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Introduction Generalized Additive Models (GAMs) Random Forest

« We developed three statistical models that can forecast * GAMs are extensions of multiple linear | _ _ * Decision tree models can
tomorrow’s MDAS8 O, in six urban areas in Texas. regression models that fit unknown be constructed to predict
o Quantitative forecasts using generalized additive non-linear functions of predictors . tomorrow’s ozone air

models (GAMs) 9 = Bo + filxi)+fo(xi2) + - fu(xin) + £, (D) + W, P quality class in terms of
o Probabilistic forecasts using GAMs and logistic « Allows quantitative predictions of I wom e meteorological criteria.
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theoretical quantiles

regression tomorrow’s MDAS O.,. * However, they tend to
o Classification forecasts using the Random Forest - Can also predict probability of over-fit the data.

method tomorrow’'s MDA8 O; exceeding a * Random forests average

* Here we show how these forecast models performed given threshold using logistic different decision trees
during the 2016 O4 season and the improvements regression. S R together to reduce this

over-fitting.
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made to each model based on this evaluation. —

Near-Real-Time Data Sources Quantitative Forecasts Classification Forecasts

e Meteo rOIOgicaI Forecast Data Version 1.3 Version 2.0 MDAS classes used in the Version 2.0 random forest model.
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o NAM-12 upper air temperatures and geopotential heights. Red (Unhealthy) 56 = MDAS = 105
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Table 1. TCEQ and MOS sites corresponding to the six urban sites investigated in this report. : | ) ...-.-',; | 1] ot i | . :*:;.”):,, e Classification forecast success, false alarm, and miss rates for all models.
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ARR KAUS Austin/Round Rock =0 | | ol | | Austin 87.01% 4.549% 8.44%

BPA KBPT Beaumont/Port Arthur k T e euttea oA % ot g Beaumont 86.36% 3-25% 10.39%
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standard deviation (o) of the model-data residuals is also provided. As on left but for the v2.0 models.
Significance codes are: ***', significant at the a = 0.001 level; **, significant at the a = Urban Area a Z - “@pb) | o orbY) Urban Area a ; r “Gpb) | o (orbY)
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ersion 1. L I L I B N LN L LN I I N2 » The v2.0 quantitative forecast models are a significant
ARR BPA DFW HGB SA TLM TLM 0.45 24.56 0.67 1.61 8.19 TLM 0.64 17.12 0.77 2.27 7.02 improvement Over V1 3 With higher CorrelatiOnS better
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VIOS Afernoon T = = slopes, and less variance.
MOS. Diurnal.T - Probabilistic Forecasts » The v2.0 quantitative forecasts explain over 70% of the
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. . : Reliability and ROC Area statistics for the v1.3 model of each urban area.
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