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Ozone Concentration Trend
4th High 8-Hour and 2nd High 1-Hour, 1990-2017*
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Future NOx Emissions and Reduction Goals
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The	future	emission	reduction	goals	were	estimated	from	EKMA	plots,	which	were	
developed	with	WRF-CMAQ-MEGAN	and	in-house	Emissions	Processing	System
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Surface Concentrations, Emissions Inventory vs Satellite
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NOx	Emissions	&	Measurements*

NOx	Concentration	at	Ground	Level NOx	Emis	(TPD)

*Annual	Average	of	all	the	monitoring	stations	within	the	Basin
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Surface Concentrations, Emissions Inventory vs Satellite
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HCHO from OMI & CMAQ prediction
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Improvements in Biogenic Emissions

Ø Started	analyzing	a	new	version	of	the	Model	of	Emissions	of	Gases	and	Aerosols	
from	Nature	(MEGAN	3.0)
– MEGAN3.0	now	include	stress	factors	that	limit	biogenic	emissions
– MEGAN3.0	uses	improved	emission	factors	and	vegetation	species	granularity
– Preliminary	results	suggest	that	biogenic	emissions	estimated	by	MEGAN3.0	are	lower	than	

previously	estimated	by	earlier	versions		
Isoprene	– MEGAN	2.10 Isoprene	– MEGAN	3
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Improvement in Urban Biogenic Emissions

Ø Working	on	using	high-resolution	(10m)	Sentinel	Satellite	
data	to	obtain	Leaf	Area	Index	and	vegetation	cover	to	
provide	inputs	for	urban	canopy	emissions
– There	is	no	information	on	urban	vegetation	from	standard	
resolution	satellite	product,	so	emissions	from	urban	canopy	are	
underestimated

– Need	to	improve	our	understanding	of	vegetation	species	used	in	
urban	environments,	and	their	specific	emission	factors
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High-Resolution Sentinel Satellite Image Processing
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Vuolo et	al,	2016,	Remote Sens.	2016,	8,	938;	doi:10.3390/rs8110938 10m	Resolution	Sentinel	Images	
for	South	Coast	Air	Basin
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Multiple Toxics Exposure Study V
• Monitoring,	Toxics	Emissions	Inventory	and	Exposure	Modeling
• Apr	2018	– Mar	2019
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Summary

Ø SCAQMD’s	WRF-CMAQ-EPS-MEGAN	modeling	configuration	
simulated	seasonal	ozone	trend	reasonably	well

Ø Historical	trends	of	ambient	NOx	and	CO	concentrations	agree	well	
with	the	top-down	approached	the	AQMP/SIP	emissions	inventory,	
however	uncertainties	in	VOC	measurements	and	emissions	need	
further	evaluation

Ø Satellite	and	Radar	based	data	are	being	used	to	improve	
emissions	from,	for	example,	ships,	aircrafts,	and	vegetation.

ØMATES	V	will	provide	extensive	data	set	collated	from	traditional	
fixed	sites	and	advanced	monitoring	with	remote	sensing	and	
community	scale	sensors
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Extra Slides
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8-hour Ozone EKMA Plot
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§ NOx	reduction	is	critical	to	attain	ozone	standard

Additional	NOx	
Emission	Reduction	
Required	to	Meet	
the	75	ppb	
standard

2031	Baseline	
(Business	As	Usual	scenario)

Ø WRF-CMAQ-MEGAN2	and	in-house	Emissions	Processing	System
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NOx/VOC Ratio sensitive to O3 chemistry
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From	Prof.	Arlene	Fiore	at	Columbia	University


