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ABSTRACT


The 1997 Southern California Ozone Study-North American Research Strategy for Tropospheric Ozone (SCOS97-NARSTO) is intended to provide a milestone in the understanding of relationships between emissions, interbasin transport, and ozone standard exceedances, as well as to facilitate planning for further emission reductions needed to attain the National Ambient Air Quality Standards (NAAQS).1  Accurate day-specific emission inventories are a crucial element for characterizing air pollution episodes and optimizing the performance of air quality models used to analyze the data collected during SCOS97-NARSTO and develop strategies for attaining the NAAQS.


Historically, modeling emission inventories have been criticized for using incomplete day-specific data and for lagging behind the other data (meteorological, air quality) collected in air quality studies.  To address these issues, we formed an interagency team to develop what we believe is the most comprehensive collection of day-specific emission information for a large study domain (80,000 mi2).


To make a modeling inventory available in a shorter time frame, we adopted a two-tier approach to the development of the modeling emission inventory which will provide modelers with a “fast-track” inventory for preliminary modeling to be followed by a more detailed modeling emission inventory which incorporates all of the day-specific information collected during the field study.  


Data to calculate day-specific emissions were collected for major stationary sources in southern California.  The data from traffic counters on major southern California state highways were collected.  Ship arrivals and departures were obtained from various ports in the domain and ship emissions will be calculated.  A spatial and temporal activity information database will be developed for aircraft operations within the study domain.  Information on wildland fires, strikes, and other unusual events was recorded.  The main objective of this study is to develop a spatially and temporally (including day-specific inventories for weekdays and weekends) resolved inventory of emission estimates of ROG, NOx, SOx, PM, and CO from anthropogenic and certain non-anthropogenic sources.  This paper will describe the methods used to create the 1997 gridded emission inventory.  The 1997 gridded emission inventory will have a resolution of 2 km.


INTRODUCTION


The Southern California Air Quality Study (SCAQS) was conducted over 10 years ago.  Since SCAQS, there have been measurable changes in the air quality of the South Coast Air Basin (SoCAB) based on the analyses of the routinely available monitoring data.1  Therefore, the Air Resources Board (ARB), the Mojave Desert Air Quality Management District (MDAQMD), the North American Research Strategy for Tropospheric Ozone (NARSTO), the San Diego County Air Pollution Control District (SDCAPCD), the Santa Barbara County Air Pollution Control District (SBCAPCD), the South Coast Air Quality Management District (SCAQMD), the Ventura County Air Pollution Control District (VCAPCD), the United States Environmental Protection Agency (US EPA), the United States Marine Corps, and the United States Navy (US Navy) co-sponsored the SCOS97 field study to develop a database from which recent progress can be assessed and to fine-tune strategies for attaining the NAAQS.  The information collected in SCOS97 will be used to apply photochemical air quality models for the purpose of investigating the processes and mechanisms that must be understood to develop these strategies.  The study domain covers all of southern California, from Santa Barbara to the Nevada border and south into San Diego and Imperial Counties, as shown in Figure 1.  The data collection portion of the study was conducted from June 16 through October 15, 1997.


An emission inventory is the foundation for air quality management programs.  In the SCOS97 study, the emission inventory will be used as input to photochemical air quality models for assessing the contributions of and interactions among air pollution sources in the region, and for  developing, implementing and tracking control strategies.  Historically, modeling emission inventories have been criticized for using incomplete day-specific data and for lagging behind the other data (meteorological, air quality) collected in air quality studies.  To make a modeling inventory available in a shorter time frame, we adopted a two-tier approach to the development of the modeling emission inventory which will provide modelers with a “fast-track” inventory for preliminary modeling to be followed by a more detailed modeling emission inventory which incorporates all of the day-specific information collected during the field study.  


Early in the study design process, the SCOS97-NARSTO Technical Committee reviewed past experience with emission inventory development in previous air quality studies.1  Based on this experience, the Technical Committee identified some key areas to focus on in the preparation of the emission inventory for the SCOS97.


Coordinate the efforts of federal, state, and local air pollution control and planning agencies to develop a consolidated emission inventory for the SCOS97 study domain.


Prepare a comprehensive quality control and quality assurance plan for developing an emission inventory.


Collect hourly, day-specific emission data from all stationary sources emitting over 100 tons per year (tpy) of criteria pollutants.


Collect hourly motor vehicle traffic count information on major state highways to obtain day-specific motor vehicle data and to get better insights into weekday and weekend differences.


Focus special attention on off-road mobile sources such as ships and aircraft.


Make use of the most recent research and models to develop a comprehensive biogenic inventory for the entire SCOS97 study domain.


Provide modelers with a “fast-track” modeling emission inventory for one episode within one year of the completion of the field study.


Provide modelers with a comprehensive day-specific modeling emission inventory for several episodes within two years of the completion of the field study.


These objectives help serve as guidelines for the overall planning for the SCOS97 emission inventory.


EMISSION INVENTORY DEVELOPMENT PROCESS


SCOS97 Emission Inventory Working Group 


To develop the emission inventory, the SCOS97 Technical Committee formed the Emission Inventory Working Group (EIWG).  The EIWG is composed of the staff from ARB, US EPA, air pollution control and air quality management districts in the southern California region, and the US Navy.  The responsibilities of this working group include coordination with on-going work on emission inventory, weekday and weekend inventories, emission inventory assessment, data quality, and data management.  The major tasks for EIWG are acquiring, archiving, and managing activity data, including day-specific data from which emission estimates can be developed.  Special attention is focused on on-road mobile sources, stationary sources, and off-road mobile sources such as ships and aircraft.  Table 1 outlines the roles and responsibilities of the various groups and agencies involved in the development of the emission inventory. 


To ensure a smooth and timely inventory development process, Air Resources Board staff prepared an action plan and timeline, which is a comprehensive list of different activities and components necessary to complete the emission inventory portion of the study.  The action plan and timeline also lists parties responsible for each task and the time frame allocated to finish these tasks.2  


Districts have the primary responsibility for estimating stationary source emissions in California.  There are four air pollution control districts and two air quality management districts with an active interest in SCOS97.  They are the Imperial County Air Pollution Control District (ICAPCD), SBAPCD, SCAQMD, SDAPCD, MDAQMD, and VCAPCD.  When calculating stationary source emissions, districts use process rate information from surveys, permits, or inspections.  The districts’ primary task in this study was to collect from stationary sources, hourly, day-specific emission data for criteria pollutants.


Districts are responsible for over one-half of the 260 area source categories in the statewide annual emission inventory.  The responsibility includes updating or revising the categories once every three years.  At the beginning of the SCOS97 emission inventory preparation stage, each district provided Air Resources Board staff with their inventory preparation schedule for developing a 1996 emission inventory and a listing of their quality control and quality assurance responsibilities.


Quality Control and Quality Assurance Plan


The EIWG placed special emphasis on ensuring consistency in emission inventory preparation procedures between all the districts in the modeling domain.  This resulted in Air Resources Board staff taking the lead in coordinating and ensuring quality control and quality assurance standards for the emission inventory portion of the study.  Specific guidelines were outlined for assisting state and local agencies for implementing more uniform and systematic approaches to collecting, compiling (formats and accuracy), and reporting emission inventory data.  Also, to ensure good quality control practices, Air Resources Board staff developed a comprehensive quality control and quality assurance plan.  This plan comprised of stationary and area sources only.3  The work done by the Quality Assurance Committee of the Emission Inventory Improvement Program (EIIP) was used as a model for this plan.4  


The plan includes items such as:3


Quality control checks for collecting non-emission data, updating activity data, and using appropriate emission factors for calculating emissions;


Emission calculation methodology; 


Updating or revising categories to ensure that the latest methodology is used; 


Quality assurance evaluation using the Data Attribute Rating System (DARS) and computational checks; 


Data submittal; 


Data correction; 


Documentation; and 


Quality review of the entire inventory.  


A detailed quality control plan is essential to maintain consistency when the emission inventory data are being collected by a number of state, local, and federal agencies.  It is hoped that the quality control plan will not only help ensure a high quality modeling emission inventory, but will also provide consistent guidance for preparing the 1996 and future year annual average emission inventories.


The DARS software was designed by the EIIP to be used as a quality assurance tool to provide an overall confidence rating for an emissions inventory.  It is a computer program which disaggregates emission estimates into emission factors and activity data components, and then assigns a numerical score to each of these two components.  Each score is based on what is known of the specificity of the source category, spatial congruity, measurement of estimation technique employed, and temporal congruity.  The resulting scores are combined to arrive at an overall confidence rating of the inventory.  Although the US EPA originally developed DARS to assist in evaluating county level inventories of greenhouse gases, the EIIP has enhanced the system to apply to stationary and area source inventories as well.4  The DARS will be used an additional quality assurance tool to quantify the relative accuracy of the 1996 annual emission inventory.


A component of the quality control and quality assurance plan requires that each stationary and area source category be updated at least every three years.  To fulfill this requirement, the Air Resources Board provided the districts with information to help them prioritize stationary and area sources in most need of review.  The prioritization was based on the amount of NOx, ROG, and CO emissions, as they are the major precursors to ozone formation and the date the categories were last updated.  Air Resources Board staff conducted a preliminary prioritization ranking of the stationary and area sources for all the air basins in the SCOS97 modeling domain.  The prioritization ranking also included the date the highest 20 categories were last updated. 


Day-Specific Data Collection


The EIWG developed a plan to capture the day-specific data needed to reflect the actual inventory occurring during the episode days of the modeling study.  This portion of the inventory development procedure involves categories such as stationary sources, on-road mobile sources, off-road mobile sources (ships and aircraft), and non-anthropogenic sources (wildland fires and biogenic).


Stationary Sources 


For the day-specific data, each district collected hourly activity data from stationary sources such as power plants, petroleum refineries, utility companies, oil companies, etc.  Continuous emission monitoring (CEMS) data were collected from facilities operating these devices.  For example, the SCAQMD requested hourly CEMS NOx and/or SOx emissions for each major device.  For facilities without CEMS, the SCAQMD requested information on daily emission profiles.5  The MDAQMD requested day-specific information from 40 large stationary sources and used 25 tpy as the emission size cutoff.6  The ICAPCD requested day-specific information from the two largest sources in their county.7  The SDCAPCD requested day-specific information from the three largest stationary sources in their county.8  The SBCAPCD requested data from 12 facilities in their county and the VCAPCD requested data from seven facilities, both districts using facilities with 100 tpy of ROG and NOx as the emission size cutoff.9,10  Districts also collected information on variances, temporary breakdowns, and shutdowns.  


Area Sources


No day-specific information was collected for area-wide sources.


On-Road Mobile Sources


The California Department of Transportation (CALTRANS) maintains a network of traffic counters on major state highways.  These counters record traffic volume and speeds reported at 15-minute intervals.  Approximately, 1500 traffic counters were located in the SCOS97 study domain.  For Riverside and San Bernardino Counties, tube counters were placed at key locations to collect traffic volumes.  This information, approximately 300 megabytes per day, was routed through the CALTRANS Traffic Operations Centers to the University of California at Davis (UCD).  The UCD staff has compiled the traffic information and is currently developing a statistical model to estimate travel adjustment factors from the collected data which will be used to assess variations in traffic conditions.  The adjustment factors will ultimately be applied directly to the 1990 gridded emission inventory to adjust the inventory to represent the episode days selected.  The gridded inventory will reflect what happened on each day including weekends and special events.


Off-Road Mobile Sources  


Aircraft Emissions


The emissions from aircraft represent a considerable portion of the off-road mobile source annual average inventory.  The two main time-consuming factors in this category were locating aircraft activity data and identifying emission factors for emission estimation.  There were major impediments in acquiring aircraft data.  A major restriction to using daily activity profiles from the Federal Administration Aviation (FAA) is that the data do not provide any links to the aircraft types.  This makes it impossible to determine which emission factors to use for calculating emissions.


The current emission inventory is derived from landing and take-off information and estimates emissions only up to 3500 feet.  It places these emissions at ground level for each airport, thus ignoring the actual extent of aircraft activity.  The SCOS97 study focuses on ozone formation more than 2 miles above ground level and, therefore, quantifying the contribution of aircraft emissions at altitudes up to about 10,000 feet would be useful.  The effects of jet exhaust at high altitudes have not been inventoried in previous studies.  The photochemical modeling is in three dimensions.  Therefore, a vertical as well as horizontal profile of aircraft activity and temporal distribution would be extremely beneficial.


We believe that SCOS97 will be first ever to attempt to develop three-dimensional spatial and temporal distribution of aircraft emissions using real-time data.  The ultimate goal is to create three-dimensional hourly gridded emission inventory for commercial aircraft activity.  An independent contractor will use the Flight Explorer( program to provide the aircraft activity information for the study domain.  Flight Explorer( is a PC-based graphical aircraft situation display program which receives real-time data from FAA’s Traffic Management System.  The program will provide us information on the type of aircraft and the position of the aircraft as a function of time (latitude, longitude, elevation, time, ground speed, accelerations, and ascent/descent rate).  The data acquired from this study will be used to determine emissions aloft, as inputs to photochemical models, to refine our understanding of the complex ozone processes (formation and transport) in southern California.


Military aircraft differ from commercial aircraft in the spatial allocation of emissions and their patterns in take-off and landing.  The US Navy at Point Mugu provided the Air Resources Board staff with military aircraft activity data for 1996, and plans to send military aircraft data for 1997. 


Shipping Emissions


For shipping emissions, the ports of Los Angeles, Long Beach, and San Diego were contacted for activity data.  The US Navy at Point Mugu was also contacted for commercial and navy ship activity data.  A substantial amount of information was also obtained from the US Navy (at Point Mugu) ship traffic study.11  Information on emission factors, tug boats, berthing (hotelling) and maneuvering will be obtained from the Marine Vessel Study.12  The US Navy study looked at military and large commercial shipping, but not commercial fishing.  The data they provided included commercial and navy ship (in-transit) traffic information for the ports of Los Angeles and Long Beach and for the area from Long Beach to Santa Barbara.  The US Navy tracked ship traffic within 125 miles from the shore; however, the Navy does not track ship traffic for the southern portion (including San Diego) of the modeling domain.  San Diego APCD staff contacted the San Diego harbor and collected 1996 commercial ship activity data for the study period and plans to collect 1997 activity data.8 


OFFROAD Model


Air Resources Board staff is in the process of revising the exhaust emissions inventory of small off-road engines using the new OFFROAD emissions model. During the process of developing the new model, the 1995 emissions from over 12 off-road categories will remain unchanged from the previous inventory.  OFFROAD will have the capability to estimate exhaust, starting, and evaporative emissions under differing spatial and temporal conditions.  The new model will ultimately replace the current methods used to calculate off-road emissions.13  


Special Events


Air Resources Board staff collected Los Angeles Times newspapers for the entire study period to keep track of air-quality related special events, such as air shows, ball games, unusual traffic problems, and fires.  The VCAPCD staff collected activity data from their county fair by surveying types of equipment used and estimating the number of cars attending the fair.  Many military installations hold air shows every year and there are significant emissions from these two-day events.  Emissions from air shows could interfere and influence day-specific emission estimates.  Each district will provide the Air Resources Board with a record of special events that occurred during the field portion of the study.  The events were tracked so that they can be accounted for, if necessary, at a later date. 


Non-Anthropogenic Sources


Wildland fires, which can play a significant role in ozone production, occur predominantly from late spring to late fall.14  Wildland fire protection in California is provided by many federal and state agencies including the National Park Service, California Department of Forestry, the United States Forest Service, the Bureau of Land Management, and the Bureau of Indian Affairs.    


All the federal and state agencies were contacted to obtain day-specific wildland fire information in the SCOS97 modeling domain for the study period.  Day-specific information was collected for the entire study period.  The data collected for calculating hourly gridded emissions were date, time, reporting type (initial, update, or final), fire size, location, type of vegetation burned (grass, woodland, chaparral, timber, and brush), percent contained, and occasionally certain meteorological conditions.  Emission factors in pounds per ton were obtained from various sources.14,15  To allocate the emissions to a grid, the center of burn area will be used for large fires (fires that are active for more than one day) and the point of origin of the fire will be used for small fires (fires active for one day).  The emissions will be estimated for each hour the fire occurred by distributing the total emission estimates over the entire burn period. 


Wildland fire emission estimates are known to have the largest uncertainty bounds of any area  source category in a typical modeling inventory.  However, with the type of comprehensive information that we have collected, it will allow us to develop temporally and spatially resolved emission estimates that are more accurate than what could be developed using only the acreage burned and the fire start and end times.


A biogenic emission inventory will be developed for the SCOS97 domain based on the development of a uniform land use and landscape maps for southern California.  This work is described in Benjamin, et al.16


FUTURE WORK


1997 Fast-Track Modeling Emission Inventory Development


A problem which frequently plagues large air quality studies is the long lag-time between the completion of the field study and the availability of the modeling emission inventory.  The meteorology and ambient monitoring data are often available a year or more before the modeling emission inventory.  To solve this problem, a two-tier approach was envisioned for the preparation of the SCOS97 gridded emission inventory.  


The first tier called for the preparation of a fast-track emission inventory by updating the 1990 gridded emission inventory to reflect 1997 conditions using 1996 annual emission data.  The federal Clean Air Act requires a detailed 1996 annual emission inventory.  The 1996 inventory will be the most recent and accurate inventory available for this study.  The 1990 gridded emission inventory will be updated to 1996 depending on the source category, as described below.  Air Resources Board’s California Emission Forecasting System will be used to apply growth and control factors to this new 1996 gridded emission inventory to create a 1997 gridded emission inventory.


Systems Applications International (SAI) prepared the 1990 gridded emission inventory for the SCOS97 modeling domain.  In the process, SAI developed an emission inventory for northern Mexico, developed gridded spatially allocated surrogates, calculated 1990 hourly gridded emissions, and prepared a spatially and temporally gridded 1990 on�road mobile source inventory.  Surrogates are the parameters used for spatially distributing county-level emissions to a grid cell, when actual distribution profiles are not available.  For example, population could be used as a surrogate for estimating emissions from consumer products.  The contractor integrated traffic networks onto the SCOS97 study and developed an inventory for northern Mexico.  They also developed new spatial disaggregation surrogates for area source categories.  SAI also conducted quality assurance checks on the on-road mobile sources during reconciliation of the traffic network.  Figure 1 exhibits the on-road mobile source CO emissions (kilograms per hour) at 9:00 am for the 1990 gridded emission inventory produced using DTIM and EMFAC7F.  The Air Resources Board and districts reviewed the proposed new surrogates to make sure that they looked reasonable.17   The current schedule has the 1997 fast-track modeling emission inventory due for completion within one year of the field study.  


The second tier involves preparing a much-refined and comprehensive day-specific modeling inventory for several episodes by early 2000.  This is explained in detail in the Day-Specific Emission Inventory Development section of this paper.


Stationary Sources 


For stationary sources, the 1997 fast-track modeling emission inventory will be prepared by updating or replacing the 1990 gridded stationary source emissions with the 1996 annual emission data by applying default temporal profiles to the annual emissions.  This 1996 gridded stationary source emission inventory will be projected to 1997 using growth and control factors. 


Area Sources 


For area sources, the 1997 fast-track modeling emission inventory will be prepared by first creating the annual 1996 emission inventory.  The 1996 area source gridded emissions will be created by applying scaling factors or emission ratios (1996/1990 annual average emissions) to the 1990 gridded emission inventory.  This will be done on a category-by-category basis.  The activity data will be updated for the 1996 inventory year, but the spatial surrogates will be the same as those used in the 1990 gridded emission inventory.  The 1996 gridded area source emissions will then be grown to 1997 using growth and control factors. 


On-Road Mobile Sources


For the on�road sources, the new DTIM3 transportation model (based on MVEI7G) and newly developed scaling factors will be used to update the SAI�prepared 1990 on�road gridded emission inventory to 1997.  


Off-Road Mobile Sources


For off-road mobile sources, the 1997 fast-track modeling emission inventory will be prepared by first creating the annual 1996 source emission inventory.  The 1996 off-road mobile source gridded emissions will be created by applying scaling factors or emission ratios (1996/1990 annual average emissions) to the 1990 gridded emission inventory.  This will be done on a category-by-category basis.  The activity data will be updated for the 1996 inventory year, but the spatial surrogates will be the same as those used in the 1990 gridded emission inventory.  The 1996 gridded off-road mobile source emissions will then be grown to 1997 using growth and control factors.


Day-Specific Emission Inventory Development


For the SCOS97, the target for preparing the day-specific gridded emission inventories for the episodes selected for photochemical modeling is the end of 1999.  


Stationary Sources 


For stationary sources in which the day-specific data are available, including large facilities, the 1997 day-specific stationary source emissions will replace the 1997 fast-track stationary source emissions.


Area Sources


No day-specific information was collected for area-wide sources.


On-Road Mobile Sources


For the on�road mobile sources, the Air Resources Board plans to incorporate the 1997 day-specific state highway traffic count data into the 1997 fast-track on-road mobile source emissions data.


Off-Road Mobile Sources


For off-road mobile sources with day-specific data, such as ships and aircraft, the 1997 day-specific off-road mobile source emissions will replace the 1997 fast-track off-road mobile source emissions.


In order to calculate shipping emissions, the Air Resources Board plans to use a computer program which treats the ships as moving stationary sources.  The program tracks the movement of every ship arriving or departing the ports through the study area.  Information on each ship, such as ship name, arrival and departure date, arrival and departure time, direction of movement, and emission factors, are keyed into the program.  The program in turn calculates emissions for each hour and each grid cell that the ship passes through.  For aircraft emissions, Air Resources Board staff will write a program to calculate emissions and create a three-dimensional gridded inventory for this category.


Non-Anthropogenic Sources


For the wildland fires category, the 1997 day-specific emissions will replace the 1997 fast-track wildland fire emissions.


The Biogenic Working Group (BWG) is responsible for guiding the preparation of a biogenic gridded emission inventory.  It is made of staff from the Air Resources Board, districts, the  University of California at Los Angeles (UCLA), and private contractors.


The UCLA has already prepared a speciated biogenic VOC emission inventory for the SCAQS domain and Sonoma Technology Inc. and UCLA have already produced a similar inventory for Ventura and Santa Barbara Counties.  Core members of the BWG, including Air Resources Board staff and UCLA investigators, will develop a biogenic emission inventory system for the SCOS97 photochemical modeling exercises by the end of 1998.  This emission inventory will be prepared by first integrating geographic information system (GIS) land use and land cover maps from the Southern California and San Diego Association of Governments.  The “GAP” natural vegetation GIS maps, created for ecological diversity investigations and available for all of California, would provide the matrix for this integration.  The UCLA will conduct a field campaign to validate the San Diego GAP GIS maps through a stratified sampling approach.  Other data layers for this GIS approach will be comprised of plant species distributions, and vegetation weight densities and emission factors for isoprene and monoterpenes for each plant species.  The UCLA will continue to provide emission factors and leaf weight data, estimation methods, and GAP validation field programs to ARB.  They will also guide the emission inventory development process.  The vegetation weight density and land use data layers will be compiled on the GIS platform.  GIS will also be used to apply emission factors to develop domain-wide biogenic data.  The final product will be hourly, day-specific 2-km gridded estimates of isoprene and monoterpene emissions.  Ultimately, a domain-wide speciated gridded estimates of isoprene and monoterpene emissions will be created.16  Finally, UCLA will use ambient air measurements of directly emitted hydrocarbons and of photochemical reaction derivatives to test the photochemical model predictions of biogenic VOC.


Data Management 


Air Resources Board will provide the computer platform for the data and will archive the modeling inventory.  To ensure that the data are provided in a consistent format, Air Resources Board provided the districts with a computer diskette containing the Modeling Emission Data System (MEDS) format for emissions and stack information.  MEDS records contain emissions by pollutant at the facility, device, and process level for each county and air basin.  Any day-specific data to be used in modeling must be in the MEDS format.18


The fields in the Emissions table include: scenario, SIC, SCC or CES, I, J, year, month, day, begin hour, end hour or diurnal profile code, facility ID, stack ID, county, air basin, elevation, CO, NOx, SOx, TOG, and PM.  I and J are the cell coordinates.  The fields in the Stack table include, facility ID, stack ID, county, Universal Transverse Mercator (UTM) east, UTM north, UTM zone, stack height, stack diameter, gas velocity, exit temperature, and flow rate.18   Ultimately, the Air Resources Board will compile this information to create hour-specific gridded inventories.   


Future Year Gridded Emission Inventory Development


So far, our attention has been focused on creating a 1997 gridded emission inventory.  This inventory will form the input to the photochemical model.  Once the photochemical model is found to have acceptable performance, future year inventories will be created to determine the effects of control measures and growth on the air quality.  The EIWG will decide which future years will be gridded based on the available resources and district needs.  


A new model, California Emission Forecasting System (CEFS), will be used for forecasting purposes.19  Forecasting will be done at the SCC and SIC level employing CEFS’ new rule-tracking component and improved growth data management model to prepare a future year gridded emission inventory.  Air Resources Board will create the snapshots for growth and control factors for projecting the 1996 gridded area and off-road mobile source emissions to 1997 and the districts will have the opportunity to review the snapshots.  For on-road mobile sources, the long-range plan is to update the on-road motor vehicle inventory to reflect the latest version of the Motor Vehicle Emission Inventory model.


The Air Resources Board is in the process of finalizing a contract to develop spatially and temporally resolved anthropogenic emission inventories for the region of southern California defined in the SCOS97-NARSTO study domain for the years 1997, 2005, 2010, and 2020.20  The spatial disaggregation procedures for the anthropogenic emissions in these inventories will be developed from transportation plans from regional planning agencies within southern California, and population, employment, land use, and other databases.  


CONCLUSIONS


This paper highlights all the steps taken to prepare the 1997 gridded emission inventory for the southern California region for the SCOS97 study.  This study involves a large domain and looks at the problematic areas with finer resolution.  The major tasks of the EIWG are to acquire, archive, and manage activity data from which emission estimates can be developed.  The EIWG is using the most innovative approaches to accomplish the tasks and fulfill the responsibilities.  The action plan and timeline provides a comprehensive picture of all the tasks enabling the successful tracking of each task through to completion.  This study includes projects like rating of the emissions data using a new and resourceful system, DARS, which ensures that the most accurate information available is being used in preparing the gridded emission inventory.  It is hoped that the 1997 fast-track modeling emission inventory will be available by the end of 1998 to use as inputs to the photochemical air quality model.


The results of the SCOS97-NARSTO study are expected to provide for a better understanding of the complex meteorological and chemical processes taking place in the region so that the most cost-effective route toward attainment of the ozone standards can be determined.  This study could have major implications on the State Implementation Plan (SIP), conformity requirements, transportation controls, and area designations and classifications.  Districts responsible for SIP revisions may also use the results of this study in the future.  This study is expected to provide insight into projecting the effects of future activity and alternative control strategies on emission estimates.  This information is necessary for the development of cost-effective control strategies.  The emission inventory data, meteorological data, and upper air quality data collected during the SCOS97-NARSTO study will be used to validate the performance of photochemical air quality models.
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