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Abstract

This research aims at increasing the reservoir water storage of Bhumibol Dam projected

by 15% at the beginning of dry season (in November). The reservoir re-operation strategy with
4 different schemes are accordingly proposed; (1) Adapted Rule Curve, (2) Hedging Policy, (3)
Fuzzy Logic Model (FL) combined with Adaptive Neuro Fuzzy Optimization Model (ANFIS)
with Reinforcement Learning (RL) and 4) Constraint Programming (CP) model with Machine
Learning ML). In addition, reducing cultivated area size corresponding to relevant water year
in the Greater Chao Phraya Irrigation Project (GCPYIP)and considering the localized flow at

key stations downstream for the determination of dam release in wet and dry seasons are also

proposed in this study. The long-term simulation run during 2000-2018 illustrates that
adjusting the upper and lower rule curves in 2012 of £0.5 meter by applying standard
operating policy cannot increase reservoir water storage significantly. Meanwhile, using two-
point, three-point and zone-based hedgings which specific parameters involved in the

reduction of water release during refilled period are identified, can also increase the reservoir

water storage in a long run except one-point hedging. For the reference case simulation by

fuzzy logic and constraint programming models which are forms of Artificial Intelligence

(AD, the results are found that reservoir water storage can be increased up to 1,167.33 and
955.33 MCM per year which are equivalent to +11.57% and +10.36%, respectively in
comparison with the historical data. To compare the results with the reference case simulation,

the reservoir water storages in dry season performed by fuzzy logic model are increased up to

+4.56% and +7.80% when cultivated area size is reduced and sideflow data is considered,
respectively. The simulation results are also exhibited that the water storage in reservoir can
be increased up to +2.76% when constraint programming model is employed and sideflow data
are taken into consideration. Moreover, ANFIS with RL model is further developed from

conventional fuzzy model for day to day operation of Bhumibol Dam by aiming to enhance

the model efficiency for reservoir re-operation.
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