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Synopsis

Impacts of long-term stochastic inflow predictions (SIPs) and their uncertainties on reservoir
operation for water supply under drought situations are analyzed and discussed in this study.
Multiple sets of SIPs are pseudo-randomly generated with five-day resolution for three months
arbitrarily changing the two kinds of prediction’s uncertainty, namely reliability and
discrimination, for a comprehensive analysis of the impact of the SIP. Monte Carlo simulations of
long-term reservoir operation for water supply under drought situations are then conducted
considering generated multiple SIPs with various uncertainties. Proposed analyzing method was
applied to an assumed reservoir which data was derived from Sameura Reservoir in Japan,
demonstrating expected impacts of SIPs and their uncertainties on the long-term reservoir
operation, and giving a suggestion what type of uncertainty in SIP is more important in real-time

reservoir operation for more effective drought management.
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Fig.1 Concepts of uncertainty contained in stochastic

predictions
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Fig.2 Schematic flow diagram for generation of stochastic inflow prediction for period ¢
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Table 1 Simulated results of averaged drought damage over the simulated period in 1994

Initial storage Case 1 Case 2 Case 3 Case 4 Case 5 Difference Rate of difference
(%) (m?/s) (m?/s) (m?/s) (m*/s) (m*/s) (m*/s) (%)
20 5.280°  4.990 4.817 4.734 46747 0.607 11.5
40 2.725"  2.450 2.262 2.174 2.1137  0.613 22.5
60 0.639"  0.515 0.433 0.421 0.420°  0.219 343
80 0.066 0.064"  0.099 0.109 0.142"  0.078 55.0
100 0.019"  0.023 0.073 0.085 0.118"  0.100 84.4

*. . . . .. . . . . ..
Maximal damage over cases with each initial storage; ‘minimal damage over cases with each initial storage.

Table 2 Simulated results of averaged drought damage over the simulated period in 2005

Initial storage Case 1 Case 2 Case 3 Case 4 Case 5 Difference Rate of difference
(%) (m?/s) (m?/s) (m?/s) (m*/s) (m*/s) (m*/s) (%)
20 6.416"  6.209 6.128 6.092 6.028"  0.387 6.0
40 3.292°  3.070 2.920 2.866 2.8127  0.480 14.6
60 0.781"  0.650 0.562 0.527 0.503" 0278 35.6
80 0.018"  0.020 0.044 0.056 0.086"  0.069 79.7
100 00117 0.014 0.039 0.050 0.082°  0.071 86.5

*. . . “ e o . . o e .
Maximal damage over cases with each initial storage; ‘minimal damage over cases with each initial storage.

Table 3 Simulated results of averaged drought damage over the simulated period in 2008

Initial storage Case 1 Case 2 Case 3 Case 4 Case 5 Difference Rate of difference
(%) (m?/s) (m?/s) (m?/s) (m*/s) (m*/s) (m*/s) (%)
20 20257 2037 20.42 20.49 20.56°  0.304 1.5
40 14.68"7  14.82 14.95 15.06 15.15°  0.471 3.1
60 10.12 10.117  10.19 10.31 10377 0.261 2.5
80 6.60" 6.42 6.36" 6.37 6.42 0.236 3.6
100 3.80" 3.52 3.42 3.36 3.32f 0.478 12.6

*. . . “ e o . . o e .
Maximal damage over cases with each initial storage; ‘minimal damage over cases with each initial storage.
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Fig.3 Simulated time series of (a) damage, (b) storage and (c) release with initial storage of 80% for 1994
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Fig.4 Simulated time series of (a) damage, (b) storage and (c) release with initial storage of 20% for 2008
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