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OVERVIEW OF THE ADVISOR TOOL

(Copyright 2000 by Systems Applications International Incorporated)

This demonstration version of the interactive Access( Database for Visualizing and Identifying Strategies for Ozone Reduction (ADVISOR) contains information for review, comparison, and assessment of a series of hypothetical UAM-V simulations including a base-case simulation, a future-year baseline simulation, and three emission-reduction scenarios.  The database contains hypothetical emissions and simulated ozone concentrations (as represented by several different metrics) for coarse and fine grids, selected geographical subregions, and monitoring site locations within a regional-scale modeling domain.  Users can view (and extract) the data in spreadsheet format and create plots, the contents of which reflect various user-specified options.   The ADVISOR database also supports application of draft EPA 8-hour ozone attainment procedures (including the calculation of site-specific relative reduction factors and estimated design values).

ADVISOR Features

When the ADVISOR is opened a user interface screen appears. This interface screen prompts the user to select options to view (and extract) the data in spreadsheet format and to create graphical displays, for review and comparison of the simulation results.

The first option Chart Type determines how a selected metric (listed and described below) will be represented in the table or graphical display.  Options for presenting the metrics include:

· value (simply the calculated value of the metric)

· difference (relative to a selected base simulation)

· percentage difference (also relative to a base simulation)

· relative reduction factor (for use with site-specific calculations only)

· estimated design value (for use with site-specific calculations only)

· effectiveness (change in metric per change in emissions) for man-made NOx and man-made and total VOC (again relative to a selected base simulation)

Next the user must select the geographical area of interest or Domain.  Several grids, subregions, and monitoring sites are available in the demonstration version of ADVISOR.  For the effectiveness charts, the numerator domain can differ from the denominator domain (e.g. effectiveness can be calculated as the change in an ozone metric in one domain per the change in emissions in a second domain).  The denominator or second domain is selected as Domain 2.  

The Metrics pertain to both ozone and emissions.  For ozone, the metrics include:

· maximum 1-hour ozone concentration (ppb)

· maximum 8-hour ozone concentration (ppb)

· 1-hour exceedance ozone exposure (ppb · grid cell · hour) for 1-hour ozone concentrations ( 125 ppb

· total ozone exposure (ppb · grid cell · hour)

· 8-hour exceedance ozone exposure (ppb · grid cell) for 8-hour ozone concentrations ( 85 ppb

· population exposure (to 1-hour ozone concentrations ( 125 ppb)

· population exposure (to 8-hour ozone concentrations ( 85 ppb)

· number of grid cell · hours with maximum 1-hour ozone concentrations ( 125 ppb)

· number of grid cells with maximum 8-hour ozone concentrations ( 85 ppb

· nearby (to a monitoring site) 1-hour peak

· nearby (to a monitoring site) 8-hour peak

Metrics used to represent the emissions include:

· man-made NOx emissions

· man-made VOC emissions

· total VOC emissions

For relative metrics (e.g., change, percent change), a Base Scenario must be selected.  Typically this will be the baseline simulation for analysis of the effects of emissions changes and the base case simulation for calculation of relative reduction factors and estimated design values.

The user must also select one or more simulation days or Dates for calculation of the selected metrics.  For some metrics, such as peak 1-hour ozone, it makes sense to select one day.  For other metrics, such as ozone exposure or estimated design value, multiple simulation days may be considered.  Day Select Type helps the user to select various subsets of the days (e.g., with maximum simulated ozone concentrations above a user selected threshold, exceedance days, days that meet certain model performance criteria).  Of course, manual selection of days is always an option.

For the calculation of an estimate design value for a selected site, the user must also select a base-year Design Value.  In this example ADVISOR, the user is given the option of using the 1998 design value, the 1999 design value, or the maximum of these.

To display information for the simulations included in the database, the user must highlight one or more of the simulations listed in the Scenario section.  Display options include tables or charts as indicated by their respective buttons (Show Table or Show Chart), the Top 12 Scenarios (useful when more than 12 simulations are present and selected), and whether to display Series Labels or numerical values on the bar charts.  The user can also simply opt to view the data (Show All Data).

Finally, an estimate of the modeling system noise, as calculated for certain of the metrics, is also included as a display option in the ADVISOR database (Show Noise).  This feature is intended to provide perspective on the meaningfulness of the simulated ozone reductions.

Example #1

To illustrate the peak simulated 1-hour average ozone concentrations for 13 August for Subregion 2 for all of the scenarios, set the following ADVISOR options:

Chart Type:

Value

Domain:

Subregion 2

Metric:

Peak 1-hour ozone

Base Scenario:
N/A

Date:


highlight ‘8/13/98’

Scenario:

highlight all scenarios

Push the “Show Chart” button and examine the results.  For this example, the peak simulated concentration is 125.37 ppb for the future baseline, 124.39 ppb for Run A, 122.59 ppb for the base case, 119.43 ppb for Run B, and 114.25 ppb for Run C.  

Example #2

To answer the questions: “On 14 August, what’s more effective (on a per-ton-reduced basis) in reducing simulated future-year exposure to ozone concentrations greater than 85 ppb in Subregion 1 from precursor emission reductions in Subregion 2?  Is it VOC reductions or elevated NOx reductions?”  To illustrate NOx effectiveness, set the following options on the ADVISOR window:

Chart Type:

Man-made NOx Effectiveness

Domain:

Subregion 1

Domain 2:

Subregion 2

Metric:

>=85 O3 exp 8-hr

Base Scenario:
Baseline

Date:


highlight ‘8/14/98’

Scenario:

highlight ‘RunB’

Push the “Show Chart” button and examine the results for NOx reductions.

To examine VOC reductions, repeat the process by changing the Chart Type to ‘Man-made VOC Effectiveness’, and highlight only ‘Run A’, keeping all other settings the same. 

Answer:  In this example, for 14 August, elevated NOx reductions in subregion 2 are far more effective in reducing 8-hour ozone exposure in subregion 1 than VOC reductions.  The effectiveness of elevated NOx reductions is 3.71 ppb-8-hrs-grid cells/ton NOx, while the effectiveness for VOC reductions is 0.08 ppb-8-hrs-grid cells/ton VOC.

Additional Information on ADVISOR

For additional information on ADVISOR or other tools for ozone, PM and integrated modeling analyses, contact Jay Haney of SAI at JHaney@icfconsulting.com.
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