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Behaviour Analysis of Irrigation Reservoir Using
Open Water Management Program
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Abstract

For optimal irrigation reservoir operation during flood and normal period, a general and systematic policy
is suggested to make balance of the conflicting purposes between water conservation and flood control.

We developed Open Water Management Program (OWMP) with an open architecture to deal with newly
arising upgrade problems for optimal management of irrigation reservoir. And we evaluated the applicability
of OWMP to estimate daily runoff from an agricultural watershed including irrigation reservoirs, and
analyzed behaviour of irrigation reservoirs as irrigation water requirements considering frequency analysis of
reservoir storage and frequency analysis water requirements for effective management of reservoir.

When we executed OWMP with data produced from an experimental field, IHP basins, the mean relative
errors of application of daily runoff and irrigation water requircment were less than 5%. We also applied
OWMP to a Seongju irrigation reservoir to simulate daily runoff, storage and water requirement from 1998
to 2002, and the mean model efficiency between measured and simulated value was 0.76.

Our results based on the magnitude of relative errors and model efficiency of the model simulation indicate
that the OWMP can be a tool nicely adapted to the effective water management of irrigation reservoir for
beneficial water use and flood disaster management.

Keywords : Daily runoff, Irrigation water requirement, Analysis of reservoir behaviour
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Table 2 Comparison of water requirement in irri-
gation area
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Relative error (%) 15 42 2.3
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Fig. 4 Comparison of simulated and observed runoff of Seongju reservoir (1998-2002)
Table 3 Comparison of simulated and observed runoff in Seongju reservoir

Year 1998 1999 2000 2001 2002
Precipitation {(mm) 12818 1,3774 1,087.3 878.3 13415
Total i (16°m) Obs. 113,695.2 115,934.6 89,807.3 67,092.6 139,447 4
otal runott A0 m Sim. 115,608.4 112,619 92,0869 740836 | 1218498
) Day 0.21 0.26 031 0.26 0.22
Relative Month 011 013 020 013 012

error

Year 0.05
Model efficiency 0.72 071 0.81 0.85 0.79
R? 081 0.74 0.88 089 085
Irrigation requirement (10°m®) 28,062.5 27,3647 23,5415 33,2977 30,663.3
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Fig. 5 Comparison of simulated and observed stage of Seongju reservoir (2000, 2001)

Table 4 Comparison of simulated and observed stage of Seongju reservoir

Year 1998 1999 | 2000 | 2001 2002
Period Aprit 20 - Sept. 30

\ Obs. 28,612.3 29,6097 22,6702 23,909.1 26,4653
Ave. storage (10m’) Sim, 209331 | 300637 | 208654 | 264657 | 287677
Max, 1845 1854 182.3 1813 1902
Obs. stage (EL.m) Min. 180.1 1805 1739 1745 1767
Ave, 181.9 1815 1779 1789 180.2
Max, 184.7 1847 182.2 182.2 1847
Sim. stage (EL.m) Min, 1802 1792 1704 1752 1769
Ave. 181.2 1816 1768 180.1 1811
Model efficiency 0.69 0.72 0.75 0.80 07
R’ 071 0.78 0,84 0.89 0.72
Relative error(%) 9.2 9.1 97 9.4 93
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Table 5 Comparison of observed and simulated reservoir storage by simulated release

Year 1998 2000 2001 2002
Simulated Max. 33,3434 27,8384 27,8384 25,8671 32,0013
storage Min, 209403 182116 13,6688 7.9679 16,4634
(10'm”) Ave, 25,7789 243241 21,1415 203432 224184
Observed Max. 35,0691 37,8689 32,5658 308873 431367
storage Min, 25,2802 25,2802 147248 16,688.6 19.9402
(10’m’) Ave. 301247 207767 24,0858 23,6509 26,2413
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Table 6 Frequency analysis of reservoir storage re-
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Table 7 Reservoir storage analysis by simulated release
Storage (10°’m”) 1998 1999 2000 2001 2002
Initial storage 31,6278 209741 21,9069 271441 206126
250 Min, 30,124.6 28518.1 12,3276 18,969.6 26,990.3
Ave, 31,603.8 31,0415 19,736.8 278188 30,1488
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10 yr frequency requirement storage 13,449.3
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