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Motivation Evaluation of regression-based ACO:ANOX ratios for estimating onroad emissions
« Many previous studies have used CO and NOXx linear regressions to Q —
evaluate onroad mobile source inventories[1-8] . o lable 1. ACO:ANOx values and performance information for the all regression methods.
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« We us_e onroad souI'ce contributions to validate ACO:ANOx derived the cross-road gradient for E . E . E . Const_al_’lt 100 25% 8.8 52% 3.0 <0.01
from linear regressions the 100m downwind A s | L 5 ezt Coefficient 300 27% 9.5 38% 2.9 0.12
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_ _ _ *These values are only calculated using results from regressions with statistically significant slopes (p < 0.05).
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**Mean ACO:ANOx differs for each regression method comparison due to different sets of hours with valid regressions

Methods

Las Vegas near-road measurements Using MOVES to simulate COINOX ER, ll sites ER model bias, al sites
« CO and NOx were measured between December 2008 and February 2010 roadway ACO:ANOx Figure 5. oo L | N )
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Using linear regressions to determine roadway ACO:ANOx , e Al R o B = = L 80 0% 4. T e
 Figure 2 provides an example linear regression of CO vs NOx Figure 1. Las Vegas StUdy Sites / C I D
» 1 regression per hour using 5-minute average measurements . W Ect. COINOX ER from ambient data " Est CONOXERfrom ambientdata
* Three different linear regression methods |
. Ordlnary- |_east Squar-es (OLS) — minimizes \-/ertl-cal dls_,tance between pomts 3 Conclusions
and the line-of-best-fit. Assumes no uncertainty in the independent variable g |
« Orthogonal — minimizes perpendicular distance between points and the ] : * The regression method that performed the best was the OLS regression at the 20m and 100m downwind sites.
line-of-best-fit. Assumes uncertainty in both variables. 1. * Performance was mixed for comparisons between regression-based ACO:ANOx and cross-road gradient ACO:ANOx for individual hours
« Constant coefficient: treats uncertainty as % of measured value for both 5536 185,12 0,703 * OLS may be a reliable method for characterizing the ratio of CO to NOx emissions coming from vehicles on that roadway over a large number of hours
variables "1 B Ak kil » The orthogonal regressions, in most cases, had distributions that were significantly different from the cross-road gradient (p < 0.01) on average by 2.3-4.5
» Constant variance: treats uncertainty as constant value for both variables D T e » Despite the large range of variability, cross-road gradient ACO:ANOx and MOVES ER have good average agreement with potentially small over-predictions.
ACO* Figure 2. Example of ACO-ANOx regression Over-predictions of the ER could mean that estimated CO emissions are too high or or that NOx emissions are too low.
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