PM, - Source Changes for 2010-2019 in NY and NJ
by Dispersion Normalized PMF
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|. Background V. Changing Trends over the Decade

Since Clean Air Act regulation In the 1970s, various efforts have been made In the United States to control Spark-ianition vehicle emission (GAS
ambient PM and improve air quality. In NY/NJ State, some major changes made to improve air quality in the past _
decade include but are not limited to the phasing out of all coal-fired power plants, a forced abandonment of No| | ® Traffic-related

6 oll for large building heating, a forced switch to ultra-low sulfur marine fuels, the introduction of Tier 3 light-dut : : : :
vehicles. etgc_ ) ) : I le A breakpoint occurring in mid-2017 was resolved for the

Receptor models like positive matric factorization (PMF) have been widely used in atmospheric studies for NYC area and Upstate urban sites after which GAS
source identification and quantification. Recently, dispersion normalized PMF (DN-PMF) was developed to started to decrease

reduce the influence of meteorological dispersion on source resolution in PMF analysis. Monthly Means STLTrend —  Theil-Sen Trend  —
Objectives: This presentation investigated the PM, ;. source trends at 11 sites in NY and NJ states for the 2010- Piecewise Segments - -- STL 95% c.i. Theil-Sen 95% c.i. ----

2019 period, corrected for meteorological dispersion through DN-PMF, and assessed the effectiveness of policy ]
Implementations.

ll. Methods

New York State New Jersey State

Database

2010-2019 speciated PM, - from EPA's Chemical
Speciation Network (CSN) for:

« 5 NYC metro area sites

« 3 Upstate urban sites

« 3 background sites

BLH at each site: retrieved from the ERA5 atmospheric reanalysis
Source Apportionment: DN-PMFE

VCi = BLHl X ﬁi
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Figure 5 Monthly averaged GAS concentrations and the corresponding
trend results for ROC site

Model Year [ Before 2017 | After 2017

— BLH;: the boundary layer height for time period i 10 50
CVC,i,j — Ci,j X VCi/VC ;. the mean wind speed for time period i .
V_Ci: the ventilation coefficient for time period i _5 8 40
Trend Analysis VC : the average VC over the entire sampling period E % Tier 3 LDVs were phased
Seasonal Kalman filter: interpolate the missing values 8 4 308 In beginning in 2017, which
STL decomposition: decompose time series into seasonal, trend, and residual components jé § alone still cannot explain
Theil-Sen nonparametric estimator with Mann-Kendall tests: fit monotonic slopes > D the immediate GAS
Piecewise linear regression: identify breakpoints and fit segmented slopes ; 4 20 T decrease happening in
Source Analysis 8 2 mid-2017
Conditional bivariate probability function (CBPF): identify directionality of local sources z 2 10
Concentration weighted trajectory (CWT): locate the trajectories of regional sources
0 0
I1l. Overview of Source Apportionment Results 2017 2018 2019
Common anthropogenic sources resolved 1, Figure 6 NYS LDV registered in 2017-2019 with model
at all sites: year before 2017 (red bar), after 2017 (blue bar), and
. Secondary sulfate (SS) Tier 3 vehicle estimated penetration rate (black line
. and marker).

« Secondary nitrate (SN)
*  Spark-ignition venicle emission (GAS) Source Secondary Sulfate (SS) and Secondary Nitrate (SN
* Diesel vehicle emission (DIE) B S\ _
+ Road dust (RD) o = ot |* Secondary in nature
* Biomass burning (BB) E * Overall decreasing, but both increased in the 2018-2019

 OP-rich aerosol (OP)

biennial compared to the prior one
Only at NYC metro area sites:
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Figure 3 Average biennial source contributions at each site. (2010-2011, 2012- = ©
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Table 1 Summary of average source contributions (ug/m?3) T " 4 m ¥
01/2010-06/2010 A A
02/2014-12/2019 285 155 185 082 061 036 091 049 0 0 0.08 0.27 10.34
01/2010-12/2019 2.09 1.02 1.12 054 007 1.00 077 092 0 0 003 054 899 Q0 N R T
01/2010-12/2019 220 125 151 048 0.15 051 038 0.17 0 0 0.11 0.20 7.68 B WM<l WM<l | 00N\ @ WO e L
01/2010-12/2019 246 119 3.04 028 0.28 032 0.26 0.95 0 0 0.09 0.38 9.97 Figure 8 Seasonal CWT trajectory for BB (left) and OP (right) at WHF site
01/2012-12/2019 1.36 1.19 239 0.10 0.26 0.19 0.93 0.82 0 0 0.08 032 8.3
01/2010-12/2019 156 094 255 068 014 034 1.06 0 0 0.11 0 0 7.81
01/2010-12/2019 198 1.03 184 036 0.23 055 1.07 0 0.69 0.05 0 0 8.25 ACknOWIedgement
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