years accumulated cost for measuring irrigation facility (Unit : 1 million Korean Won).
. Handwriting-based Sensor-based
Number of facilities - ;
Daily Weekly Monthly Daily Weekly Monthly
500 18,000 3,600 900 22,137 10,073 7,812
1,0000 36,000 7,200 1,800 43,274 19,147 14,623
2,0000 72,000 14,400 3,600 85,548 37,292 28,244
3,0000 108,000 21,600 5,400 127,822 55,438 41,866
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