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Background: The National Air Quality Forecasting Capability (NAQFC) has been expanded to include the Hawaii (HI) domain as a step towards covering all 50 states of the U.S.A. This document describes the procedures implemented to generate area, mobile, point, sea salt, and biogenic emission data that have been used for HI developmental predictions since December 29, 2009. Information describing other ancillary data and tools needed to process and post-process emissions is also provided here.  

Model Domains and Spatial Surrogates: Spatial surrogates are mapping tables that allocate area/line/point sources into a specific gridded domain. The spatial surrogates for the HI domain were initially prepared by the U.S. Environmental Protection Agency (EPA) based on a smaller HI modeling domain definition. The NAQFC chose a larger HI domain, which required augmenting the original surrogates. Because the extended part of the domain includes only open sea area, a tool (called domainshift) was developed to prepare emissions input for the new domain without regenerating the surrogate data. The tool post-processes the Sparse Matrix Operator Kernel Emissions (SMOKE) output to create emission inputs for the expanded domain while retaining the quality of the original emissions data. 

Area Source Emissions: Area source emissions were processed using SMOKE v2.4 and the 2005 National Emission Inventory Version 1 (NEI05v1). Area sources include five emission sectors: dust, agriculture, marine/airport, off-road engines and other non-point sources. Currently, neither wildfire emissions nor volcanic emissions are included in the area emission data.
Mobile Source Emissions: For mobile sources, on-road emissions from the EPA Office of Transportation and Air Quality were used in addition to NEI05v1 emission data sets. The mobile emissions, similar to the treatment for the Continental U.S. domains since 2008, are generated directly from these inventories without applying the previously used non-linear regression model that adjusts emissions based on temperature predicted by the North America Mesoscale (NAM) model. Analysis of mobile emission estimates with and without temperature dependence showed only a small impact on emissions (less than 2%) due to the temperature adjustment. 
Point Source Emissions: NAQFC-ready point source emissions are generated dynamically in PREMAQ, which utilizes meteorological data to estimate plume rise and merges vertically distributed emissions with other emission sectors. Point source input data to PREMAQ are prepared in advance. The point source emissions for the Electricity Generating Unit (EGU) and non-EGU point sources in the HI domain are obtained from the 2005 base year NEI05v1.   NOx and SO2 emissions from the EGU sources were updated with the 2007 Continuous Emission Monitoring (CEM) data. The point source input data to PREMAQ include sorted inventory data, pgmat (spatial gridding), psmat (chemical speciation), and stack parameters necessary for plume rise computations.   
Gridded Land Use Data: Land use data (LANDA, LANDB, and LAND_TOTALS) are needed for calculating biogenic emissions, sea-salt emissions and the vertical eddy diffusivity (Kz). The United States Geological Survey Land Use and Land Cover Classification data (USGS LULC, http://edc2.usgs.gov/glcc/glcc.php) is used to generate 19 land cover types. The three dominant land use (LU) types for the HI domain are Water, Mixed Forest, and Urban.  The LAND_TOTALS file summarizes landuse data contained in the LANDA and LANDB files.

Biogenic Source Emissions: Similar to the point source emissions, biogenic emissions are calculated dynamically utilizing meteorological inputs from NAM predictions with the Biogenic Emissions Inventory System Version 3 (BEIS3) model. The BEIS model uses two steps to calculate biogenic emissions: (i) generate normalized emission factors (B3GRD) for each grid cell based on the mixture of land use types, and then (ii) modulate the normalized emission factors based on temperature and solar radiation inputs from NAM. Unlike in the usual BEIS calculation, the two steps are separated in the NAQF system. The B3GRD file is prepared using LULC data as the first step, while PREMAQ implements the second step which requires meteorological inputs.  Because of the lack of detailed tree/vegetation speciation data for the HI domain, the land use data (LAND_TOTALS, LANDA and LANDB) and corresponding emission factors for land use types available in the B3FAC file were used to create the B3GRD file. Updating the BEIS normalized emission factor is expected to affect biogenic emissions in both magnitude and spatial distribution. 
Sea-Salt Emissions: Sea-salt emissions input (OCEAN file) contains three variables (needed by CMAQ with aerosol module AERO4 and later versions): surf zone, open sea and land/sea mask. Sea-salt emissions may make significant contributions to PM2.5 (Particulate Matter with diameter less than 2.5 micrometers) and also have some impact on ozone concentrations. ARL has developed a tool that combines land use data with predetermined parameters to create an updated OCEAN file. The updated OCEAN file enables the NAQFC system to dynamically generate sea-salt emissions. 

