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Application of SVM Method to Identification of Haze and
Prediction of Visibility
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Abstract: Based on the data in 2013-2014 at automatic weather station, radiosonde and the concentrations of air pollutants, the
identification models of haze and the prediction models of visibility at 1400 BT were respectively carried out by using the Support
Vector Machine (SVM) at Jinhua Meteorological Bureau. The results show that: 1) The identification models of haze may be used
in the actual business forecast, because the satisfied TS scores were all over 0.65, except for that only three days were judged
completely wrong by eight optimal models; 2) The prediction of the visibility forecast models for haze-day at 1400 BT in Jinhua
were concentrated in 6-16km, which is much small than the actural range, however. That means the models have little cability to
forecast the extreme values, so have a little guidance to distinguish the moderate and severe haze.
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Table 1 The optimal models and test results of the
identification models by using the SVM method
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&k 160 — 12(16) 7431 7867  0.68 0.43
Zui 50 2 18(9) 7523 8548  0.66 0.55
w50 17 18(11) 7339 8281 065 1.0
XFR=MK 50 0.3 18(7) 7706 8833 068 1.0
iy 50 13 16(11)  75.23 8333 067 1.0
RS 50 035 18(7) 77.06 8833  0.68 1.0
XE® 990 0.2 17(8) 77.06 8710  0.68 0.85
FI7IER% 900 025  19(8) 7523 8667  0.66 0.82
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Fig.1 The error classification samples of the eight optimal models
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Table 2 The optimal models and forecast results of the
prediction models of visibility

R c  gud w ZEXE HEE (<3km) (<2km)
bk 10 - 05  3.99 5.00 43% 35%
Z I 10 1 05  3.99 5.00 43% 35%
el 10 005 15 384 4.66 45% 33%
XAR=ME 10 005 01 397 484 44% 33%
74 10 005 15 384 4.66 45% 33%
hrFpdr 10 01 005 397 4.84 44% 33%
xhiEs 10 05 045 381 4.67 46% 31%
FHIER 10 09 045 381 465 45% 35%
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Fig.2 The visibility at 1400 of the real and the forecast of the eight optimal models
(a) The forecast of linear and polynomial; (b) The forecast of the radial basis function and symmetrical triangle function;
(c) The forecast of the Cauchy function and Laplace function; (d) The forecast of Hyperbolic secant function and square
sine function
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