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Research on the Distributed Parallel Computation of
the Mesoscale Numerical Weather Prediction Model MM

ZHU Xiae gian,ZHANG W et min, SONG Jun-qgiang
( College of Com puter, National Univ. of Defense T echnology, Changsha 410073, China)

Abstract: M esoscale numerical weather prediction model is the efficient way to the weather forecast. MMS5 model is the
most popular mesoscale model in the world. It is necessary toimplement by means of high performance distributed parallel com—
putation because of the large amount of calculation. T his paper analyzed the sequential algorithm, studied the implement of the
parallel algorithm, discussed some improvements, and presented some results of the experiment of MMS5 implemented on the
distributed parallel computer.
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Fig. 1 Two levels of nesting Fig.2 Exchange data betw een overlay domains
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Fig.3 Flow chart of MM5 model computing (two levels of nesting domains)
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Fig.4 Flow chart of MM5 model variable computing Fig. 5 Flow chart of improved MM 5 variable computing
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Tab. 1 Test result of MM5 operational model
(=) (% 0.001s)

1 3795. 37 26240.78 1
2 1973. 09 13580.28 1.93
4 1114. 79 7631.34 3.44
8 636.95 4316.39 6.08
16 411.72 2729.27 9.61
32 262.42 1658. 06 15.83
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Fig.3 Application of security processor using stream interface
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