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Development of Storage Management Method for
Effective Operation of Small Dams
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Kim, Phil Shik - Kim, Sun Joo

Abstract

Large dams are managed with operation standard and flood forecasting systems, while small dams do not
have management method generally. Shortage of water resources and natural disasters due to drought and
flood raised public concerns for management of small dams. Most of small dams are irrigation dams, which
need diversified water uses. However, the lack of systematic management of small dams have caused serious

water wastage and increased natural disasters.

Storage management method and system were developed to solve these problems in small dams. The
system was applied to Seongju dam for effective management. The storage management method was estab-
lished considering hydrology simulation and statistical analysis using the system. .

This method can bring additional available water, even in the same conditions of the water demand an
the supply conditions of watershed. It can improve the flood control capacity and water utilization efficiency

by ‘the flexible operation of storage space.

Keywords : Small irrigation dam, Storage management method, Periodical storage level management, Flood

control capacity
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Table 1 Storage condition of Seongju dam

Catchment Basin Irrigation ~ Storage Full supply area (10°m®) Full supply level (EL.m) Dead storage level
area (1°m®  area (100m®) (10°m’)  Summer  Winter  Summer Winter (EL.m)
149,600 31,600 38,240 1,830 2,050 184.7 1879 162.0
Table 2 Precipitation and observed runoff in Seongju dam
Year 1998 1999 2000 2001 2002
Precipitation (mm) 1,281 1,377 1,087 878 1,341
Total runoff (10°m®) 113,695 115,934 89,807 67,092 139,447

Meteorological data

Geographic information system

Temp, Humidity, Digital elevation-model- _Landuse-map--
. Wind speed, efc. Region boundary.map-~ «<Sollmap...—
Rainfall
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ong-term inflow Water balance ||  Storage o Storage requirement
/\/\N\/\/\ g analysis {| management e Drought inflow
Field & reservoir | R
——————— U
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Discharge control Dam safety level
3 Max. release R
[ S— [__)) Flood o Management level
Flood hydrologic graph Forecasting period ‘! §Iqipe gate operation
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Table 3 Periodical management of irrigation dam (Kim, 2005)

Class 1% Period 2" Period 3 Period 4™ Period
Period 1/1~3/31 4/1~6/20 6/21~9/31 10/1~12/31
. Insurance period of Preparation period of Period of Insurance period for a
Operation L . o
a full water level the irrigation the irrigation full water level in winter
standard L .
-in winter and flooel and flood and power generation
30 BZEFos=EH 487 A2, 2006
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Table 4 The result of dam operation by a periodical storage level management

Water use Water level (ELm)
Period .
Water Available Extra :
(o9002)  demand weler  waier e Obp Fer o PRER AERs
(1000 m» (1000 m*) (1,000 m®)  Te€ase

1998 1*period 4991 4,050 - 4,631 185.7 185.7 1865
2™period 14,561 22,380 - 13475 1858 187.4 1879
3period 24,925 18,480 6,505 1,659 1822 1810 1806
4" period 4,991 8,490 - 19,292 1834 1840 1834

1999 1*period 4991 4770 - 17.375 1837 186.6 1865
2" period 16,074 20,070 - 9,165 186.6 1874 1879
3"period 18,666 18,900 11,822 75 1839 1811 180.6
4™period 4991 12,480 - 25,005 1841 1845 1834

2000 1*period 4,991 4,140 - 27,804 182.7 1867 1865
2period 16,074 20,250 - 27,408 180.3 185.7 1879
3period 18,666 25,740 5,088 - 1787 1810 1806
4"period 4991 7,500 - 23,611 1838 1840 1834

2001 1%period 4,991 5,460 - 17.299 1821 186.0 1865
2period 13,364 21,030 - 23,030 1828 186.0 1879
3period 31,369 16,539 - 26.274 1789 181.3 180.6
4®period 4,991 5,670 - 19,370 1767 1790 1834

2002 1*period 4991 2.700 - 22,064 1775 182.8 1865
2"period 16,481 19,500 14,160 8,506 1814 183.0 1879
3"period 22,747 21,900 21.389 - 182.0 180.0 1806
4®period 4991 5610 - 5,399 1826 183.0 1834
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