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Dynamic model for forecasting concentration of PM2.5 one hour in

advance using support vector machine
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Abstract: Current PM2.5 model forecasting data greatly deviate from the measured concentration. In
order to solve this problem, support vector machine (SVM) was applied to set up a dynamic model. The
data of PM2.5 model forecasting (WRF-CHEM) concentration and the five main model forecasting
meteorological factors were used as training data of SVM. The data were provided by Shanghai
Meteorological Bureau in Pudong New Area (from November in 2012 to November in 2013). The
dynamic model was used to improve the forecasting accuracy of PM2.5 concentration one hour in
advance. SVM model was compared with radical basis function neural network (RBFNN), Multi—variable
Linear Regression (MLR) and WRF —CHEM. Experimental results show that the proposed algorithm
greatly improves the forecasting accuracy of PM2.5 concentration one hour in advance. SVM model
performs better than RBFNN, MLR and WRF—-CHEM, and has better forecasting ability for the condition
with concentration dramatic changing.
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Tab.1 Mean absolute error and mean relative error

Time Mean absolute error Mean relative error
SVM RBFNN MLR WRF-CHEM SVM RBFNN MLR WRF-CHEM
2012.12 8.23 18.01 12.56 40.54 0.148 7 0.3289 0.2290 0.688 6
2013.1 13.79 32.05 20.37 67.79 0.1823 0.458 0 0.276 2 0.630 1
2013.2 10.85 22.45 17.80 44.85 0.200 5 0.523 6 0.336 8 0.653 6
2013.3 10.10 20.85 13.49 43.76 0.198 4 0.467 6 0.3115 0.665 8
2013.4 10.19 23.75 15.15 32.53 0.178 2 0.4250 0.276 4 0.5339
2013.5 8.00 17.69 10.52 36.59 0.163 9 0.408 3 0.226 5 0.784 2
2013.6 9.27 22.02 13.51 30.71 0.228 5 0.498 2 0.320 3 0.8190
2013.7 8.53 15.60 11.39 20.64 0.244 2 0.4719 0.3327 0.554 5
2013.8 6.63 12.03 8.60 18.44 0.316 5 0.5979 0.380 6 0.814 6
2013.9 5.61 12.30 7.65 22.50 0.240 5 0.572 2 0.345 4 1.100 2
2013.10 7.03 12.23 9.92 20.39 0.280 6 0.589 3 0.4290 0.775 3
2013.11 12.47 22.57 19.03 52.76 0.2384 0.389 2 0.342 5 0.8187
Whole year 9.19 19.23 13.25 35.82 0.2185 0.4778 0.3170 0.736 4

. PM2.5 W B A7 pg/m?
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