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A Practical Study of Unified Management System for Irrigation and
Drainage Facilities
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Kim, Sun Joo -Park, Sung Sam
Summary

About 50 percent of irrigation and drainage facilities in our country are deteriorated as
they were constructed over 40 years ago. Worsening the problems in function might be
caused by these facilities’ constant exposure to the elements.

With these reason, efficient maintenance and management of irrigation and drainage facili-
ties are required. A computerized system is tailored on the basis of the each characteristics’
data of irrigation and drainage facilities.

The unified management system to be introduced in this study is a package program con-
sisting of three subprograms. ‘

Facility Management(FM) system, the first component, is a relational database system for
image processing and registering the characteristics of irrigation and drainage facilities. The
objective of this program is to manage the ledger of each facilities and to scan the character-
istics of facilities.

Telemeter(TM) system, the second component, monitors and processes the data from the
sensors statistically. This system is preprogramed for the complete design of TC/TM system.

Hydrological Data Management(HDM) system, the third component, executes the
hydrological analysis using meteorological data.

The unified management system can provide the latest information, such as image data, lists
and items of facilities, and items of reforming and rebuilding etc., of the facilities to the manager.
At the same time, this system can manage hydrological and meteorological data in realtime.
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Source table ]

I ]

Basin Characteristics Daily Meteorological Data Characteristics of Facilities
Basin area Rainfall Reservoir
Stream density coefficient Temperature
Irrigation area Humidity Pumping Station
Land use description Wind velocity
Time of concentration Evapotranspiration Fresh Water Reservoir
Etc... Ete... Etc...
v v v
Daily Runoff Mode! - HDM System | T™ System | > FM System

Unified Management System

Fig. 1. Schema of the unified management system
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Table 1. Time of concentration of each small
basin

Length [Altitude| Tec
(km) | (m) | (h)
Songsan 4.50| 320.00| 0.31|Rziha Method
*Songsan| 23.00| 89.00| 8.95|Total : 9.26hr
Hoehwa| 13.50| 190.00| 2.42|Rziha Method

*Hoehwa| 19.50| 38.30|11.40|Total : 13.82hr
Yoochun| 11.25| 120.00| 2.38|Rzitha Method
*Yoochun| 2850 37.10{21:32|Total : 23.70hr
**Songsan| 40.00 5.60|16.75Kraven Method
**Hoechun| 37.75 6.30|13.27|Kraven Method
**Yoochun| 31.00 7.50| 6.17|Kraven Method
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Table 2. Calculated SCS Curve Number by small basin

Songsan
Land use | Soil type | Culti-type | Hydro-condition CN 11 Area Weighted Note
Paddy B Row crops Poor 82 65.4 5361.6
Upland B Small grains Poor 76 9.1 691.6
Forest B Very poor 75 90.5 6788.0 Cnll=
Residence B 75 57.3 4295.3 79.1
Commercial B 92 29.6 2718.6
Road C 98 0.7 67.4 Cnlll=
Reservoir 100 24 235.0 88.9
Total 254.9 20157.5
Hoehwa
Land use Soil type | Culti-type | Hydro-condition CN II Area Weighted Note
Paddy B Row crops Poor 82 87.6 7185.3
Upland B Small grains Poor 76 34 256.1
Forest B Very poor 75 208.5 156354 Cnll=
Residence B 75 44.2 3313.2 77.4
Commercial B 92 3.9 361.1
Road C 98 1.0 93.9 Cnli=
Reservoir 100 6.0 597.5 88.9
Total 354.5 27442.5
Yoochun
Land use | Soil type | Culti-type | Hydro-condition CN 11 Area Weighted Note
Paddy B Row crops Poor 82 115.5 9468.5
Upland B Small grains Poor 76 51.3 3895.0
Forest B Very poor 75 283.8 21284.5 Cn 1=
Residence B 75 27.3 414.0 77.2
Commercial B 92 45 129.0
Road C 98 1.3 402.5 Cnlll=
Reservoir 100 4.0 37637.7 88.8
Total 487.6
Asan
Land use Soil type | Culti-type | Hydro-condition CN 11 Area Weighted Note
Paddy B Row crops Poor 82 206.6 16939.2
Upland B Small grains Poor 76 85.1 6467.6
Forest B Very poor 75 122.2 9167.3 Cnll=
Residence B 75 55.7 4177.5 80.5
Commercial B 92 7.9 726.8
Road C 98 1.4 139.3 Cn lll=
Reservoir 100 47.4 47375 90.6
Total 526.3 42355.1
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Table 3. Comparison of peak flows between
1976 report and SCS Method
1976 report SCS Method
Qp(m®/s) | Tp(h) | Qp(m?/s) | Tp(h)
50yr 2,230 21.25 3,090 33.5
100yr 2,500 21.25 3,465 33.5

Frequency
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Table 4. Unified relational database of 1&D
facilities

Table name Description
LOOKUP  |Table of head and branch office
MASTER  [Table of each branch office’s facilities
MST-AREA |Basin area of 1&D facilities

MST_BAE  |Properties of dranage tidelock
MST_BANG |Properties of sea-dike

MST_CHK |Maintenance management & Repairing
MST_FEE  |Maintenance management expenditure
MST_GRD  |Result of safety checking

MST_IMG2 |Image table of 1&D facilities
MST_-MNG |List of anhual repairing & rebuilding
MST_SPECL |Irrigated area of 1&D facilities
MST_TRO
MST_VOLT |Electricity usage capacity of pumping station
MST_SPEC2 | A list of level plane

MST_SPEC4 |A list of Weir & Collecting culvert

Calamity record of 1&D facilities
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Fig. 6. Input and scanning module of irrigation
and drainage facilities management system

Fig. 7. Scanning module of image data
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Fig. 9. Data monitoring module of TM system
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Fig. 12. Hydrograph module of hydrological
data management system
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