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Abstract

Parameter optimization and calibration play a crucial role in the overall performance of
hydrological models and the quality of hydrologic forecast results. The hydrological model is
characterized by high complexity, a large number of parameters, high dimensionality and a large
amount of data processing. Therefore, there are many computationally intensive tasks in model
parameter optimization that require a large CPU processing time. To improve the optimization
precision and performance for parameters optimization of the Xinanjiang model, a parallel Multi-core
Parallel Artificial Bee Colony algorithm (MPABC) was proposed based on the hybrid hierarchical
model and Fork/Join framework. The algorithm is to introduce the multi-populations' parallel operation
to guarantee the population's diversity, improve the global convergence ability and avoid falling into
the local optimum. And also in order to divide the complex computing task into several independent
parallel sub-tasks on different cores, so as to take all the performance advantages of multi-core CPU.
The experiment is divided into two parts. In the first part, the performance of the original serial ABC
algorithm and the MPABC algorithm is analyzed and compared based on four benchmark objective
functions. The results show that the MPABC algorithm can achieve a speedup of 3.795 and an
efficiency of 94.87% in solving complex problems. The MPABC algorithm could greatly improve the
optimization efficiency. The second part is to select the Nash Sutcliffe coefficient as the objective
function and apply the MPABC and PPSO and PgGA algorithms to optimize the Xinanjiang
hydrological model in the Heihe River Basin. The results showed that the MPABC algorithm can make
full use of multi-core resources, improve the solution's quality and efficiency, and have the advantages
of low parallel cost and simple realizing process. Thus, the MPABC algorithm is an effective and
feasible method to solve the hydrological model parameters' optimization problem, and can provide a
reliable parameter decision support for practical applications of hydrological forecasting.
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