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Overview

—_————
¢ Introduction
* Models-3 and SMOKE
+ SMOKE Tool and datasets
+ SMOKE Tool capabilities
+ SMOKE Tool interfaces
¢ SMOKE interfaces
¢ Plansfor the future
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Origins of Emission Modeling in Models-3

« Emission modeling intended to be an integral part of the
Models-3 system

» Integral components of the framework use the
/O APl NetCDF format for communication

» SMOKE uses /O API, but was not avallable for first
Models-3 release

= MEPPS used as an interim measure for reasons of cost
and timing
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Models-3 and SMOKE
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=« MEPPS and SMOKE developed separately until
1998, when SMOKE was revised to be
compatible with the current M odel s-3 framework
version

s SMOKE architecture was streamlined to use the
same core programs (e.g., temporal allocation,
speciation) for all source typesto the extent
possible
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SMOKE Tool (1
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= SMOKE requires input files prepared externally

s SMOKE Tool assistsin SMOKE input file
preparation
e Grid files and gridded spatial surrogate files
e Inventory filesin IDA format
e Packet filesfor control, growth, and reactivity factors
e Allow editing of chemical species groupings
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SMOKE Tool (2

—

s SMOKE Tool based on SAS and Arc/Info

» SMOKE Tool linked to Models-3 framework,
but not based on I/O APl NetCDF

= Basic SMOKE Tool basic functions:
e Data import and quality control
e Allows re-grouping of chemical species
e Preparation of SMOKE input files
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SMOKE Tool Datasets

—

= Datasets included with SMOKE Tool
e 1990, 1995, 1996 National Inventories
e Spatial surrogate coverages for SMOKE
e County and 1-km resolution BELD3 land cover data
¢ Projection factor tables by SCC and region

e Models-3 SMOKE Tool and SMOKE tutorial filesfor
July 14, 1995
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SMOKE Tool
Grids and gridding surrogates (1)

—

s Creation of model gridded and gridded
gpatial surrogatesin SMOKE Tool via
Models-3 Study Planner graphical
Interface

s Grid definition referenced from
Models-3 grid definition to ensure grid
consistency with air quality, emission,
and meteorology spatial domains
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SMOKE Tool
Grids and gridding surrogates (2)

—

s SMOKE Tool graphical interface includes
nodes (program representations) for:

e Creation of agridfile

e Gridding of census and road network
surrogate data

e Gridding of all other spatial surrogate data

e Converting BELD3 1-km land use data for use
with BEIS-2
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SMKE Tool Grid and Gridded Surrogate Graphic Window



SMOKE Tool
Grids and gridding surrogates (3)
—_—
s Other SMOKE Tool inputsviaenv. variables:
e Grid name

e Surrogate GIS coverages to be used
e How spatial surrogates are to computed
[

Examples:
+ CENSUS DATA (location)
+ EMS HOME (work space)
+ FEATURE_SRG (file containing table)
+ HGRIDNAME (grid name)
+ COVER DEF (file w/ available coverages)

+ Coverage Name(s) (use coverage Yes or NOo)
12
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SMOKE Tool
Data Analysis
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= Analyses of input datain SMOKE Tool

e Access SA S-based windows via Models-3 Strategy
Manager Window

e Import, quality control and format emission inventory
and emission modeling-related files

+ Missing or erroneous data (i.e. stack parameters)

+ Location coordinates

+ Visualization of input emissions

+ Definition of maor point sources for usein SMOKE

+ Comparison of emission inventories
13
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SMOKE Tool Inventory Analyzer V4.1

Setup Import QA/QC Export Analyze Compare Visualize Help

Welcome to the SMOKE Tool Inventory analwzer. The analwvzer has the
processors that can be executed interactively:

Setup Create/Delete working directory.
. Exit swystem.

Import Import data into working directory

Q00 Pertorm Qa&/QC and correction of data in
working directory.

Export Export data from working directory to
standard formats

analyze Generate statistics

Compate Compare data in two working directories

Vizualize GIS wisuwalization of emission data.
View grid.

Click on a Menu EBar Item to Select a Processor.

SMOKE Tool Main Window
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SMOKE Tool
Creating SMOKE input files (1)
- =

IDA formatted emission files (point, area, mobile)
Ability to check and supply SCC cross-reference files

Creates Control Technology Guideline (CTG), Control,
Allowable, and Reactivity packet files for application by
SMOKE

Reactivity packet allow addition, deletion and/or
substitution of chemical species

Adjustment packet (across the board multipliers) not yet
supported by SMOKE

15
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SMOKE Tool
Creating SMOKE input files (2)
- =

= Control Packet File Types
e Emission Controls (by SCC, SIC, and geographic area)
+ Control Efficiency
+ Rule Effectiveness
+ Rule Penetration

e Projection packets by SCC code and geographic area
(from Economic Growth and Analysis System files
provided with Models-3)

16
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SMOKE Tool - Input File Generation Wd. 1

Setup Import 0QC Export Help

Welcome to the SMOKE Tool Input File Generator. The generator has the
processors that can be executed interactivelyw:

Setup Create/Delete workspace.
Exit system.

Import Import data into workspace

Qc Pertorm QC and correction of data in
workspace

Export Export data from workspace fto standard

format files

Click on a Menu Bar Item To Select a Frocessor,

SMOKE Tool File Input and Quality Control Window
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SMOKE in Models-3
Study Planner User Steps
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Link SMOKE Tool output filesto Smkinven Study Plan
Inputs

Set Smkinven settings (environment variables) in
Models-3 window in accordance with SMOKE
documentation

Execute Smkinven Plan and other SMOKE core
program Plans

Default SMOKE Study Plans may be changes for use
with user-defined inputs

19



Study Properties Window
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SMOKE Input (Smkinven) Graphic Interface



fg Study Planner (5004::11003) - smkplans_tut36 -
Plan Edit View Options Help
=
by 2 /_L_Luj
Hew Open Save Help
Study Properties | Plans
— A L L Env Parameters » Plan Layoul
Flan Mame: [smkinven
— Enyiranment Yariables
J Mariable Matme | Wariable Yalue Variable Description |
|:| DaY_SPECIFIC_YN il Defines whether or not to import day-specific
HOUR_SPECIFIC_YM M Defines whether or not to import hour-specific ¢
Shdk_DEFALULT _TZOMNE a Defines the default time zone to use for sources
[G_RUMLEM] 240000 Default length af simulation.
[G_SDATE] 19957135 Default simulation Julian starting date (Y'Y DL
[G_STDATE] 1995195 Study start date
[G_STIME] aooooo Default simulation staring time (HHMMMSS).
[G_STTIME] 0ooooo Study start time
[G_TSTEF] 010000 Default time step (HHMMSS). bMust be set to 1
[CUTZOME] b Temporal processing in SMOKE interprets date
[FROMPTELAG] il User prompt flag (Y, M), bdust always be N far b
[FEFORT_DEFAULTS] o Defines whether or not a pragram lists sources i
[SME_MAXERROR] 1a0 Defines the maximum number of each type of EF
[ShK_RE8 XKW ARMIMNG] 100 Defines the maximum number of each type of Wi
[Shdk_O3SEASON_YH] il Indicates whether or not to read ozone season ¢
[SME_PING ¥M] il Defines whether or not a program creates outpu
— MIWGENoR
ws it ek Dlaxnt e LA e
]
] Study Flanner Detail Window models3 £001/02419 13:34:58

SMOKE Input (Smkinven) Environment Variable Window
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Plans for the Future
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= Updatesto SMOKE to be included in updates to
Models-3 (such as BEIS-3 and Mobile 6)

= Completely new Models-3 Java-based
framework planned for November 2001 — will
contain SMOKE and CMAQ at aminimum

= Plan to place SMOKE Tool functionality with
the revised M odel s-3 framework

e Probably not in the current form
e May not al be present for November 2001
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| nformation Sources
S—————.

» SMOKE on-line:
e http://envpro.ncsc.org/products/smoke/

» Models-3 on-line:
e http://www.epa.gov/asmdnerl/models3/
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