2018 Emission Updates for NAQFC Continental United States Domain
Several emission sectors have been updated for the 2018 NAQFC experimental forecast over the Continental United States (U.S.), including 1) incorporating new point source in-situ measurement data and energy projection for SO2 and NOx, 2) replacing chemical speciation for oil/gas emissions to reduce wintertime high ozone bias; 3) projection of oil/gas emissions with DOE energy production data. Description of other emission sectors is also provided here for completeness. 
1. Point sources
The 2005 National Emissions Inventory Version 1 (NEI05v1) is used as the base year for the Electric Generating Unit (EGU) and non-EGU point sources in the U.S. NOx and SO2 emissions from US EGU sources were upgraded with the 2016 Continuous Emission  Monitoring (CEM) data. Using the Annual Energy Outlook (AEO) from the Department of Energy released in January of 2018, we projected, on a regional basis, the EGU emissions to the year 2018 using the ratios of 2018 to 2016 emissions taken from the AEO. 
2. Area and non-road sources
Five area source sectors were updated and two new sectors (oil/gas emissions and residential wood combustion) were added (Table 1) based on the EPA 2011 NEIv1 for the US sources, the Environment Canada 2011 NEI for Canadian sources, and the 2012 Mexico National Emissions Inventories used for Mexico. These inventory data were processed using SMOKE to represent monthly, weekly, daily and holiday/non-holiday variations that are specific for each year. 
Table 1.  Area source emission sectors 
	Category 
	Description (unit)

	ag
	Agricultural NH3 sources

	c1c2rail
	Class I and II water navigation $ and railroad emissions 

	nonroad 
	off-road (U.S.) engines

	nonpt
	Other U.S. area sources

	othar
	Mexican and Canadian area sources 

	np_oilgas
	Non-point oil and gas sources

	rwc
	Residential wood combustion


3. Oil/Gas emissions
Two updates were made to 1) adopt newer chemical profiles and 2) reflect the rapid changes of oil/gas production currently ongoing in the United States. 
The chemical speciation profiles are updated based on Version 2 of the NEI 2011 platform, which has considerably lowered the fraction of VOCs from the oil/gas sector being split into more reactive species such as formaldehyde. This update was intended to reduce high ozone false alarms during wintertime in some active oil/gas producing regions. 
The newly speciated oil/gas emissions are further adjusted using DOE Energy Information Agency (EIA) energy production data from 2011 to the forecast year. The 2016 EIA report was detailed enough to establish a statewide annual averaged emission adjustment factor for NAQFC.  The adjustment factors for oil and gas activity emission are derived from the change between 2011 and 2016 as reported by EIA. These are state-specific ratios to be multiplied to the grid-cell-specific NAQFC emission flux rates for the oil and gas area sources.
4. Mobile source emissions 
To reflect the recent change in mobile source emissions, the OTAQ 2005 on-road emission inventory is adjusted using the 2005 to 2012 projection from the Cross State Air Pollution Rule (CSAPR) to generate on-road mobile emissions over the U.S. For the Canadian mobile sources, the EC 2012 Emission Inventories are used to replace the 2006 EI, and the 2012 Mexico National Emissions Inventories used to replace the 1999 Six-Boarder state inventories for Mexico. 
5. Biogenic sources
Biogenic emissions are calculated dynamically using the Biogenic Emissions inventory System version 3.14 (BEIS3), which considers variability in temperature and solar radiation to estimate NO and VOC emissions from forests, grassland and cropland. 
6. Oceanic emissions: 
Sea salt emission is parameterized as a function of 10 m wind speed and surf zone category. In the surf zone wave breaking contributes to a larger degree of emission due to sea spray than that in open oceans. Sea-salt aerosols are treated as an inert species in coarse and accumulation modes. Sea salt can represent a significant mass percentage of the aerosol concentration in coastal areas. Place-holder marine isoprene emissions are updated with realistic climatology values derived from ocean color data provided by NOAA VIIRS-SNPP.  
7. Windblown dust emissions
A new windblown dust emission model (FENGSHA) was implemented in the CONUS experimental system. This model calculates dust emissions based on a modified Owen’s equation and the threshold friction velocity determined by wind tunnel experiments conducted over a variety land use types and soil texture types. This emission model provided dynamic emission estimations based on NMMB prediction of surface wind speed and soil moisture. An update of the FENGSHA codes is provided to fix a bug related to soil type mapping when the NOAH land surface model is used. 
8. Other sources and emission adjustments
The following were already implemented into operational model on January 29, 2015:

· Snow/Ice Effect on fugitive dust emission:  This change was implemented into operations on January 29, 2015.  To account for the effect of snow/ice cover on anthropogenic fugitive dust (afdust) emissions, an emission adjustment module was implemented. This module suppresses fugitive dust emissions if a model grid is covered by ice or snow.
· Suppression of fugitive dust by ice and snow cover:  This change was implemented into the operational model on January 29, 2015.  Anthropogenic fugitive dust (afdust) is a major sector of primary PM2.5. This sector includes dust aerosol emissions from paved and unpaved road, agricultural operations (tilling, planting and harvesting), mining/quarrying, and other miscellaneous sources. To account for the effect of snow/ice cover on anthropogenic fugitive dust emissions, an emission adjustment module was implemented. This module suppresses fugitive dust emissions if a model grid is covered by ice or snow.

· Biomass burning emissions: This change was implemented into NCEP operations on January 29, 2015.  The biomass burning emissions were dynamically estimated using the fire detection by product by the NOAA Hazard Mapping System (HMS) and the USFS BlueSky fire emission model. The HMS blends multiple satellite retrievals and human analyst products to provide detection and hot-spot counts of wild fires over the U. S. In this work, the HMS product is used to estimate next day wild fire emissions. To estimate emission fluxes, the Bluesky fire emission-modeling framework was used to estimate the trace gases and aerosol emissions from the detected fires. By considering variability in fuel loading and other factors, some of the fires are assumed to last for the next 48 hours and thus are qualified to become emission sources for the AQ forecasting runs. From Bluesky the heat release associated with the fires is estimated and by applying the Briggs scheme to determine injection heights and layer allocation of the fire emissions. 
· Chemistry. All emission sectors are processed to meet the requirements of the CMAQ CB05 gas chemistry mechanism and AERO6 aerosol treatment. 

