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The aim of the present research is to achieve efficiency approaches for water resources
planning and management by developiﬁg and applying various optimization techniques. The area
of problens under the research includes optimization of multiple reservoir system operation
for different problem formulations and optimization of least cost design of water distribution
networks.

I. Historical data analysis of a multiple reservoir system ‘

The historical reservoir operation records of the Mae Klong system in Thailand, which is
selected as a case study for the preseht research, are initially presented and discussed. The
analysis result suggests that the existing rules should be revised to improve the system

performance. Optimization technique is recommended to determine optimal policies or effective

operating rules toyobtain_the maximum net benefit in long-term operation.
2. Optimization techniques for operation of a multiple reservoir system
The thimization techniques used in the study include both conventional optimization

- techniques and heuristic optimization techniques. The traditional optimization technique used

in the study is the discrete differential dynamic programming ‘(DDDP). Three major
representatives of heuristic-based optimization methods used in the study include genetic
algorithms (GAs), simulated annealing (SA), and tabu search (TS).

At first, a combination of a GA and a DDDP (called GA-DDDP) is proposed and developed to
optimize the operation of the multiple reservoir system. The -demonstration is carried put

through application to the Mae Klong system. The objective of optimization is to obtain the
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optimal operating policies by minimizing the total irrigation deficits duringa single critical
drought year. The performance of the proposed algorithm is compared with the nodified GA
proposed in the study as well. The results show that the combination algorithm provides optimal
solutions within a short time. The GA is able to produce satisfactory results that are very
close to those obtained from‘GA-DDDP but it spent much more computation time to get the precise
results. . | '

SA algorithm is developed to investigate its performance for the optimization problem of
the operation of a multiple reservoir system. The developed model is illustrated by a test
application to a benchmark ten-reservoir problem that has been solved previously in the
literature. For this problem, SA shows ability to provide the better result than those obtained
from other techniques. The model is then applied to the Mae Klong system in which the objective
function is fornulated to minimize the irrigation deficits during three years. The performance
of the SA is compared with that of the GA developed for the same problem. The results show
that the SA is more efficient than the GA in the obtained results and computation time. The
results obtained from these applications have proved that the SA is capable of addressing a
large and complex problem. |

Lastly for the reservoir problem, the combination of a DDDP and anartificial neural network
- (ANN) is proposed to derive a general operating policy for amultiple reservoir system operation.
ANNs'are originally studied in the framework of artificial intelligence (AI). The demonstration
of the combination algorithm is carried out through application to the Mae Klong system also.
'The obtained results show that the combination model performs satisfactorily on deriving a

reservoir general operating policy. _ | .

3. Optimization techniques for the least cost design of water distribution networks
A new procedure by using heuristic algorithms to obtain the least cost based on the split-pipe
design is proposed. The performance of the proposed procedure is demonstrated through solving

the three well-known problems of water distribution network taken from the literature. A SA
and a combination approach of a GA and a TS are proposed to solve these networks. SA and GA-TS
provides very promising solutions. The solutions obtained from both SA and GA-TS are found
to be the lowest-cost solutions yet presented in the literature forall test problems. However,
performance of the GA-TS is little better than the SA for the design problem of water

distribution network.
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HHHEBRENFETH A HEM OB WE B (Discrete Differential Dynamic
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