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Data Assimilation of Real-time Air Quality Forecast using CUDA
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Abstract As a result of rapid industrialization, air pollutants are seriously threatening the health of the people, the
forecast is becoming more and more important. In forecasting air quality, it is very important to create a reliable
initial field because the initial field input to the air quality forecasting model affects the accuracy of the forecast.
There are several methods for enhancing the initial field input. One of the necessary techniques is data
assimilation. The number of operations and the time required for such data assimilation is exponentially increased
as the forecasting area is widened and the number of observation sites increases. Therefore, as the forecast size
increases, it is difficult to apply the existing sequential processing method to a field requiring fast processing
speed. In this paper, we propose a method that can process Cresman's method, which is one of the data
assimilation techniques, in real time using CUDA. As a result, the proposed parallel processing method using
CUDA improved at least 35 times faster than the conventional sequential method and other parallel processing
methods.
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Fig. 1. Concept of Data Assimilation
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Table 3. Execution performance comparison(Ete| X)

s | =AY == OpenMP CUDA
1 0.343 0.167 0.103 0.003058
2 0.335 0155 0110 0.002955
3 0.336 0142 0124 0.003523
4 0.337 0192 0127 0.002878
5 0.339 0198 0113 0.002885
6 0.339 0173 0.0%4 0.003322
7 0.337 0170 0.0%4 0.003105
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11 0.338 0152 0112 0.002901
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