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Reservoir Management Improvement under Current and Future Climate Conditions Based on Evolutionary

Computation Technique Application for Calibrating Hydrological Model and Optimizing Rule Curves
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The main objective of this study is to investigate the impacts of climate change on control of Thac Mo Reservoir in

the upper Be River catchment of the southern Vietnam and the reservoir operation improvements under current and
future climate conditions by using evolutionary computational technique, differential evolution (DE), for calibrating a
hydrological model and optimizing reservoir operation rule curves. It was achieved by (1) evaluating the performance
of differential evolution (DE) and evolution strategy (ES) in automatic calibration of a rainfall-runoff model called
Long-and-Short Term runoff model (LST model) for Be River catchment, (2) analyzing the impact of climate change
on inflow into a reservoir and on control of Thac Mo Reservoir following the historical operation rule, (3) evaluating
the performance of DE application in reservoir operation optimization for Thac Mo Reservoir, and (4) analyzing the
suitable operation rules under climate change conditions by comparing with the current.

The results of using DE and ES in LST model calibration showed that both DE and ES algorithms are efficient
methods for automatic calibration of the LST model. DE was proved to be slightly better than ES with the better
obtained fitness indices and shorter computation time. Calibrated LST model using DE was integrated in reservoir
operation model for Thac Mo Reservoir.

Inflow into the reservoir was simulated by using the calibrated LST model under the current and future climate
scenarios. The result showed that the inflow into the reservoir increases dramatically in the rainy season, but there is
less change in the dry season. The result of reservoir control simulation following the current reservoir operation rule
showed that there was a less noticeable change in the reservoir storage and in the amount of water used for
hydropower compared to the water spilled out of the reservoir for safety reasons during the flood season.

Improvement of Thac Mo Reservoir operation rule in dry season was investigated by employing DE optimization
using multi-objective function with consideration of water shortage index (WSI), annual power production (APP) and
power production stability (PPS). DE application showed high performance in optimization of reservoir operation
rules, and the reservoir control simulations demonstrated that the performances by optimized rules were remarkably
improved in comparison with those by government existing rule and the historical operations. Under the RCP4.5
scenario, the largest change was found in the balance distance, and the second largest result was under the RCP8.5.
Reservoir operation by the optimized rules showed better performances than that by the governmental existing rule.

In conclusion, this study proved the efficiency of evolutionary technique, especially DE, in hydrological model
calibration and reservoir operation optimization. Moreover, the study helped better understanding about evolutionary
technique application in hydrology research as well as the impacts of climate change on runoff, reservoir control and

suitable reservoir operation.
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