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Abstract

Distributed Models have relative weak points due to the amount of computer memory and calculation time
required for calculating water flow using a numerical analysis based on kinematic wave theory when
compared to the conceptual models used so far. Typically, the distributed models have been mainly applied
to small basins. It was necessary to decrease the resolution of the grid to make it applicable for large scale
watersheds, and because it would take up too much time to calculate using a higher resolution. That has been
one of the more difficult factors in applying the model for actual work. In this paper, MPI (Message Passing
Interface) technique was applied to solve the problem of calculation time as it is one of the demerits of the
distributed model for performing physical and complicated numerical calculations for large scale watersheds.
The comparison studies were performed a single domain and a divided small domain in Yongdam Dam
watershed in case of typoon 'Ewiniar’ at 2006. They were compared to analyze the application effects of
parallelization technique. As a result, a maximum of 10 times the amount of calculation time was saved but
keeping the level of quality for discharge by using parallelization code rather than a single processor.
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Fig. 1. Structure of Message Passing Model
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Table 2. Specifications and Standard of CHAOS System

Division Contents
Processor AMD Opteron Quad OS8356 2.3 GHz
Node number Computing node 8 (number)
CPU core 32 (number)
Memory Server 2 G DDR2 PC2-5300 RegEcc 32 EA
Complier PGI 7.1-4
Parallel libraries MPICH 1.0
Operating system Linux
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Table 3. Calculation Time According to Calculation Conditions and Domain Division

Division Contents
Space interval(m) 250
Time interval(sec) 1200
Total calculation grid number(EA) 14,876

Domain division method

Square division

Domain division number(WxH, EA)

1x1=1

2x2=4 3x3=9 4x4=16 5x5=25

Calculation time (sec)

481.79

172.69 89.75 51.80 34.84
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Fig. 9. Saving Effect of Calculation Time According to Node Number
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